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Would we expect a better menstrual cycle If ferritin levels
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Abstract This paper contains the findings of a scientific research project pertain-
Ing to a population of women with p-thalassaemia and examining the frequency
of their menstrual cycle. The evaluation of the menstrual cycle of the subjects (B-
thalassaemia women) was based on the ferritin levels In hemoglobin before trans-
fusion, the level of deironization and the response of the FSH-LH (Folic Stimu-
lating Hormone-Luteinizing Hormone) after stimulation with GnRH. This study Is
retrospective and covers the period from 1981 to 1999. A sample of 122 B-tha-
lassaemia women taken from the B-thalassaemia patients referred to the "Nicosla
Center for Thalassaemia" In Cyprus participated In the study. Subjects were divid-
ed Into four groups according to their menstrual cycle. Women with a normal
menstrual cycle were assigned to the first group, women with areomenorrhea to
the second group, women with secondary amenorrhea to the third group and
women with primary amenorrhea were put In the fourth group. The results obtal-
ned show that the age of the sample ranges from 15 to 48 years. The majority of the
subjects (85%) were 20-40 years old. The largest group (34.1%) consisted of women
with normal menstrual cycle. The results did not reveal any statistically important
difference with reference to the frequency of deironization among the groups
studied, while the hemoglobin levels ranged from 8.5-11 g/dL in all groups. An up-
ward tendency In ferritin levels was found for every year (period studied=a total of
18 years) for the group with normal menstrual cycle In comparison to the group with
primary amenorrhea. Statistically important differences were found for the minimum
ferritin value between groups one and four (P<0.048). Finally, the average values of
FSH and LH after stimulation with GnRH showed the minimum response In the sec-
ondary and primary amenorrhea groups. Statistically important differences (P<0.010)
were reported for LH and (P<0.50) for FSH.

Nepinnyn B-BaAaocoaipia KAl (UOIOAOYIKOC KATAUNVIOC KUKAOC. MTtopoUpE va ava-
MEVOUME €VA KAAUTEPO KUKAO OV TO ETUHTIENN WYPEPPITIVNCG DLATNPOLVTOL OE EVA XAUN-
AOTEPO E€TTITIENO TIHWV; M. Toupvn,l A. ZamouvvtlnN-Kpema,2 Z. Poumta-AapiBakn,3 M.

> KOVT(0C,4 N. 2Kopdng,5 X. MTaptooKag,5€. ©e0d000TTOVAOL.5 'Tunua NoonAsvtikic A' TE
AbBnvag, 2Tunua NoonAevtikng B' TEI ABnvag, 3Tunua Emiokemtwv Yvyeiag TEI ABnvag, 3latpikn ZX0AN

Moavemiotnuiov O©eocoaAiacg, SMadlatpiko Tunua Noookoueiov Makaplo¢ ' g Kompou, 6Tunua
NoonAevtik¢ Mavemiotnuiov Abnvwv, ABnva. To Brua touv AokAnmiou 2002, 1(2):77-82. H
OULUXVOTNTO EUPEAVIONC KAl dlOTNPNONG TOL KATAMNVIOU KUKAOU o€ aoBeveig pe opodlvu-
yn B-BaAaocoaipia PEAETATOL OTO TTAPOV APOPOo. H a&loAoynon Tou KATANNVIOU KUKAOU
MIPOAYHUOTOTIOINONKE PE TO CUOXETIOUNO TWV ETUTIEdWV @EPPITIVNG, TNG alpooc@aAlpivng
TIPLV ATIO TN METAYYION aiUOTOC, TOU BaBpuouL amooidrnpwong Kol Tng avTtamnoKpiong tTwv
FSH kat LH peta amo dieyepon e GNRH. ZTn MEAETN auTr) AauBavouy PJeEPOC 122 yuvai-
KEC ME opoduyn B-BaAcocoalpia TTOL TTAPAKOAOLOOULVVTAL ATIO TO KEVIPOo MECOYEIOKNC
AVOIUTIAC KOl AAAWV «ALUOAULTIKWY AVAlPLlwv» AeVKwoiag Kottpou. H hHEAETN €lval ava-
OPOMIKI KOl TIEPIAAUPBAVEL TO XPOVIKO dlactnua 1981-1999. O1 YUVOIKEC XwploBnkav
vuE BAaon Tov KATAMNVIO KUKAO O€ 4 OUAOEC, OTIC YUVOIKECG PUE (PUOIOAOYIKOUC KUKAOULC,
UE apalopnvoppola, Je OEVLTEPOTIOON auNVOopPPOLd KOl UE TIPWTOTIAON apnvoppotld. Ta
OTIOTEAECHATO £0ELEOV OTL TO OUVOAO TOUL OEIYUATOC TNC EPELVAC TIAPOULOIALEL PEYAAO
eVPOC NALKIOC 15-48 £€1n, ME pEON NALKIO 27,52 1o 85% TwV YUVOIK®WV BpiloKeTal PETO-
EL 20-40 €TV KOl N OMAdA HE PUOIOAOYIKO KUKAO CUYKEVTIPWVEL TO HEYAAVTEPO TTOCO-
010 34,1%. H ouxvotTnta ATooidNPwWong OEV EUPAVICE OTATIOTIKA OCNUOVTIKI dla@opda

