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Abstract. – Introduction: The search for
an ideal contraceptive device most suited for
women of developing countries with anemia
poses a challenge.

Aim: This study was conducted to compare
the effects of levonorgestrel releasing (LNG) and
copper releasing (Cu T) intrauterine contracep-
tive devices (IUCD) on body iron stores and
menstrual bleeding patterns. 

Methods: Hundred women desiring contra-
ception were divided into two groups of fifty
each where either LNG or Cu T 200 IUCD was
inserted. Outcome parameters evaluated were
change in menstrual bleeding patterns, serum
ferritin and hemoglobin level post insertion at
three, six and twelve months. Main outcome
measures were change in serum ferritin, hemo-
globin concentration, menstrual bleeding and
spotting days 12 months after insertion. 

Results: Menstrual bleeding days increased
initially at three month for both IUCD’s, but by
12 months, mean number of bleeding days re-
duced from preinsertion 4.96 ± 1.61 to 3.14 ±
1.72 days (p < 0.05) in the LNG group while in
Cu T number of bleeding days remained higher
at 12 months (4.76 ± 0.96 days) compared to
pre-insertion level (4.46 ± 0.91 days, p = NS). At
12 months, 60% women developed hypomenor-
rhoea and 20% had amenorrhea in LNG group.
Higher (p < 0.05) serum ferritin (24.17 + 5.97 vs.
20.80 + 5.78) and hemoglobin (12.45 + 0.46 vs.
11.95 + 11.042 gm/dl) concentration was noted
in the LNG group as compared to Cu T by the
end of 1 year.

Conclusion: LNG reduced the number of
menstrual bleeding days and increased the he-
moglobin and serum ferritin levels, thus pre-
venting loss of body iron. This may be espe-
cially important for women in developing coun-
tries like India where decrease in blood loss
may improve iron deficient situations.
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Introduction

Intrauterine contraceptive device (IUCD) is an
effective and convenient contraceptive method
which has failed to gain adequate acceptance be-
cause the presently available inert and copper re-
leasing intrauterine devices increase the menstru-
al blood loss sometimes to such an extent as to
cause iron deficiency anemia1,2. In developed
countries women with adequate nutrition may
make up for this blood loss but those with higher
prevalence of anemia are at serious health risks
due to the increased blood loss.

The recognition of the favorable effect of oral
steroid contraception on the amount of menstrual
blood loss has been part of the basis for develop-
ment of a steroid releasing intrauterine device.
Levonorgestrel intrauterine system (LNG), Mire-
na® (Schering Pharmaceuticals, Hong Kong, Chi-
na) is a T-shaped intrauterine device with a cylin-
der containing levonorgestrel which releases 20
microgram of levonorgestrel in 24 hours through
a release rate controlling membrane3 and is effec-
tive for a duration of 5 years with proven effica-
cy. The IUCD is aimed at reducing some of the
problems related to the copper releasing in-
trauterine devices. The present study was con-
ducted to compare the effects of levonorgestrel
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releasing (LNG) and copper releasing (Cu T) in-
trauterine devices on body iron stores, hemoglo-
bin and menstrual bleeding patterns in Indian
women.

Patients and Methods

A total of hundred women attending the
family planning clinic were included in this
prospective observational study where LNG
and Cu T was inserted for fifty women each
according to their own choice after counseling
for both methods. Women between the age
group of 18-38 years, having at least previous
one pregnancy and who had not used oral con-
traceptive or other hormonal preparation with-
in last 6 months were included in this study.
An informed consent was obtained for all pa-
tients after recruitment. Women with suspected
pregnancy, previous ectopic pregnancy, pelvic
inflammatory disease, lower genital tract in-
fection, malignancy of cervix, uterus or adnexa
or with any other pelvic tumor, endometrial
polyp, vaginal bleeding of undiagnosed etiolo-
gy, nulliparous or post menopausal women or
with distortions of uterine cavity due to fi-
broids or congenital malformation, acute liver
disease, liver tumor, severe cardiovascular dis-
ease or severe hypertension were excluded
from this study.

