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ABSTRACT

Erna Kristin, Mohammad Hakimi, Sri Kadarsih 3o0gjono, Lukrman Hakim - Serem don levial after ngeston of repeated
dose of iron shartfy after ami 2 hours after maal

Background: The prevalence of iron deficiengy anamia in pregnant wormen is estimated to ba higher than non-
pragrant woemen. ron supplementalion program has besn proven clinically to improve the hemoghebin (Hbl level of
pregrant woman. The absorption of iren is affected by [ood, therafore iron has to be given 2 haurs after meal.
However, in practica, ifon was given shortly aier meal. The physiglegical change in pregnant wamen affects drug
abaedption, distribuian, and elimination phases.,

Dbectlve: To undarstand serum iren lewvel after ingastion of repested dose of iron shortly attar and 2 hours atrar
maal far 12 weeks in vinmester 2 pregrnant women with iren deficiency anamia.

Mathod: The resparch design was a phase Il clinical trial. Subjects were 24 tnmaster 2 pregnant warmen with inon
deliciancy gnemia, classified inta twa groups, wha wara lreatad a5 follgws: The first group was consisted of 12
wiprman with iron deficiency anemin, treated with twice-a-day farrous sulphate tablet @ 300 mg orally, given shortly
attar rmeal for 12 weaks; the second group was congisted of 12 women with iron daliciency anemia, treated with
twice-a-day ferrous sulphate tablet @ 300 mp orally, given 2 hours aftar meal for 12 weeks, Blood aamplas were
taken in week 2, 4, 6, 8, 10, and 12 after reatment, Serum (terrz] ron level was measured with Yitrrae Fe Slideg
method,

Rasult: Minimum, maximwm, and average steady-gtate iron kevels (083 min, Cas max, C3s avaragal of treatmert 1
werg 104121403 ugidl, 96.44 £ 13,22 ugfdl, and 112.38 1 14,03 ug/dL {mean = SEML, reapactivaly; whila
minlpum, maximurm, and ayerage steady -state iron levals (Css min, Css masx, Css average) of treatment 2 were
12577 £8.37 ug/dl, 118,03 £8.21 ugfdL, and 12%.77 £9.37 ugidL {mean £ SEM), respectively. Mo statisticsl
signilicant differance was faund within treatment in minimum steady-state level batvween week 2, 4, 6 8, 10,12
attar treatment, There was al%o no signilicant difference in minimum steady-stata leveal between traatment groups
inweek 2, 4 G, 8,10, and 12,

Conclusion: Therg wars o differencas in s&rum iron level aftar ingestion of repeatad doge of iron shortly aftar and
2 hours after meal for 12 weeks in trimaster 2 pregnent women with iron deficiency anemia,
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ABSTRAK

Erna Knstin, Mohammad Hakimi, Sri Kadarsih Soejona, Lukman Hakim - Xadar bas asrum seielah pombecian tabiee
besl dosis berdgng selxma 1.2 minggu yang dierikan sesewt dan 2 fan setedah makan pads wanite dengan ansmia
dhaBzianst haci

Later Belakang: Prevalenzi anemia defisiensi basi pada ibu hamil diperkirakan bebih tinggi dibandingkan dengan ity
yang tidak hamil. Progrem suplamentasi besi terbuktt sacara klinis maningkatkan kadar Hi ibu kamil. Absorpsi
sediaan besi sudah terbukti dipengaruhi oleh makanan, sehingga pemberian obal dilakukan minimum 2 jam setelah
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makan. Namun dalam praktaknya obat saring diminum sesast setatah makan, Perubshan fisiciogis wanita hamil
mamberkan pangaruh peda fase aheorpsi, distribusi dan sliminasi obat.