Correspondence: M Gourni, 27 Knossou street, 165 61 Ano Giyfada, Athens, Greece
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VIO KOPia opadda, evw TA €THTTEdN alpoo@alpivng KupavOnkav amno 8,5-11,5 g/dL. H
WEPPITIVN TTAPOULOIOOE AUVLENTIKI TAON OTO OCUVOAO TWV £€TwV (18 £€Tn) ATTO TNV opAadA
TWV YUVOIK®WV HPE PUOIOAOYIKOUC KUKAOUCG, TIPOC TNV OpOda HE TIPWTOTIOON aunvop-
POILd KOl PE OTATIOTIKA ONUOVTIKI d1a@opa 000V a@opa TNV EAAXIOTN TIMN METAEL TWV
opadwv | kKol 4 (P<0,048). TeEAog, Ol PeEOEC TIMEC TwV FSH kat LH peta amo dleyepon HE
GNRH gu@aviocav TNV XAPUNAOTEPN OVTATIOKPION OTNV Opada TNC OEVLTEPOTIOOOVC KAl
MPWTOTIAB0UVLC AUNVOPPOIAC KOl PJE OTATIOTIKAO onuAvTiKn dtagopa (P<0,010) via tnv
LH kot P<0,050 yia tnv FSH.

Adolescence Is a normal stage of human development,
a period of transition between childhood and adulthood
and It is considered to be a time of rapid physical, cogni-
tive and emotional change. Several terms are common-
ly used to describe this particular stage of life. Puberty
refers primarily to the process of maturing, hormone pro-
duction and growth during which the reproductive organs
begin to function and produce gonads. For girls, menar-
che occurs In this period of life.15

Amenorrhea iIs a symptom of menstrual disturbance
and Is usually due to an abnormality In the ovarian
function during puberty or even later. The appearance
of amenorrhea or absence of menstruation causes
women to experience fear and anxiety, since they feel
that they may never reach sexual maturity and have dif-
ficulty enjoying the normal physical and psychological
pleasures of adolescence, or even of adult life later
on.357 The insufficient development of secondary sex char-
acteristics In adolescents and the disruption of the normal
menstrual cycle are among the most frequent endocrine
malfunctions iIn women with 6-thalassaemia.33-13

The continuously increasing percentage of amenor-
rhea among 6-thalassaemia women has recently attra-
cted the interest of various researchers.1415

Blood iron levels In women with homozygous 6-tha-
lassaemia are considerably higher than in normal peo-
ple. This iIs also true for female 6-thalassaemia patients
with amenorrhea or even normal menstrual cycle.D

Recent research has focused on developing a better
understanding of the pathophysiology of patients with
homozygous 6-thalassaemia, who, In an attempt to
maintain hemoglobin at normal levels, accept transfu-
sions more frequently than patients with other condi-
tions. However, this practice results in the accumulation
of high iron levels In patients’ blood and tissues. X

