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ARSTRACT -

Oewular impres5ién cytology (0IC) i= a new technﬁﬂge recently.
proposed to detect subclinical Vitamin Q_ deficiency. Its
principle is to look for mucus secreting cells 'by a simple
staining technigque on. an impression made from the bulbar
conjunctiva on a strip of cellulose acetate filter paper. The

tsefulness of this technique to detect children with Vitamin A

deficiency will be determined by &) estimation the proportion of

'clinically‘ deficient children who have ann  J1C -suggéstiva of

_aeﬁiciency b by estimating'the proportion of children known not

-+

to be deficient who are correctly diagnosed as non deficient by
BIC ) by assessing whether DIC brings original information

compared to biochemical indicators of Vitamin A status.
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1i14) Director’'s signature L remarks if anyd v.eavcreeeran

e A R A R R R R I T R RS

L A R R A N I R N R R T

* L

" RECEIVED 31 MaY 2005 -
) | |



SECTION - 11 : RESEARCH PLAN
A. INTRODUCTION

The major cause of blindness amnnﬁ children in many
developing countries is Vitamin A deficiency (1). Xernphtha}mia,
a spectrum of pcular symptoms (ranging from night blindness to
co?neal uicer) is the most obvious lesion and often establishes
the diaghosis. Yet Vitamin A deficiency cap bé regarded as &
systemic disease. It has been aréued that the previously reported
-association bgtweén Qitamin A déiiciency.and'higher anrtality (2)
might be the result of epithelial lesions in the gut and in the
respiratory tract (3, 4) leading to increased su;captibility to
infections. The'clinical meaning of axtra-ocular -manifeatﬁtiong
n% Vitamin A deficiency is not clear however, partly because
there is no simple reliable method for the assessment of Vitamin
ﬂ.staius,

- Vitamin & reserves in the body are concentrated in the liver
'and their direct assessment by needle biopsy cannot be done

routinely. Conventional methods indirectly assessing vitamin A

resgrves include (a) plasma retinol concentration, (b) ratio
retinol /retinol binding protein (RBP) in +the plasmna (c)
intravenous relative dose response test. Traumatic  blood

sampling, sophisticated techniques anﬁ laboratory facilities are
required in all these methods. Expense ié anather drawback.
ficular impression cytoldgy (QICY of the bulbarl conjunctiva
has been suggested as a simple, practical tachniﬂue-‘té detect
vitamin A deficiency in animals (5 and in humans (&). It has

been claimed that this method can detect subclinical vitamin A
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deficiency and can distinguish between children with normal
vitamin A status and those with preciintcal vitamin A deficiency
(7). A simplified DIC method for detecting vitamin A deficiency

has been recently reported (8). '

oic should lend itself well 'to its development and
application in developing countries, including Bangladesh, as * a
simple, safe and inexpensive technique to detect vitamin A
deficiency. Until now however, this technique has been used

mainly in developed countries for the assessment of Vitamin A

-atatus -of children with various hepatic disorders. This protocol

proposes to evaluate, standardise and validate the 0IC procedure

ko detect Vitamin 6 deficiency at an early stage in a

malnourished population,

B. SPECIFIC AIMS

1. To assees the feasibility of DIC in Bangladeshi children.

2. To perform OIC on children with clinical signs of Vitamin A
deficiency (estimation of sensitivityl).

X T perform 0IC on control children wifh no mlinigal signs of
vitamin A deficiency wﬁm recently recaivéd a WVitamin A
capsule (VAC) (estimation 64'5peci+icity)i

4.  Te compare how serum indicators of Vitamin A status and OIC

discriminate Vitamin A deficient and control children.



C. MATERIAL AND METHODS.

OIC requires  some co-operation from the child toe be

-y

evamined. It will not be carried out 1in children below 2 yvears of

-

-

age.