After recruitment, thorough history was tak-
en and complete physical examination includ-
ing pelvic examination was done. Cu T was in-
serted in the post menstrual phase or during
lactational amenorrhea using the no touch with-
drawal technique. Loading of LNG was done
by pulling on both the threads to draw the sys-
tem into the insertion tube. The threads were
fixed in the cleft at the near end of the inserter
shaft. A special slider was provided for release
of IUS. The intrauterine system was released
by pulling down the slider all the way back and
the threads were cut approximately 2 to 2.5 cm
from the external os.

After insertion first follow up was done imme-
diately after the next menstrual period to check
for the position of IUCD and any complaints by
the patient like pain or excessive bleeding and
vaginal discharge were recorded. All patients
were instructed to maintain menstrual diaries.
Subsequent visits were done at the interval of 3,
6 and 12 months. In each of these visits, change

in menstrual bleeding patterns with respect to
number of menstrual bleeding days and spotting
days were noted and hematological investiga-
tions including hemoglobin, hematocrit, red cell
count, mean corpuscular hemoglobin, mean cor-
puscular volume, mean corpuscular hemoglobin
concentration and serum ferritin were performed.
Main outcome measures were serum ferritin, he-
moglobin concentration, menstrual bleeding and
spotting days 12 months after insertion.

Statistical Analysis
Descriptive statistics such as mean, standard

deviation etc. have been used to summarize the
baseline clinical and demographic profile of the
patients. Repeated measure ANOVA was applied
to see the mean difference among various quan-
tifiable variables within each group respectively,
whereas unpaired ‘t’ was used to see the mean
significant difference between the groups among
various quantifiable variables. A p value <0.05
was considered as significant. All statistical
analysis was carried out using statistical package
SPSS 11.5 (SPSS Inc., Chicago, IL, USA).

Results

All women participating in the study were be-
tween the age groups of 18 and 39 years. Majori-
ty of women were in the age group of 20-29
years in both the groups. Mean age was 26.2
years in the LNG and 24.5 years in the Cu T
group. The mean parity was 1.9 in LNG and 1.4
in Cu T group patients. Most insertions in both
groups were done postmenstrually or in the post-
partum period.

Details of the number of days of bleeding in
both groups are shown in Table I. In the LNG
group it was observed that there was a significant
increase (p < 0.05) in the number of bleeding
days from 4.94 ± 1.609 to 6.42 ± 1.311 days after
three months of insertion. The number of bleed-
ing days reduced after 3 months and by the end
of six (p < 0.05) and twelve months (p < 0.000)
there was a significant decrease in the number of
bleeding days as compared to pre insertion. A
significant increase (p < 0.05) in the number of
bleeding days was observed after insertion of Cu
T during first three months (4.46 ± 0.908 to 5.70
± 0.995 days) after which it reduced with only a
minimal increase at the end of twelve months.
This increase in the number of bleeding days be-
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Time of evaluation of bleeding days Cu T 200 LNG-20 p-value

Pre-insertion 4.46 ± 0.908 4.94 ± 1.609 0.07
Three months 5.70 ± 0.995 6.42 ± 1.311 0.003
Six months 5.00 ± 1.161 4.34 ± 1.303 0.009
Twelve months 4.76 ± 0.960 3.14 ± 1.726 <.0001

Table I. Comparison of number of bleeding days between Cu T and LNG.

Time of evaluation of spotting days Cu T 200 LNG-20 p-value

Pre-insertion 0.38 ± 0.667 0.44 ± 0.787 0.682
Three months 3.83 ± 0.976 8.16 ± 1.754 < 0.0001
Six months 3.36 ± 0.921 4.96 ± 0.927 < 0.0001
Twelve months 1.78 ± 0.737 1.36 ± 0.985 < 0.05

Table II. Comparison of number of spotting days between Cu T and LNG.

Table VI depicts that there was no statistically
significant difference in serum ferritin before in-
sertion and at three months but serum ferritin
was significantly more (p < 0.05) at six and
twelve months for LNG as compared to Cu T in-
trauterine device.