Cyprus iIs an island Iin the Mediterranean sea with a
population of 744,000. Historically, thalassaemia major
has been seen as a problem for Mediterranean pop-
ulations and because of the gravity of the problem of 6-

thalassaemia in Cyprus, It has been officially recognized
since 1972 thanks to a special introduction to this con-
dition submitted to the World Health Organizationl by
Professor K.G. Stamatoyanopoulos in May 1972. Profes-
sor K.G. Stamatoyanopoulos went on to be one of the
founders of the "Nicosia Center for Thalassaemia"” In
Cyprus in 1973.91619

The measures taken by the "Nicosia Center for Thalas-
saemia" In Cyprus have contributed to the containment
of the disease, as well as to the Improvement of services
provided to patients. In Cyprus today there are almost
no new affected births.10021

The purpose of this study Is to examine frequency of
menstruation In 6-thalassaemia women referred to the
"Nicosia Center for Thalassaemia" In Cyprus. As the
"Nicosia Center for Thalassaemia" is the only specialized
center on the island, the population studied includes
almost the whole female 6-thalassaemia population of
the Republic of Cyprus.

The formulated hypothesis was the following: the men-
strual cycle of 6-thalassaemia women is related to the
levels of ferritin and hemoglobin before transfusion, the

level of deironization and the response of FSH/LH after
stimulation with GnRH.

Material and method

Our subjects were 122 female 6-thalassaemia cases from
15-48 years of age who had been referred to the "Nicosia
Center for Thalassaemia" in Cyprus. The study Is a retrospec-
tive one and covers the period from 1981 to 1999. The 6-tha-
lassaemia diagnhosis for the women involved was based on
clinical and laboratory examinations. We chose to evaluate
the following data: sex, age, whether or not menstruation
occurred and if so, how regularly. The evaluation of our sub-
jects’ menstrual cycle was carried out by using data selected
from medical records and by interviewing the patients. Further-
more, we collected objective measurements pertaining to the
calculation of ferritin, hemoglobin before blood transfusion,
Folic Stimulating Hormone (FSH) and Luteinizing Hormone

(LH) after stimulation with GhRH made during the period bet-
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ween 1981 and June of 1999. The definitions of the terms men-

struation, ferritin-hemoglobin, FSH-LSH and deironization are

set out In the following:

Menstruation. The absence of menstruation as well as the
frequency of menstruation were recorded and subjects were
classified In the following categories: women with normal
menstruation, women with areomenorrhea, women with sec-

ondary amenorrhea and finally women with primary amenor-

rhea.

Ferritin-Hemoglobin. All the tests measuring the Ferritin-
Hemoglobin levels were carried out using the same method
and the same type of analyzer for all women involved In this

study and for the full period of time under examination.

FSH-LH. In order to measure FSH and LH, a dose of 100
pg Iv GnRH was given to the patients and blood samples were

taken every 30 min for two hours from the moment of injec-
tion with GnRH.

Deironization. Deironization was carried out by way of intra-

muscular and subcutaneous injection of desferal.

For the purpose of examining the modifications of the ferri-
tin, hemoglobin and desferrioxamine levels that are the sub-
ject of the present research, the highest, the lowest and the
average values of all measurements were selected for the peri-
od from 1981 to 1999.

The basic secretion of FSH and LH was calculated by selec-
ting the highest value recorded In the 2 hours subsequent to
effusion of GnRH.

The sample of patients was divided into groups In order to
examine the hypothesis of the study. The type of menstrual
disturbances determined the division of the sample into four
groups of women with normal menstruation, areomenorrhea

and secondary and primary amenorrhea respectively.

Statistical analysis

The statistical analysis of the data covered two phases. During
the first stage, mean rates, minor and major rates, standard devi-
ation, other percentage rates and simple frequencies were cal-
culated. In the second stage intergroup comparisons were made
using the chi-square test and the non-parametric Mann-Whitney
U test. Data analyses were conducted using SPSS/PC+ software

(P<0.005 was considered to be the accepted level of signifi-
cance).