1. Description of the techni gue

The procedurd conslstes n{.aimply tomching the temporal

e

bulbar conjunctiva of both eves for only S seconds pith pra—cut
225 mm strips of celiulose acetate filter paper (1 #i%ter' paper
to each eya), transferring the cells =0 thainéd from the Ffilter
pape} to a glass slide by simple finger ﬁressure,.$ixinq it in
o=y athanol for 15 einutes, and then_staiﬁiﬁg it for 20 minutes.
Onily pne staining step is reqguiread. The staining medium,‘ (Yable
1 qampns&d of ;n admidture ot one voiume_of carbol~fuschin  and
twe valumes of 0.24 alcian~blue in 3% acetic acid, is stable for

geveral months at romm'temperature. eftér staining, the slide is

washed with tap water and evamined with a simple light microscope

- -

under low (X10) and high dry (XA magnificaﬁinns. 0il immersion
lens 18 no£ reqguired. Epithelial cells are stained pink {both
cytoplasm and nucleus) and the nucleus of the goblet celle  stain
pirk. The mucous substance of the goblet cells stain blue énd
are conspicuous when preae@t. Vitamin é status is dete?mined by
the presencs (normal) or absence (deficiency) of gohlet éalls.
: . .
Althpugh the presence of one goblet cell is enocugh to classify

the child as non deficient, their number will be recorded {for

each patient along with a short description o eﬁithelial cells.



®.  BExamination of 0IC in children with clinical signs of Vitamin

A deficiency.

1§ OIC is a sensitive technigue able to detect subclinical
cames of vitamin A deficiency, then it should be pnsitive in &ll
pasps  of cliﬁical deficiency. This will be tested by carrying
put  an  QIC on a maximum number of children with élinicai signs
od Vitamin A deficiency. During the study period, one of ~the
investigator will ask the ward physicians every working day
whether there is any chilc (aged above ﬁ vears) with %ny sign of
active rerophthalmia {(with the exception of corneal uicer,
micluded  to avoid unnecessary manipulation of highlf fragile
pyes) . If this is the case, an 0IC will be made immediately. All
:prﬁcautions will be made not to delay treatment: hospital
physicians will be asked to give Vitamin A a few hours aftef the
dlagnosis  of xe?ophthalmia even if 0IC could not be done. The
percentage of these children with QIC suggéstive af deficiency

will give an estimate of the gensitivity of the method.

B Eyamination of OIC in children after VAC intake.

All children of the Nutrition Rehabilitation Unit (NRWU)Y of
Dhaka bhospital are routinely given a VAC on admission. - One  may

pssume that after two weeks of treatment, once their general



condition has improved, they should have an adequate Vitamin A
status. An 0IC will be made on selected children from the NRU
staying more than 2 weeks and aged more thaﬁ 2 years acting as
controls. Children who had xerophthalmia'oh_admiésian will be
escluded. Controls will be chosen to match by age and sex Vitamin
A deficient children. The percentaéé af these children diagnosed
as  being non deficient will give an @stimate of the spacifiﬁity

of the methaod.

4, Comparison of D0IC and serum indicators of Vitamin A

status to discriminate Vitamin A deficient and cqntral children.

In all children tested by DIC, 200 microlitres of blood will
be drawn fafter obtaiming informed consent from the guardian) for

hiochemical assessment of Vitamin A status. Retinol levels will be

measured by High Precision Liguid Chromatography (HFLD) and

Retinol Rinding Protein (RBP) by Radial Immunodiffusion. At the
end of the stédy, it will be determined how the different
indicators of Vitamin @ status differ between the two groups. In
a first step, sensitivity- specificity cu}vea will be drawn for
pach _biachémical indicator and compared with sensitivity and
specificity of OIC. Then, it will be determined {bQ comparing
different logistic regression mmdafg) whether 0IC or serum
indicators are the mast. uwseful to discriminate Vitamin A

deficient children from controls.,



5. Sample size.
The  sample size needed to estimate cpecificity and

sansitivity for a given precision depends on the level of thaess

indicators (9). Table I shows different values of  sample sizps

needed. according to different hyppthesis. Since there is ne
indicatipn on the level of specificity or sensitivity which will
be obtained with OIC in Bangladeshi children, formal estimation
of sample size needed is quite difficult at this stage. The rule
in this case is to start with a small scale study as the ane
proposed in thie pilet protocol tn’see which hypnthéaea sﬁmﬁld he
ccnsidered.' For this reason, the number of children enrolled in
the protocnl will pbe kept beluw-lOG.‘Dne can say hmwavar,Athat e
high precision can be obtained with relatively small sample size
(helow iQﬂ for each groupl) for high levsl af sensitivity  and

specificity. I¥ these indicators are  low, there i3 little

advantage in estimating them with precision.

