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SECTION 1 -
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"SERUM TRANSFERRIN AND IRON STATUS

RESEARCH PROTOCOL

IN MALNOURISHED CHILDREN"

Dr. N. M. Abdal
Dr. H. Rahman, Dr. A. N. Alam

Dr. Sultana Khanam, Dr. M. Mugibur Ral
May ] 1983
October, 1983 [

Us § 3025.00
(Staff commitment: US $ 670{00

Operational cost: US § 2955;00)

This protocol has been approved by

the NUTRITION WORKING GROUP.

/é{"h - f'?’lcﬂ;i

ABSTRACT SUMMARY:

PROGRAM HEAD [ o/ ?)
Date: ———-Jgf' 4.2;3.

Protein energy malnutrition is a major health problem: in

developing countries. Mortality due to it is very high where

infection plays a significant role. Iron is said to enhanFe

different types of infection.

Studies have revealed that

transferrin, a iron binding protein, is drcreased in malnourishod

patients. So far no adequate study has yet been done to aFcertain

iron status in such patients,



This study wiil enable us to determine the iron status and

rationalise the iron therapy in malnoirished patients during ﬁbtritiunal

Tehabilitation.

A total of 75 children between 2-5 years of age of which 15
each with Rwashiorkor, Marasmic -Kwashirokor and Marasmus and
30 apparently healthy contrel subject will be selected for the:
Present study. After resuscitation of malnourished children 1.5 ml
Of venous blood will be drawn for detexmining serum transferrin, serum
albumin, serum iron ang TIBC. The same amount of blood will be drawn
from control group. The above tests will be repeated again fo; the

malnourished group of patients after 1st and 3rd week.
REVIEW:

(a) Research involving human subject:

(b)  Research Review Committee;

(e} Director:

{d) BMRC:

(e) Controller/Administrator:




SECTION II - RESEARCH PLAN

INTRODUCTION:
1. Objective:

To estimate level of serum transferrin, serum albumin, serum
iron and total iron binding capacity (TIBC) in different types of
malnourigheq children in relation to status of iron and their changes

during nutritional rehabilitation.

Background:

Protein Energy Malnutrition (PEM) is a major health problem
in developing countries. Nutritional survey recently carried cut
in rurai Bangladesh have shown that 18% of childrén less than
5 years of age suffer from lst degree, 53% from 2nd and 26% Ercm
3rd degree of malnutrition(l). Mortality due to PEM is very high,
where jnfection plays a key role. Transferrin (siderophilin), a
glycoprotein, Beta ) globulin is a major iron binding protein which
transports feyric iron in the blood and mediates iron exchange .
between body tissues. Its single polypeptide chain has two iron
bindings sites, so that it may exist as appeferric, monoferric or
differric transferrin. Normaly 20% to 50% of transferrin are
saturated with iron, rest remaing unsaturated ready for binding
With iron. In iron deficiency anemia serum transferrin level is
iscreased ang bercentage of transferrin saturation is decreased.
Malnutrition and anemia are interlinked. But in Kwashiorkor serum
transferrin is found to be very low(z)ﬂ Transferrin, like albumin,
is synthesized in the hepatocytes and liver is one of the vital

organs first affected my malnutrition.



There are many biochemical indices of nutriticnal status, .
sarum (3-4)
so far various biochemical indices like/ amino acid, serum

(5) (6)

albumin has been

» and serum transferrin concentration
studied for diagnostic criteria. Transferrin is said to be one
of the most accurate index for assessing the outcome from

Kwashirokor(6? Another study has shown that both prealbumin |
and transferrin could be useful for assessing nutriticnal status

in surgical patients(72 Transferrin was found to be a reliable

indicator for assessing marginal undernutrition(s? The body

3+ (9)

fluid of vertebrates contains only lUIBH Fe~ as ferric iron .