Tujuan: Mengetahul kadar basi senam gatalah parnbarlan taclet basi dosis berulang selzma 12 minggy yang dibankan
saxaat satalah makan dan 2 jam satelah meken padéa wanita hamil trimester 2 dengan anemia defisiensi basi,
Matcods: Penelitian dilakukan dengan rancangan uji klinik fase I1. Jurmlah subyak 24 wanita hamil timegter 2 dengan
anemia daflslansi besi yang dibag dalam dua kelompok dan mendapat perlakuan sebagai barikut! Kelompok pertema
terdiri deri 12 orang, yang diberi perlakuan 2 kali sshari tablat fere suitat & 300 myg par oral, dibarlkan sesaat
zatalah makan, salama 12 minggu. Kelompok kedua, juga 12 orang, diberi pariakuan 2 keli sehari tablet faro sullat
& 300 mg par ocal, diberiken 2 jam satsdah mekan, selams 12 minggu. Sampal darah diambil pade minggu ke 2, 4,
&, B, 10 dan 12 zetalah perlakuan, Kadar besi dafam serum [sebagai femij diteapkan dengan cara Vitros Fe Slides,
Husdl : Rata-rata kadar besi tunak minimum, makgirnum dan rata-rate {Css min, Cee max, Coe avarsga) pada padakuan
1 berturat-turut sebasar 108,78 £ 13,79 ugidl, 121,44 = 15,79 ugidl, 116,11 £ 13,13 upgidi irmeaan + SEM).
Sadangken reta-reta kadar besi tunak minimum, makgimum dan rata-rata (Css min, Css mex, Css averags) pads
pariskuan 2 bertund-tunat sebesar 115,15 + 46,27 ugidl, 141,36 = 61,36 ug/didan 124,92 + 53,43 ugidl {{Mean
+ SEM]. Parbedaan nilai rata-rata kadar besi tunak, makeimum dan rata-rata pads masing-masing pefakuen dan
antara dua perlakuan tidak barmakta sacara statistik (po> 0,00,

Simpulan: Tidak terclapat perbadaan paramater kadar besi serum setelah pembarian tablat basi dosis berolang zelama
12 minggu yeng diberikan seasat satalah makan dan 2 jam setelah makan pada wanita dengan anamia defisiensi

bl

INTRODUCTION

The prevalence of iron deficiency anemia in
pregnant women 18 estimated to be higher than non-
pregnant women. Iron deficiency anemia may be
occurred at the end of pregnancy, althouph the
woman did not have anemia at the beginning of
pregnancy. It is estimated that half of pregnant
wortnen worldwide have iron deficiency anemia. In
Indonesia, the prevalence of anemia in pregnant
women 1s reported to be around 43.6%.

Iron supplementation program fosr pregnant
women had been successful in developed countries.
Sweden has implemented iron supplementation and
food fortification program for years and the
prevalence of iron deficiency anemia was relatively
low.?

CDER suggested that food might change the
bioavailability of drugs in various ways, such as
prolonging the stornach emptying, stimulating bile
production, changing the pH, or directly affecting
the physicochemical properties of drugs. Food that
affects the drug bioavailability also has potential to
affect its clinical aeffect. The absorption of iron has
been proven to be affected by food. Since drug
absarption is affected by food, drug has to be given
for a minimum of 2 hours after meal.” However, in
practice, drug is taken shortly after meal.

Several studies showed that drug intake in
pregnant women might cause different response,
compared with non-pregmant women. It was caused
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by the physiclogicel change in pregnancy. This
difference was caused by the change in
pharmacolinetic parameters in pregnat women, such
as slower absorpton rate, lower plasma protean level,
higher volume of distribution of hidrophylic and
liphophilic drugs resulted from the increase n plasma
volurme and body fat, and higher renzal clearance
The change in phermacokinetic parameters for
several drugs results in inappropriate dose given to
pregnant women. The difference in response to
drugs in pregnant women may be the cause of
inadequate result in iron supplementation progran.

National Program of ferro sulphate tablet
supplementation for pregnant women with iron
deficiency anemiz suggested that 3 tablet a day is
given for 90 days in pregnancy and until 42 days
after birth.” Iron tablet is given in the form of ferro
sulphate or ferro fumarate tablet in 2 certain dose
usually given to pregnant women with Hb level <
11 gr/dL, but in the direction of use, there is no
explicit time for taking the drug, whether they were
taken in first, second, ar thitd trimester of
pregnancy.® It has been known that in pregnant
women, there is a diffference in pharmacokinetic
profile in second tnimnester, therefore, a study is
needed to understand the iron bicavailability in
repeated dose iron tablet supplementation for second
trimester pregnant women given shortly after and 2
hours after meal.
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METHOD

