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ABSTRACT

Objective: To find the trends of fertility hormone profile among teenagers.

Study design: Retrospective analytical study.

Method: Recorded data in NHRC lab (year 2006- 2011) was statistically analyzed for different fertility
hormones including leutinizing hormone (LH), follicular stimulating hormone (FSH), prolactin, testosterone,
progesterone and cortisol, in teenager boys and girls (13-19 years).

Results: Out of 218 registered cases, 30 were males and 188 were females. An increase in cases of
polycystic ovaries (PCO) was seen in 2007, 2010 and 2011. Hirsutism and infertility cases were high in
year 2010 and 2011.

Conclusion: Disturbances of fecundity hormones can lead to an increase in infertility and obesity in both
sexes and diseases as PCO and hirsutism in females. The causes of this increase should be seriously

looked into and further elucidated by detailed and large scale study.
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INTRODUCTION

Adolescent years are the most significant years of
life when a boy develops into a man and girl into a
woman. It is a period during which the body
attains adult secondary sexual characteristics and
reproducing capability. ' Hormones are the key
operators which not only help in physical
development but also bring substantial impact on
mental development during this transitory phase. 2
The onset of puberty depends upon fertility
hormones reactivity ' which influence countless
biological processes across the adolescence, to
cause permanent tissue-specific alterations in
anatomy and physiology The subsequent
hormonal changes regulate mental process, mood,
growth, prenatal development, metabolism and
tissue function’. A normal functioning of hormone
brings normal physical and psychological health
and healthy puberty. Age considered as
adolescent in Asian countries is between 13 to 19
years.

In a number of studies it has been illustrated
that girls of puberty age suffer from menses
associated health problems such as premenstrual
symptoms, acne, hirsutism, obesity, menstrual
pain, and irregular menstrual cycles **. The major
cause of these problems is indeed hormonal

imbalance which can also result into health issues
as polycystic ovarian syndrome (PCOS) and
primary or secondary infertility. 2 Similarly
hormonal imbalance in boys can lead to fertility
and puberty health problems such as erectile
dysfl#nction, micro penis, late puberty and hair
loss.

Typically LH, FSH, prolactin, testosterone,
progesterone and cortisol are considered as
puberty hormones. LH and FSH levels are
determined for diagnosis of oligomenorhea, PCOS
(in girls), primary and secondary disorders
involving the hypothalamus, pituitary glands or
gonads in both sexes. Progesterone is measured
in determining fertility in girls > °. Testosterone
hormone has a fundamental role in adolescents.
As in girls high levels of this hormone might result
in hirutism. Whereas in adolescent boys this
hormone is not only important for sexual
characteristics, but also in shaping the personality,
libido, pitch of voice, body shape, emotional and
physical strength and sexual performance ’.

Prolactin chiefly causes breast enlargement
and milk production in pregnancy. Higher levels of
prolactin in teenagers can cause hypogonadism.
The most important symptom of
hyperprolactinemia in adolescent is
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amenorrhea/oligmenorrhea, breast enlargement,
galactorrhea, decreased libido, erectile
dysfunction, failure to enter or progress through
puberty, high risk of benign breast tumors and
reduced bone density. Increased levels of prolactin
can be because of prolactinomas that account for
40% of all pituitary tumors 2.

This retrospective study intended to assess all
the above mentioned hormones in adolescent girls
and boys based on data collected from national
health research complex (NHRC), It provided
trends in levels of fertility hormone during 2006-
2011. By this the prevalence and association of
specific diseases caused by hormonal imbalance
have been assessed which may help in their early
diagnosis and better management.

MATERIALS AND METHODS

This was a retrospective study conducted in
NHRC, Shaikh Zayed Medical Complex, Lahore.
Hormone profile (LH, FSH, Prolactin,
Testosterone, Progesterone and Cortisol) of 218
teenage boys and girls (13-19 years) available in
records of NHRC laboratory from year 2006- 2011
were reviewed. Patients with incomplete records
were excluded.

Age, sex and lab results of analytes such as
LH, FSH, prolactin, testosterone, progesterone
cortisol and expected clinical diagnosis were
recorded for the given period. The tests were
conducted by NHRC laboratory where LH and FSH
were measured using Immunometric Assay kits
from Biocheck (USA). The calibration range of LH
and FSH assays was upto 200mlIU/ml with an
analytical sensitivity of 1.0 mlU/ml and 2.5mIU/ml
respectively. Enzyme Linked Immunosorbant
Assay (ELISA) was used for the analysis of cortisol
using kit of Novatec (Germany) with a calibration
range of 500ng/ml and sensitivity of 2.24ng/ml.
Testosterone, prolactin and progesterone were
analyzed by ELISA method using kit of Biocheck
(USA). The calibration range of these analytes was
18ng/ml, 3200mIU/ml and 25ng/ml respectively
with a minimum sensitivity up to 0.05 ng/ml,
2.0mlU/ml and 0.05ng/ml respectively.