Extremely low concentration of free iron in blood, lymph and i.

external secretions such as bronchial secretion is due tg presence
. - . (10) L |
of iron binding proteins - Transferrin in blood and lactoferrin

in external secretions are normally only partially saturated wich

(9) . . .
. There is plenty of iron in the body (about 4.5g for

iron

- {11) . P e ..
average man) but in normal individual it 1s locked up in
proteins such as hemoglobin, inyoglobin, ferritin and hemosideriun.
The lack of readily available free iron in vivo prevents

_ . (12) .

enhancement of bacterial growth . In blood concentration of
transferrin is about 30 micro M, and that of Lactoferrin is about
0.0l micro M.But in external secretion the situation is reversed.

Lactoferrin has a higher affinity for Fe 3+ than transferrin (133

and unlike the latter » it can bind iron under acidic concentration(la?

Ability of transferrin and Lactoferrin to bind iron is usually
essential for anti-bacterial properties of body fluids. Since fresh
T
|



serum is an essential ingredient for tests of bacteriocidal
properties, all such assays are done on partially saturated
transferrin, The addition of enough iron to saturate the
transferrin shows that the unsaturated iron binding capacity of
serum has a bactericstatic effect. If ironis added bacterioétatic
properties are abolished and bacteria can grow. The loss of
bacteriostatic properties is not due to interference with
complement or 1ysozyme since saturation of transferrin does not
prevent complement fixation or destruction of susceptible bacteria
by 1ysozyme(%5"16? 1t has been shown that Patients recovering from
near starvation where transferrin saturation could be as higﬁ as

50 - 1007 are unusually susceptible to malaria, and iron therapy
in such increase the attack rate of malaria(17? Administration

of irom to milk drinking African nomads to correct their dietary
iron deficiency sharply increased their susceptibility to amebiaéisv
Thus it seems that competition for iron is a major facter in the

battle between pathogenic organism and their host(lg).

MacFarLane in his study has seen many malnourished children

with low serum transferrin died immediately after treatment started

0)

. . 2 , .
when iron was one of the major drugs( - Iron is said to enhance

the growth of many bacteria. Such enhancemenf has been recorded for

(21)

, . , . 22
Yersina pestis Casteureila multoacida (Pasteurella septlca)( ),

Clostridium perfringens (Clostridium welchi)(za), Listeria

monocytogens(ZAE Vibrio cholerae(zs)

(26)

» Neisseria meningitidis TS

)

Neisseria gonorrhoea(27) Salmonella typhimurium(zg, Klebsiella

(292 Clestridium septicum(zg), Escherichia Coli(302

)

Pseudomonas aeruginosa (31) Erysipelothrix rhusiopathiae(zg.
L

pneumoniae



More and moremicroorganisms are being included in the list.

In normal individual serum transferrin strongiy binds free iron,
reducing its amount below the requirement for bacterial growth. When
serum transferrin goes down and most of the transferrin become saturated
then free circulating iron may g0 up, it may reach to the amount rgquired

for bacterial growth. i

All these evidences suggests that malnourished patients when
have a low transferrin level and if free iron is increased due to any
reasons then they may be susceptible to overwvhelming infection and
death may occur. In hospital a large number of malnourished patients
are dying due to overwhelming infection of unexplained reason during

course of treatment.

There id also a body of informations that infers that iron lack
affects adversely macrophage functions that hampers defensive function

of body. Adam et al (37)

studied South African infant with PEM showed

that hemoglobin concentration significantly increased in those subjects

who received iron and those who did not receive iron during nutritignal
' !

+

rehabilitation

Adequate knowledge about the status of iron in different types
of malnutrition and their changes during course of nutritional rehabili-
tation will give us a guideline of appropriate time of iron therapy in

malnourished patients.

3. RATIONALE: |

Majority of preschool children of developing countries, including
Bangladesh suffer from PEM and increased mortality where infection plavs

a significant role. Adequate knowledge about iron in malnourished chilare-

1s essential as iron is found to enhance bacterigl growth,



The status of iron in relation to serum transferrin level and

the . time of iron therapy in these patients during
nutritional rehabilitation will be seen. Transferrin as

a prognostic parameter in different types of malnourished children

will also be seen.

B. SPECIFIC AIM:

(1) To see the status of iron in different type of malnourished
children by ascertaining percent of unsaturated transferrin

present in serum.