Discussion

Provision of an ideal contraceptive to a repro-
ductive age female still continues to pose a major
challenge to obstetrician. Despite the contracep-
tive protection achieved by copper medicated in-
trauterine devices, bleeding still remains the sin-
gle most common cause for removal of an in-
trauterine device. The levonorgestrel releasing
intrauterine device has provided a new dimen-
sion in intrauterine contraception. The most out-
standing features of levonorgestrel releasing in-
trauterine device are its high contraceptive effi-
cacy and reduction in menstrual blood flow4-7.

In the present study, we evaluated and com-
pared the effect of LNG and Cu T releasing in-
trauterine device on menstrual bleeding patterns
and iron stores of the body. In copper releasing
IUCD group, there was a significant increase (p
< 0.05) in number of menstrual bleeding and
spotting days at three and six months but there
was a non significant increase at twelve month as
compared to pre insertion level. There was a sig-
nificant decrease (p < 0.05) in serum ferritin at
twelve months as compared to pre insertion lev-

fore insertion and after the end of one year (4.46
± 0.908 to 4.76 ± 0.960 days) was not statistical-
ly significant (p = NS). On comparing the bleed-
ing days between LNG and Cu T group, number
of bleeding days were significantly more for Cu
T vs. LNG group at the end of 6 and 12 months.

On comparing the number of days of spotting
for both IUCD’s (Table II) it was observed that
before insertion there was no significant differ-
ence in number of spotting days between the two
groups but by three and six months there was
significant increase (p < 0.0001) i.e. number of
spotting days increased in LNG group at three
and six months as compared to Cu T group.
However, at twelve months numbers of spotting
days were more in Cu T group (p < 0.05).

There was increase in hemoglobin, red blood
cells, packed cell volume, mean corpuscular vol-
ume, mean corpuscular hemoglobin, mean cor-
puscular hemoglobin concentration and serum
ferritin at one year post insertion in LNG group
(Table III). Table IV shows that there was de-
crease in hemoglobin, red blood corpuscles,
mean corpuscular hemoglobin, mean corpuscular
hemoglobin concentration and serum ferritin at
twelve months as compared to pre-insertion in
patients using Cu T.

No statistically significant difference in hemo-
globin concentration between pre insertion and at
three months between two groups was noted
(Table V). However, there was a statistically sig-
nificant increase (p < 0.0001) in hemoglobin
concentration at six and twelve months after the
insertion of LNG 20 vs. Cu T. 



233

Levonorgestrel vs. Cu T for iron stores and bleeding patterns

Hematological Pre-insertion Three months Six months Twelve months
parameter (mean ± SD) (mean ± SD) (mean ± SD) (mean ± SD)

Hb (gm/dl) 12.07 ± 0.55 11.40 ± 0.54 12.04 ± 0.49 12.44 ± 0.46
RBCs (million/μL) 4.019 ± 0.185 3.787 ± 0.186 4.016 ± 0.156 4.144 ± 0.151
PCV (%) 36.22 ± 1.667 34.356 ± 1.581 36.126 ± 1.49 37.272 ± 1.354
MCV (cubic micron) 90.097 ± 0.213 90.099 ± 0.058 89.94 ± 0.405 90.156 ± 0.285
MCH (Pico gram) 30.033 ± 0.017 30.033 ± 0.017 29.98 ± 0.177 30.035 ± 0.016
MCHC (%) 32.95 ± 0.357 32.655 ± 0.683 32.718 ± 1.508 33.301 ± 0.279
S. Ferritin (ng/ml) 23.522 ± 5.67 22.902 ± 5.75 24.67 ± 6.289 24.172 ± 5.971

Table III. The hematological changes during the first year of insertion of levonorgestrel releasing intrauterine device (LNG-20).