This research was conducted in Kecamatan
Sleman, Pakem, Turi, Sevegan, Tempel, Kabupaten
Slemnan, in August 2003 until July 2004, The design
was phase IT clinical trial,

Subjects of the study were 24 second trimester
pregnant women with iron deficiency anemia.?
Sample size was calculated based on CDER guideline
which suggested that minimum sanple size for drug
bioavailability study were 12.7

The mclusion criteria for subjects were: 1)
second trimester pregnant women with Hb leve]l <

11 gridL and ferritin level < 12 ng/ml., identified
through active surveillance, who agreed to participate
in the study by signing informed consent; 2} age of
the subjects were between 19-39 years old; 3} body
height > 145 cm; 4} bodyweight = 40 kg; 5) upper
arm circumference = 21.5 cm; 6) has given hirth
ance; 7} diet sereening showed diet score > 7504
and 8) lived m the area of study for a minimuam of 3
months,

Individuals who had given birth morce than three
titnes, had a history of allergy, had smoking or
drmking alcchol habit, had malaria, worm disease,
renal disorder, had a history of heart and liver
diseases, andfor had taken other iron preparations
were excluded from this siudy.

Protocol of the study had been approved and
ethical clearance had been given by Ethical
Committee on Biomedical Research on Human,
Faculty of Medicine, Gadjah Mada University,

Subjects were classified into two groups and
treated as follows: The first group was consisted of

12 second trimester pregnant women with iron
deficiency anemia, treated with twice-a-day ferrous
sulphate tablet i@ 300 mg orally, given shortly after
meal for 12 weeks; the second group was consisted
of 12 second trimester pregnant women with iron
deficiency anemia, treated with twice-a-day ferrous
sulphate tablet (@ 300 mg orally, given 2 hours afier
meal for 12 weeks. Tablets were given each week
to the subjects.

Inn this study, putcomes measured were S€rum
terric iron level taken every 2 weeks (week 2, 4, 6,
&, 10, and 12 after treatment), which was expected
to represent minimum, maximum, and average
steady-state iron levels (Css min, Css max, Css
average). Blood samples taken shortly before taking

drugs represented minimum steady-state level and
samples taken 1 hour after taking drugs represented
maximum steady-state level. To obtain an illustration
of several parameters of food taken by subjects,
food consumption survey was conducted 3 times,
in week 2, 6, and 10.

Serum (ferric) iron level was measured with
Vitros Fe Slides method. Serum iron level and
pharmacokinetic parameter valyes from serum data
obtained from first and second groups were
compared using t-test with significance level 06f 95%.

RESULT

Average age of the subjects were 28,523 82
years old, the youngest was 20 years old and the
oldest was 35 years old. Average body height was
151.65 em and average bodyweight was 55.22 kg.
Average Hb level before intervention was 9.57 £
.15 g/dL, while average ferntin level was 5.42+0 62
pgfdl. Average upper arm circumference was
260.52+3.11 cm and average BMI was 24 07£3 83,

To obtain an illustration of several parameters
of food taken by subjects, food consumption survey
was conducted 3 times, in week 2, 6, and 10.

TABLE I, Average Food contents o food consumption
surveys in week 2, 6 and (0

Food contents 1 Treatment > P

Fermitin 15,48 19,28 1732
Vitamin C {mg) 151.88 29 09 0021
Zinc 6.1 176 274
Protcin (g) 52.49 54.33 674
Caleium [mg) 57796 415.38 0114
Carbohydrate (g) 6980 2469 0,259
Heme irom (mg) 7900 o0.02 1,568
Fermented [ood 13745 240.70 1.363
Phytic acid (mg) 44.19 06 [.B4E
Tannin {mg) .00 1.52 0103

There was no significant difference between
groups in the food contents, consisted of ferritin,
zinc, protein, carbohydrate, heme iron, fermented
food, phytate, and tannin (TABLE 13

One of the markers of drug availability in blood
after repeated dosc admimstration is steady-state
level. Iron steady-state level after repeated dase
administration in second tmester pregnarnt wotmen
in group 1 and 2 is shown in TABLE 2. Generally,
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plasma iron steady-state levels between both groups
were not different in all observation period, that is,
week 2, 4, 6, 8, 10, and 12 after treatment. Lowest
mnimuen steady-state iron level was seen at week