(2) To see transferrin as a prognostic parameter in different types of

malnourished children in nutritional rehabilitation.



C.

METHODS OF PROCEDURE

The study will be carried out in 75 children, between 2-5 years,

of which 45 from malnourished and 30 from normal healthy control, In

malnourished group willncomprise"of.equal no. of Marasmus, Marasmic

-

Kwashiorkor and Kwashiorkor. The malnourished children having less
than 60%Z (wt for age) and/or 70% (wt. for ht.) according to Harvard
Standard will be selected. Then ciassification into Kwashiorkor,
Marasmic kwashiorkor and Marasmus will be done by McLaren scoring(32)

patient having any other organic disease will be excluded. Control

- subjects will be taken from RIHED and wmalnourished children from the

- e - .

Children ﬁutritional Unit in Dhsaka.

1.5 mls of venous blood will be drawn for estimating serum
transferrin, serum albumin, serum iron and total iron binding
capacity (TIBC). The same test will be repeated for malnourished

group after | and 3 week., The test for serum albumin(363 sérum

(33-34) (35)

. . . o .. (35
» Serum iron ", and total iron binding capaCLty( )

transferrin

will be done in ICDDR,B biochemistry laborétoty. Percentage of

of transferrin saturation will be calculated as follows:

Percent Transferrin saturation: Serum iron (mg/dl) x 1
TIBC (mg/dl)

00

SIGNIFICANCE:

: serum
The result of this study will show the status of/irom and TIBEC

different types of malnutrition and their acceptability of iron
during disease process. This study will determine the proper time of
VQEggpnabilﬁﬁy*during nutritional rehabilitation of malnourished

patient.



LY

E. Facilities required

(i) No new office space is required.

(ii} ICDDR,B. Biochemistry will be utilized for doing biochemiﬁal tescy

(111} Hospital resources: Malnourished patients will be selected from
Children Nutrition Unit and control will be selected from RIHD

Dhaka.

F. Collaborative arrangement

This will be a collaborative study between ICDDR,B and

Children Nutritional Unit (CNU), Dhaka.



SECTION IIT -~

e

BUDGET

A. Detailed Budget:

1.

Personnel gservices:
% of Project regquiremen
Name Position effort Taka Dollar
Dr. N. M. Abdal Principal Investigator  50% 8,624 360
Dr. A. N. Alam Co-Investigator 10% 7,440 3io
Dr. H. Rahman M.0. (C.N.U) - - -
Dr. M. Mujibur Rahaman Consultant - - -
Dr. Sultana Khanam Consul tant - -l -
' Total Tk. 16064 US $ 670
Supplies and Materials: Number Unit cost Tétal cost
1. Disposable syringes (2.5 ml) 200 9.90 19.80
2. Bypodermic needles 200 3.90 7.80
3. Laboratory test:
a) Total Iron binding capacity 170 2.3 ¢ 390.00
b) Serum transferrin 170 7.4 - l258.00
c) Serum Iron 170 2.3 390.00
d) Serum albumin 170 1.5 255.00
Sub Total US § 2320.60
Taka Dollar
Equipment Nil
Hospital cost: Nil
OQut patient care: " Nil
\
ICDDR,B Transport: (6 miles X 50 days X 4.50) 1800.00 . 75.00

Tk. 1800



10,

1.

12,

Rent, Communication and Utilities:
Printing and Reproduction:

Travel and Transport of persons:
Trangportation of Things:

Cther contractual services:

Constructieon, Rencvation, Alterations:

Taka

Nil

Nil
Nil
Nil

Nil

Total

Taka

Us $ 2695.60



B. Budget summary:

1.