Results

The sample population consisted of 122 women with

6-thalassaemia aged 15-48, the mean age being 27.52
and the SD:6.74 (tabl. 1).

The majority of the women were between 20 and 40
years of age. The question as to whether or not menstru-
ation occured showed that 42 women (34.1%) In the
study had normal periods, 13 (11.4%) areomenorrhea,

38 (30.7%) secondary amenorrhea and 29 (23.6%) pri-
mary amenorrhea (tabl. 2).

B-thalassaemia
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Table 1. The distribution of the sample according to age.

Age Number of patients %
17 1 0.8
19 3 2.5
20 8 6.6
21 3 2.5
22 8 6.6
23 12 0.8
24 13 10.7
25 9 7.4
26 5 4.1
2/( O 7.4
28 V4 5.7
29 6 4.9
30 5 4.1
31 1 0.8
32 3 2.5
33 6 4.9
34 1 0.8
35 I 5.7
37 3 2.5
38 1 0.8
39 1 0.8
40 1 0.8
42 2 1.6
44 1 0.8
45 1 0.8
47 2 1.6
48 1 0.8
Total 122 100.0

The mean age at the time of the subjects’ first period
was 13.4 years (SD:1.08) for the women with a normal
menstrual cycle and 14.34 years (SD:1.46) for women
with secondary amenorrhea.

The mean duration of the time span, from their first
period until menopause for women with a normal cycle,
was 14.62 years and for women with secondary amen-
orrhea 6.94 years.

The average age at the commencement of amenor-
rhea for the group with secondary amenorrhea was
21.2 years (SD:7.12). The mean value of frequency of
deironization for women with a normal cycle was 160,
169 for those with areomenorrhea, 150 for those with

Table 2. The distribution of the subjects according to the
menstruation disturbances.

Menstruation disturbances N %

Normal period 42 34.1
Areomenorrhea 13 11.4
Secondary amenorrhea 38 30.9
Primary amenorrhea 29 23.6

Total 122 100.0
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secondary amenorrhea and 157 for those with primary
amenorrhea.

The mean values of lower, middle and higher ferritin
levels appeared to be higher (tabl. 3) In women with
normal cycle by comparison to women with secondary
and primary amenorrhea, but no statistically significant
difference for most of the values was found.

However, a statistically significant difference was found
(P<0.048) with reference to the mean value of the minor
mean values of ferritin levels between the group of women

M. Gourni et al Verna of Asclipios

with normal cycle and the primary amenorrhea group (fig.
1).

Mean hemoglobin values for all groups varied from 8.5
g/dL to 11.5 g/dL with no statistically significant differ-
ence.

Mean FSH and LH values after stimulation with GhnRH
were found to be clearly lower for women with sec-
ondary and primary amenorrhea and displayed a statis-
tically significant difference (P<0.1 for LH and P<0.05
for FSH).

Table 3. Means, minimum, maximum level, standard deviation and range of the ferritin levels among the patients groups.

Menstrual cycle Ferritin
Normal period

Mean 3839.2264
N 42

SD 1846.0462
Min 343.60
Max 7047.52
Range 6/703.92
Areomenorrhea

Mean 3966.731 1
N 14

SD 1947.1404
Min 1069.00
Max 8552.40
Range 7483.40
Secondary amenorrhea

Mean 4507.7975
N 38

SD 2735.3060
Min 1786.60
Max 15508.90
Range 13722.30
Primary amenorrhea

Mean 4677.3030
N 28

SD 1754.7200
Min 151 1.50
Max 9614.60
Range 8103.10
Total

Mean 4254.44 70
N 122

SD 2160.5424
Min 343.60
Max 15508.90
Range 16165.30

Ferritin /L Ferritin
2371.6281 1107.3002
42 42
1267.7175 752.7638
249.09 60.38
5469.35 2930.62
5220.26 2869.62
2309.3892 1146.8807
14 14
1104.2990 734.6242
615.48 61.50
4335.78 2137.20
3720.30 2075.70
2749.3348 1471.9831
38 38
1588.4828 875.5672
608.50 65.40
8630.93 4375.60
8022.43 4310.20
2820.3774 1524.4720
28 28
1201.9181 1042.058
023.12 104.90
6490.43 4464.30
5567.31 4359.40
2585.1239 1321.1763
122 122
1347.3677 873.3891
249.09 60.38
8630.93 4464.30
8381.84 4403.92
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Figure 1. Basic secretion and major response of LH after
stimulation with GnRH related to menstrual disturbances.