The sample handling and temperature
conditions were strictly monitored for all
procedures keeping them in accordance to
manufacturer instructions. Assay precision was
maintained by using routinely calibrated
micro/multichannel pipettes from Gilson and
washing steps were performed with automatic
plate washer. For diagnostic assurance of results,
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all investigations were carried out with 5-6
standards points each time a batch was placed
with 2 quality control pools. The results of all the
tests were analyzed by using micro plate reader
and MANTA software.

The clinical diagnoses were recorded from
laboratory request forms. The interpretation of
results was done under guidance of a gynecologist
and dermatologist. The frequencies of recorded
fertility hormones levels were clinically interpreted
in accordance with their high, low or normal
values. For females disturbed LH: FSH ratio
inferred PCO, amenorrhea and infertility. Disturbed
testosterone and progesterone levels inferred PCO
and hirsutism while prolactin high or low levels
were clinically interpreted as hyper/hypo
prolactenemia, brain tumor and obesity related
problems. Abnormal levels of cortisol presented as
mood disturbances, depression, aggression and
anxiety in teenagers. In males high levels of LH,
FSH and progesterone were interpreted as puberty
issues and very high levels, impotency. The
abnormal levels of prolactin and cortisol had
similar interpretation in males as in females.
Raised testosterone level inferred aggressive
behavior in males while its low level was
interpreted as puberty related disorders and fertility
problems.

Data analysis was done by using SPSS
version 16.0. The data for age and gender for
study period was presented as frequency and
percentages. p- value <0.05 was considered
significant. For quantitative variables t test and
ANOVA were applied.

RESULTS
Out of 218 cases in the age group 13-19 years, 30
were males and 188 were females with mean age
16.7+1.7 and 17.2+1.7 years respectively (Table ).
Maximum LH: FSH ratio, high testosterone and
prolactin levels among females were recorded in
2007, 2010 and 2011 respectively. The change in
levels of prolactin and cortisol was insignificant (p

=1.2). (Table II).

Normal Ranges: LH in follicular phase: 2.0-
18.0mIU/ml, FSH in follicular phase: 2.0-
10.0mIU/ml, Prolactin: 65-666 mlU/ml,

Progesterone in follicular phase: 0.6-1.26 ng/ml,
Cortisol (morning): 138-625 nmol/L, Testosterone:
0.2-0.8 ng/ml

In males the frequency of hormones such as
LH and FSH was maximum in 2006. Testosterone
was normal in all teenagers. Levels of
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progesterone and cortisol remained
unchanged between 2006- 2011. (Table lII)

nearly

Table I: Age & sex distribution of study population during 2006-2011 (n=218)

Male Female
Total Mean Mean

YEAR N n (%) Age(yrs) SD n (%) Age(yrs) SD
2006 38 9(23.6) 16.6 29(76.3) 17.2 1.4
2007 39 4(10.3) 16.0 1.7 35(89.7) 16.7 1.6
2008 24 4(16.6) 16.7 20(83.3) 17.7 1.3
2009 27 3(11.1) 17.7 1.5 24(88.8) 17.0 1.8
2010 48 5(10.4) 17.5 0.7 43(89.5) 17.3 1.9
2011 42 5(11.9) 16.0 4.2 37(88.1) 17.3 1.7
Total 218 30(13.7) 16.7 1.7 188(86.2) 17.2 1.7
Table II: Frequency chart of fertility hormone profile in females
Year LH: FSH Testosterone Progesterone Cortisol Prolactin

*H | "L *N H L N H L N H L N H L N
2006 | 15 3 2 - 1 - - - - - - - 5 8 -
2007 | 20 3 2 2 1 - 1 - - - - - 2 22 1
2008 | 10 5 1 4 1 - 1 - - - 2 1 - 8 1
2009 | 15 | 14 2 4 1 1 1 - - - 1 - 4 10 -
2010 | 15 | 15 4 17 - - - - - - - - 1 24 -
2011 | 17 4 8 6 3 - 2 - - - - 2 14 1
Total | 92 | 44 19 33 7 1 5 - - - 3 1 14 | 86 3
*N= Normal, *L= Low ,* H= High
Table IlI: Frequency chart of fertility hormone profile in males
*N= Normal,* L= Low , *H= High
Normal ranges: LH: 2.0-18.0mIU/ml, FSH: 1.0-11.0mIU/ml, Prolactin: 73-356mIU/ml,
Year | LH FSH Testosterone | Progesterone | Cortisol Prolactin