Taka Dellar
Personnel ©70.00
Supplies 2320.00
Equipment Nil
Hospitalization Nil
Qutpatient Nil
Transport 75.00
Travel Nil
Transport of Things Nil
Rent Nil
Printing JO0. 00
Contractual service Nil
Construction Nil
Total Us $  3365.60
_Total Incremental cost excluding
personnel salary US $ 2695.60
10% overhead cost us % 260.00
Grand Total = us $ 2955.60
(1 US § = 7. 24)
Total US § 3365.60
10% overhead cost US $§  260.00
Total direct cost US $ 3625.60
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Ahstract Summary for Ethical Review Commitee

The objective of this study is to understand the status

of ireom in children of 2-5 years old of different degree of
mzloutrition and find out appr§priate time of iron theraﬁy
during nutritional rehabilitation. A total of 75 children

of which 30 will be takeu as healthy control and rest from

3 different types of malnourished children. Children between
2-3 years will be taken as below 5 year children are most

vulnurable to malmutrition and infection.

There is po potential risk involved in the study.

Not applicable.

All record will be kept strictly confidential, which will
remain with the principal investigator. If dﬁta is put on,

computer tapes, study patients will be referred by code

numberxr,

Inform consent will be obtained from all the parents or
authorized guardian of the children. There is nothing in

the study which may unmask the privacy of the saubject.

Interview will be taken only of dietary and family history |

related to the nutritional status of children.



7.

The study children will be benifited in management by

specia} care and biochemical tests. Adequate knowledge

of iron 'status in malncurished patients will give great benefit

|
for better management of malnourished patients.

The study will require blood test only. 1-5 ml of venous

blood will be drawan in three occasions of 10 days interval

from study children.



SCORING SYSTEM FOR PEM (AFTER MCLAREN)

Signs Present Points
WI/HT - 807 with Oedema 5
WI/HT _ 70 - 807 with Oedema 4
WL/HT _ Below 70% with Oedema + 3
WT/HT _ 70 ~80% without Oedema 2
WT/HT = Below 702 without Oedema 1
-Oedema + Dermatosis (WI/HT not counted) 6
Hepatomegaly 1
Hair changes 1
Dermatosis 2
TOTAL PROTEIN
Loss than 3.25g7% 7
3.25 - 3,99 6
4.00 - 4,74 5
4.75 - 5,49 4
5.50 - 6.24 3
6.25 ~ 5.99 2
7.00 - 7.74 1

SCORE = Sum of points
0~-3
4 - 8

9 - 15= Kwashiorkor !

Marasmus

i

i

Marasmic Kwashiorkor



CONSENT FORM

The ICDDR,B and CNU are jointly trying to find out better ways of

treatment of malnutrition in children, There are many problems

involved in treatment of maluutrition. One of which is correct

way of mutritional rehabilitation according to requirement of body,

Adequate knowledge about iron status in malnourished patient is

essential for better management. We would like your child to

participate in our study,

1. Your child will get proper treatment.

2. Only 1.5 ml of blood will be taken in three occasions for

biochemical tests.

All mutritious food and drugs will be supplied on need.

Other investigations will be done on need.

Your child will be discharged when recovered completely. 1If

necessary, medicine will be given at the time of discharge,

You can withdraw from the study at any time., Even if you do

not participate the usual treatment of your child will not be
hampered,

If you are willing to let your child participate in this study,

then please put your signature of left thumb impression below.

SIGNATURE OF INVESTIGATOR: SIGNATURE OF LEFT THUME
IMPRESSION !
DATE : ‘ RELATION WITH PATIENT '

)
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'CONSENT. FORM

o

The ICDDR,B and CNU are jointly trying to find out better wé¥ys of treatment

LR

of malnutrition in childte .~ There are many problems involved in treatment

of malnutrition. One of whlcﬁ is correct way of nutritional rehabilitation

et

according to reqdiremént ofibody. In this study we want to know about iron

_status in malnourlshed chlldﬁen For this we need to know _about the status

of iron in norm&%‘healthy Bh,gladeshl children under 5 yrs of age. We would

like your child to be 1nvolved in this study as normal healthy control for

compar ison.

If you decide to part1c1pat£ in the study, we will take 1.5 ml of blood
from vein of your child only on one occassion. This will be domne.with

utmostprecaution and will not be injurious to the health of your chlld

If you are willing to let your child particpate in this study, then
o :

please give your.signatufé“ﬁ?“left thumb impression below.

Thanks.
Investlgator s Slgnature ' Guardian's Signature
wmth date or left thumb impression