D. SIGNIFICANCE:

Availability of a rapid, insupensive and sensitive screening
pracedure for Vitamin A status shauld significantly enhance our
ability to perform research in the spectrum of dissases

associated with Vitamin A deficiencies.
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TABLE .

Darbol fuschin solution
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Alcool, 100, . ae e i rrwam o
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BUDGET (in US )

A, INTERDEPARTMENTAL SERVICES

) BIOCHEMISTRY
Tests Number Fer test Total
Ret inal 200 4.8 . 920.
REP 200 13 2600
XEROX AND MIMED GRAPM 150
COMPUTER (DATA ENTRY) 100
B. SUFFLIES AND MATERTAL
| STATIONERY 150
LABDRATORY SUPPLIES 250
CHEMICAL AND MEDIAS 200
GLASSNARE | 100
€. OTHER COSTS
REFPAIRS AND MAINTENANCE 200
POSTAGE, TELEFHONE, -TELEX 100
4770

" TOTAL DIRECT COST (US #)
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ARSTRALCT SUMMARY FOR ETHICAL REVIEW COMMITTEE

This protocol aims at evaluating a cvtologic technigue
recently prqpoéed to detect Vitamin A deficiency. This ;echnique
is performed by touching the canjunttiva.with a celliulose acetate
filter paper Fn? three seconds and then transferring the cells.
which‘ adhered to the paper to a glass slide for staining and
microscopical examination.

In all tested children, Vitamin A status will be tested by

measuring  serum levels of Retinol and Retinel Rinding Protein

(RBF) to see how this correlates with cvtolegic findings. The
blood {200 microlitres) will be taken by finger prick after

informing the guardian (see consent form).
T

. ) ) ' 3
1. The proposed study will be done on children since they

comprise +the highest-risk group of Yitamin 4 deficiency and
[ 1
it’'s associated morbidity and mortality.
]

-

Mo potential riské are involved in thies study. Thé procedure
Will be performed personally by the investigators, all  three
af whom are physicians. In addition, no adverse reactions or
risks have been reported in  the ﬁrevious“studiés done
elsewhere uaipé'this technigue involving over 200 children
{refs. &,7,8). The procédure has also been triéd éﬁ ~the

investigators themselves and other loeal adult  wvolunteers

without any risks or adverse effects whatsoever.

. To aveid unnecessary manipulation of A4ragile eves, children with



carneal ulcers will not be included in the protocol. For other
children, ' precautions will be taken to perform this test rapidly

in order not to delay treatment (by high potency Vitamin A

capsule) for more than & howrs. ' _ . S i

Subjects enrclled in the study will be assigned a 4nique number

thus safeguarding confidentiality.

No potential risks are involved. However, since the study
involves minors, a signed consent form will be obtained  €rom
the guardians prior to enrolment in the study.

Interview @ hNot applicable.

Qcular  impression cytology has been suggested as a simple,

safe, practical technigue ko detect subclinical and clinical

{

Vitamin A deficiency wversus the other techniques vhich

require sophisticated 1a&nratory facilities ant are

. ' ’ e
expansive.

Only hospital records will be used.

.
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CONSENT FORM

To assess the value of a new methbd to detect Vitamin A
deficiency, ws wnuid like to touch the white bart of yvour child's
BYeS Qith a small piece of special soft paper for a few éecandé,
We will also téﬁe a small guantity of biuod from his {finhger
(equivalent to 4 drops) for analysis. This test is done for
research purposes and is not needed for the treatment of your
child., You are free fo refuse this examination. but youwr co-

pperation will be appreci#ted.

Date: ‘ :.-' ARy

Guardian's signature:
(or left thumb impression)

Name of the guardian:

-+ Relationship with patient: "ﬂ_“ﬂ_”m;____m__#f_; _______
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