Time of evaluation of p-value
serum ferritin (ng/ml) Cu T 200 LNG 20 Cu T vs. LNG

Pre-insertion 21.646 ± 5.777 23.522 ± 5.673 0.105
Three month 20.986 ± 5.965 22.902 ± 5.753 0.105
Six month 20.520 ± 5.952 24.678 ± 6.289 0.001
Twelve month 20.801 ± 5.779 24.172 ± 5.971 0.05

Time of evaluation of hemoglobin (g/dl) Cu T 200 LNG 20 p-value

Pre-insertion 11.95 ± 0.658 12.07 ± 0.556 0.311
Three month 11.406 ± 0.584 11.444 ± 0.547 0.738
Six month 11.272 ± 0.6027 12.042 ± 0.4970 < 0.0001
Twelve month 11.042 ± 0.5628 12.448 ± 0.4608 < 0.0001

Table V. Comparison of hemoglobin concentration at pre-insertion, three, six and twelve months between two groups.

Table VI. Comparison of serum ferritin at pre-insertion, three, six and twelve months between two groups.

Hematological Pre-insertion Three months Six months Twelve months
parameter (mean ± SD) (mean ± SD) (mean ± SD) (mean ± SD)

Hb (gm/dl) 11.95 ± 0.658 11.40 ± 0.5846 11.272 ± 0.6027 11.042 ± 0.568
RBCs (million/μL) 3.97 ± 0.219 3.814 ± 0.213 3.753 ± 0.201 3.68 ± 0.181
PCV (%) 35.85 ± 1.974 34.350 ± 1.850 33.816 ± 1.8082 33.142 ± 1.6602
MCV (cubic micron) 90.16 ± 0.139 90.035 ± 0.154 90.10 ± 0.070 90.026 ± 0.203
MCH (Pico gram) 30.03 ± 0.018 30.001 ± 0.059 31.35 ± 1.491 29.930 ± 0.272
MCHC (%) 33.33 ± 0.00 33.33 ± 0.00 32.97 ± 0.32 32.986 ± 0.235
S.Ferritin (ng/ml) 21.646 ± 5.77 20.986 ± 5.965 20.520 ± 5.952 20.801 ± 5.779

Table IV. The hematological changes during the first year of insertion of Copper releasing intrauterine device (Cu T 200).
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el. These changes in menstrual bleeding pattern
and serum ferritin were also reported by Heikke-
lia et al8 and Andersson et al9.

In LNG group, the number of bleeding days
were increased at three month of insertion (p <
0.05), there after it started decreasing and by the
end of twelve month, some women became hy-
pomenorrheic and amenorrheic. Similarly maxi-
mum number of spotting days increased at three
and six months but at the end of twelve months
there was a decrease in number of spotting
days. Similar results were reported by Heikkelia
et al8 and Andersson et al9.

In women using LNG IUCD there was signifi-
cant increase in serum ferritin at twelve month
post insertion as compared to pre-insertion lev-
els. Heikkelia et al8 and Andersson et al9 reported
similar increase in serum ferritin in women using
LNG IUD at twelve month post insertion. Xiao
et al10 reported a significant increase in hemoglo-
bin from 12.15 g/dl pre-insertion to 13.55 g/dl af-
ter twelve months. The local effect of lev-
onorgestrel on the endometrium leads to reduc-
tion of menstrual blood loss and to oligomenor-
rhea. The nature of this endometrial amenorrhea
should be included in the information which is
given to the women before insertion of LNG
IUD to prevent uncertainties about pregnancy
and later return to fertility.

Because iron deficiency seems to be the only
condition associated with decrease in serum
ferritin concentrations, our findings indicate
that the use of conventional IUD, without iron
supplement leads to a decrease in body iron
stores. On the other hand, use of LNG releasing
IUD was associated with a slight increase in
the mean concentration of serum ferritin. In the
present study the mean serum ferritin concen-
tration decreased during the first six months in
both the groups but in the levonorgestrel releas-
ing intrauterine group it reached a plateau and
in the copper releasing group it continued to
decrease. At twelve months there was a signifi-
cant difference in serum ferritin concentration
between the two groups (p < 0.05) with de-
creased level in copper-T group.

In conclusion, the levonorgestrel releasing in-
trauterine devices reduce the blood loss and in-
crease the hemoglobin levels and serum ferritin,

thus, prevents the loss of body iron stores. This
may be especially important for women in devel-
oping countries like India where poor nutrition
and diseases may contribute to iron deficient sit-
uations.
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