{ (before treatment), that is, 105.64 pg/mL in group
1 compared with 85.08 pg/mL in group 2. Iron
minimum steady-state levels before treatment were
not different betwesn hoth groups,

TABLE 2. Average (mean5 EM) valucs of steady-state Tron level {minimum, maximuen, average} in week 0, 2, 4,6, 8, 10, and 12
after ferrous sulphate tablet (2 300 mg twice a day administration for |2 weeks in subjects with irom deficiency anemia (n=24)

Week Iron level {ag/dl) {mean+SEM) p
Treatmept group | (n=12)  Treatment group 2 (n=12)
0 {before treatment)
Minimum steady-state bevel 105,64 £ 16.39 25.08+11.54 NS
2 {after treatment)
Minmmm steady-state level P92 + 15.67 11682 £ 8.74 NS
Maximum steady-state level 11675 1550 13718 + 7.82 NS
Average steady-state leval 113,34 + 1559 127+ 8.28 NS
4 (afier treatment)
Minimum steady-state level B2.50x 1021 11109+ 168 NS
Maximum steady-state level 10667+ 11.84 128.67 £ 13.39 NS
Average steady-state level 57,50+ 11.03 11988 + 12,54 NS
6 (after treatment)
Minimum steady-state level 102,00+ 11.3% 110.92 + 702 NS
Maximum steady-state level 11383 +13.54 127,252 6,79 NS
Averape stezdy-siate level 10702 £ 1247 119.09 £ 691 NS
B {after treatment)
Mininmom steady-state level 095582 + 14 48 10017 £ .65 NS
Maximum steady-state level 113,00+ 19,47 124 83 & 7.40 NS
Average steady-smate level 10441 + 1698 117+ 8.03 NS
10 (afier treatment)
Minimum steady-siate level 2564 + 982 129.50 = 13.43 NS
Maximum steady-state level 167.00 = 1457 §4383 £ 1488 NS
Average steady-state level 96.82 + 12.20 136.67 + 14.26 NS
12 (after treztment)
Minimum steady-siate level 9571+ 1775 130,67 & 5.52 NS
Maximum steady-state level 117.00 + 1402 139.22 + 620 NS
Average steady-state level 106,27 + 1589 134.95 + 5. 86 NS

MNS=noi significant

TABLE 3. Average values af mmimum, maximum, and
average Sleady-state iron levels in week ©, 2, 4, 6, 8, 10, and
12 after ferrous sulphate (@ 300 myg twice a day
administration for 12 weeks in subjects
with iron deficiency anemdia

Compared with group 1, maximum and
minimum steady-state iron levels it group 2 were
higher from week 2 until week 12, however, the
difference was not significant. The difference in
maXinun and minimum iron levels i group 2 were

Tr=atmeni Treatment

reiatively constant for 12 weeks. Paramerer 1 fn=12 -1y P
The average of mini maximurs, and — grovp 1 (1712) group 2 (n=12)
go o T, MR, Minimum steady-siate |0, 413 1403 12577£931 NS

average steady-state iron level inweek 0,2, 4, 6, 8, level (meantSEM}) : . ' :

10, and 12 15 shown in TABLE 3. Maximum steady-state
level { SEM) 9644+13,22 118,03 921 NS
Average steady-siate
level (meart SEM) 112382 14,03 12577+ 931 NS
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TABLE 3 showed that minimum, maximum,
and average steady-state iron levels in group 2 were
higher than those 1 group 1, but the difference was
statigtically insigmificant.

DISCUSSION

Measurement of iton level after repeated dose
administration to pregnant women is needed,
because bioavailability test specified by Center for
Drug Evaluation and Research used single dose and
conductad on non-pregnant women.® While applying
pharmacokinetic parameters obtained from
bipavailability test on pregnant women, we need to
realyze that there was a difference in pharmnacokinetic
parameter values in pregnant women compared with
non-pregnant wornet. The change in cardiovascular
function is cceurred it pregnancy, the inercgse in
blood volume and the decrease in serum protein
level may significantly change the pharmacokinetic
of several antibiotics in pregnant women, therefore
dose determination based on data obtained from non-
pregnant women can not be applied directly on
pregnant women.*

Moreover, individual variation in serum levels
after standard dose administration is far wider in
pregnant women compared with non-pregnant
women and men. This difference is not associated
withage, body weight, or gestational age. Although
accurate information on dose for pregnant women
is very limited, a change in dose administered may
be needed if the serum level have to be maintained
at adequate level to give satisfying therapeutical
effect.