*H{*L |[*N|H |L [N |H |L N |H |L N |[H |L [N |H |L |N
2006 | - 3 |13 |12 |3 |1 |- - 5 |- 1 - - 1 - 1 3 |-
2007 |1 |2 |- 1 3 |- - 1 - - - - - - - - 1 -
2008 |1 |- 1 1 - - - 1 2 1 1 - - - 1 - 3 |-
2009 | 1 1 - - 2 |- - 1 - - - - - - - 1 1 -
2010 | - 3 |1 |- 1 1 |- 3 - - - - - - - 1 1 -
2011 | - 1 - 1 2 |- - 3 1 - - - 1 - - 1 1 -
Total |3 |10 |5 |5 |11 ]2 |- 9 8 1 2 - 1 1 1 4 110 |-
Cortisol (morning): 138-625 nmol/L, Testosterone: 3-10 ng/ml, Progesterone : 0.13-1.26 ng/ml

The clinical interpretations of recorded data The percentage of cases with infertility

revealed that the percentage of cases with PCO
were almost equivalent in years 2006 and 2010
with a certain decline at year 2008 and 2009 and a
significant (p=0.04) increase during 2007 and
2011. The number of cases with hirsutism
increased over time and was maximum in the year
2010. (Figure I)

increased in both sexes with no case in 2006,
2008 and 2009 while it was 8.9% and 7.7% in
2010 and 2011. Similarly the percentage of normal
cases which were on an increase from year 2006
to 2009 decreased to around 36% in the year 2010
and 2011. (Figure Il)

JFJMC VOLI9NO.1 JAN -MAR 2015 57




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Rabail Javed, Farkhanda Ghafoor, Asma Munir et al

60.0

50.0 -
g

41.0
£ 400 -
H
(=] 359
E
[}
@ 300 -
&
-
2
S 200 -
g2
&
o
12.8
10.0 + i
——Hirsutism
0.0 - o0 B
2006 2007 2008 2009 2010 2011
(n=29) (n=35) (n=20) (n=24) (n=43) (n=37)

Years

Figure I: Trends of females towards PCO and hirsutism during 2006-2011.
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*Diseases as PCO, Hirsutism and Amenorhea only refer to females and their year wise trend.

Figure II: Trends of fertility associated diseases in male and female teenagers during 2006-2011
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DISCUSSION

Teenage is a stressful time as the body and mind
is passing through many changes. The hormones
in the body not only allow procreating, but they
also alter physical appearance and behavior.
Hormonal imbalance occurs when hormonal
secretions in the body are disrupted, which often
leads to depression, anxiety, headaches and other
problems .

This study was conducted on a retrospective
data between years 2006-2011. The results
showed a high frequency of teenage females
getting tested for their puberty hormones than
males. The reason behind this can be ethnic
discrimination in the developing countries or that
the females are affected more with physical and
psychological hormone imbalance than males
during adolescence. *™°

PCOS is a serious problem caused by
hormonal imbalance. It increases risk of infertility,
endometrial cancer and gestational complications.
It has also been highly related with obesity,
hirsutism, metabolic syndrome, type 2 diabetes
mellitus and hypertension ''. Several studies in
American and European countries using NIH
criteria have estimated an increase in the
prevalence of PCO, hirsutism and infertility
between 4-8% in their population ', In this study
it was noticed that ratio of LH:FSH (1:1) increased
upto 3:1 or 2:1 in the recent years (2010 and
2011). This increase in PCOS and hirsutism can
be due to change in lifestyle of adolescents, as in
last few years teenagers are more interested in
eatin%] junk/fast food than constraining to healthy
diet. ©

High levels of prolactin, testosterone which
were noticed in this study can be a major cause of
infertility and obesity in both sexes and its related
diseases as PCO and hirsutism in females. The
levels of these hormones can be increased or
decreased due to many physiological and
environmental factors including abdominal
diseases, lead and other toxins present in
surrounding environment, excessive radiographies,
lack of healthy diet and exercise and use of drugs.
2 Unfortunately our teenagers are prone to all
these risk factors which have escalated within a
few recent years. ?° A recent study reported that
placing laptops on the laps can decrease
testosterone levels and cause male infertility. 2’
More over stress agents as examinations or dating
can also result in hormonal imbalance such as of

cortisol and progesterone resulting in manic
depression and puberty issue in adolescents. 2’

In this study the recorded data is limited. There
is an urgent need of a larger population based
study to justify the hormonal imbalances in
adolescence.

CONCLUSION

Disturbances of fecundity hormones can lead to an
increase in infertility and obesity in both sexes and
related diseases as PCO and hirsutism in females.
The causes of this increase should be seriously
looked into and further elucidated by detailed and
stratified sample size study.
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