Discussion

Amenorrhea isone of the most frequent disruptions of
the menstrual cycle In women with homozygous 6-tha-
lassaemia and the evaluation of amenorrhea as well as
of the frequency of menstruation Is a fundamental med-
Ical course of action that has a direct bearing on thera-

peutic treatment related to 6-thalassaemia.

In the present study, the frequency of the menstrual
cycle was evaluated In 122 female 6-thalassaemia pa-
tients with normal menstrual cycle. The frequency of
menstrual disturbances was correlated with several vari-
ables for the purpose of estimating the contribution of
chronic iron deposition to the establishment of chronic
amenorrhea. Special attention was paid to ferritin and
hemoglobin levels before transfusion, the degree of

deironization as well as to the reaction of FSH and LH
after stimulation with GnRH.

Due to the low survival rates of 6-thalassaemia wo-
men, Nno prevalence studies were published until 1980.
However, In more recent studies (after 1980) It has be-
en reported that 40% of 6-thalassaemia patients sho-
wed disturbances of the hypothalamus-hypophysis-go-
nads axis and 42.9% of women with 6-thalassaemia de-

veloped secondary amenorrhea 1 month to 15 years af-
ter menarche (mean=3.8 years).10111415

Our analysis of the findings of the present study shows
that the "Nicosia Center for Thalassaemia” In Cyprus
had treated a great deal of women (122) with homozy-
gous 6-thalassaemia, aged 15-48 (mean age: 27.52)
and that 85% of these women are between 20 and 40

years of age. This increase In mean age Is related to the

B-thalassaemia
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systematic treatment of our subjects as a result of the
foundation of the center in 1974 and its introduction of
a compulsory weekly deironization program. The Ferra-
ra group has published findings similar to those of our
study.0

Table 2 shows that for 34.1% of women with normal
menstruation and for secondary amenorrhoic women,
the mean duration of menstruation appeared to be hi-
gher than in other studies.2

The mean values of deironization frequency do not
point to a statistically significant difference between the
Individual groups. This finding can be linked to the
Increase of the duration of menstruation for the group
with secondary amenorrhea, as has also been reported
INn earlier studies.71’1I2'2

The mean value of the highest, middle and lowest fer-
ritin values among these two groups displays a stable
domination of the highest ferritin values in women with
secondary amenorrhea, with no statistically significant
difference except for the lowest value among women
with normal menstruation and women with primary
amenorrhea. This finding is similar to the results reported
INn earlier research752 and corroborates the finding that
chronic deposition of iron causes irreversible damage. As
to FSH and LH, the result was almost as we expected,
l.e. women with amenorrhea showed the clearer respon-
se In comparison to women with normal menstruation.
These results consolidate our view that chronically high
iIron levels provoke damage to the cells of the pituitary
that produce FSH and LH, 1011235277 since women with
secondary and primary amenorrhea have the highest
ferritin levels and have a lower frequency of deironiza-

tion.

In conclusion, the results of the present study revealed
an increase of mean age in women with 6-thalassaemia.
The majority of the women involved had a normal men-
strual cycle and we observed an increase of the mean
duration of menstruation In women with secondary

amenorrhea.

It seems that the optimization of these parameters Is
related to the degree of deironization, which does not
show any statistically significant difference between the
groups, the hemoglobin levels being at the same levels
as ferritin. They showed no statistically significant differ-
ence between dgroups, but there was a steady domi-
nation of high values for about two decades. In the
groups with primary and secondary amenorrhea there is
room for speculation. Would we have more favorable

findings If ferritin levels had been maintained at a lower
level?
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