Physiologicel change in pregmancy, started from
first wimester, and most obvious in third trimester,
may change the drug absorption, distribution, and
clearance. Bowering has conducted a study on
pregniant womern in East Harlerm and result showed
serum average iron level of #4 pp/dl.’ Crass-
sectional study on 318 pregnant women in West
Java by Suhamo et. af. showed average iron level
of 56.42 ug/dL.?

Yanation of iron levels in pregnant women with
anemia obtained from several studies showed that
iron level may be used directly to find out the iron
status of pregnant women. Several studies showed
that iren level in pregnant women was relatively

low compared to that in non-pregnant women. To
obtain a more objective illustration, comparation
have to be conducted at the same period and
population, like the study by Iohnson &f. af. who
showed that iron level in reproductive and non-
pregnant women was $8.5 pg/dL, while that m
pregnant woinen was 28.4 pp/dl.* Similar result
was observed if the result was compared with iron
level of pregnant women in the study by Suharne
et al., which was much lower than the result in this
study.?

In this study, serum average iron level in second
mimester pregnant women before treatment {110.57
pg/dL} was higher than the level reported Dallman
ef. al and Suharno et al *** When comparing group
1 and 2, average steady-state level in group 2
(125.77 pg/dL) was higher than group 1 (112.38
pg/dL). The higher mon level in group 2 showed
that iron absorption might be better in group 2. Iron
absorption estimation in pregnant women,
particularly in second trimester, could not be
analogized to the iton ahsorption in non-pregnant
women. The difference in the time of iron tablet
admimistration in pregiiant women had an effect on
the high bloed won level, although the difference
was not significant. One of the method that mav be
used to explain it is by detecting the ron absarption
rate using radigizotope-labelled iron 1v"?

During pregnancy, there is physiological change
that may alse changes the drug absorption and
pharmacokinetic parameters. Stomach emptying
may be slower and intestinal motility is decreased.
The increase in stomach pH is cccurred because of
the decrease in H™ se¢retion gnd the increase in
mucus secretion. When there is no physiological
change, iron absorption is occurred best in intesti-
fium that has neutral pH. In pregnancy, ron given
with food may stayed in stomach with higher pH.
An increase in pIl may alse occurred, caused by
the decrease in H level and the increase in mucus
secretion, so that stomach pH become neutzal and
iron absorption is occurred. The decrease n intestinal
motility aiso causes the increase in iron absorption.
Meanwhile, when iron iz administered two hours
after meal, the increase in pH in stomach is not
high ¢nough to provide appropriate condition, so
that iren absorption 1s not occurred in the stomach ?
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The change in the effect of iron supplementation
on Blood tron level of second trimester pregnant womes
was caused by the physiological change during
pregnancy. The effect of iron supplementation
caused the increase in iron level, but in second
trimester, the increase was not shown, It was caused
by the change in volume of distribution, so that Cmax
was apparently lower. The lower Cmax was resuited
from the expansion of intravascular (plasma volume)
and extravascular {(mammary giand, uterus,
peripherz! oederna) water content, that may increase
the Vd.* Besides, Lynch showed that iron absorption
in second trimester was relatively lower. Pregnant
womet had complex physiological change that might
increase or decrease the iron absorption."?

Pharmacokinetic approach in this study could
nat directly used to explain the change in iron
absorption process and could not answer directly
why iron tablet given 2 hours after meal resulted i
lower iron ievel compared with the same drug given
shortly after meal. Important information that may
be gathered from this study is that pharmacokinetic
stody conducted on non-pregnant womeh could not
be directly used to estimate the effect of iron tablet
in preghant women.

CONCLUSICN

There was no differences in iron serum levels
after ferrous sulphate tablet @ 200 mg twice a day
administered shortly after meal and 2 hours afier
meal for 12 weeks in trimester 2 pregnant women
with iren deficiency anemia.
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