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Idiopathic Hypogonadotropic Hypogonadism:
Erythrocyte Indices in Naive Male Patients
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Abstract

Objectives: The aim of this study was to determine the erythrocyte indices in patients with naive male idiopathic hy-
pogonadotropic hypogonadism.

Methods: In our retrospective cross-sectional study, patients who were admitted to the university hospital adult en-
docrinology outpatient clinic naive male idiopathic hypogonadotropic hypogonadism between 1 January 2010 and 30
September 2018 were included. The patient group consisted of naive male patients diagnosed as hypogonadotropic
hypogonadism who had no anatomic or functional hypothalamo-hypophyseal disease between the ages of 18-40.
Healthy men in the same age range were taken as control group. In patients with naive idiopathic hypogonadotropic
hypogonadism, LH, FSH and Testosteron values in serum were measured. All patients erythrocyte indices(Hb, Htc, MCV,
RDW) and platelets were measured. Student’s t test was used to compare groups.

Results: The study included 145 male patients (78 patients and 67 control group). There was no difference in age
between the groups (p>0.05). Hb levels, Htc levels and MCV levels of the patient group were lower and statistically sig-
nificant than the control group. Respectively (p<0.01), (p<0.05), (p<0.01). RDW levels and platelet levels of the patient
group were higher and statistically more significant than the control group. Respectively (p<0.001), (p<0.01).
Conclusion: Erythrocyte indices may predict anemia in patients with naive idiopathic hypogonadotropic hypogo-
nadism. In men with reproductive period, androgen deficiency should be considered in the differential diagnosis in
anemia etiology. Recovery is expected after androgen replacement.
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diopathic hypogonadotropic hypogonadism (IHH) is times more frequently in males than females. The diagnosis

characterized by inappropriate gonadotropin and sex
steroid levels in the absence of delayed or absent sexual
development disorder in the absence of anatomical or
functional abnormalities of the hypothalamus-pituitary-
gonadal axis. The main underlying cause is the inability,
inadequate release, or ineffectiveness of gonadotropin-re-
leasing hormone (GnRH), which is an important hormone
for puberty and fertility in humans. Gonadotropin (LH, FSH)
deficiency negatively affects gonadal maturation. Other
anterior pituitary hormones are normal. It is observed 3-5

is Kallmann's syndrome if the disease is accompanied by
the absence or lack of smell. Most patients are diagnosed
in adolescence or in young adulthood.I" 2

Testosterone is a hormone that is critical to the develop-
ment of the male reproductive system and the maintain
sexual functions. It also has important roles in muscle-
bone health, body composition and erythropoiesis. LH de-
ficiency in IHH leads to testosterone deficiency. Excessive
testosterone treatment in patients with hypogonadism
leads to erythrocytosis. This situation is more common in
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elderly patients than in young people.B*

Androgens increase erythropoiesis with several mecha-
nisms. Increases erythropoietin release, activates erythroid
precursors in the bone marrow, facilitates the entry of iron
into erythrocyte, enhances hemoglobin synthesis.®

Testosterone suppresses hepcidin, an important hormone
in iron regulation. Thus, iron transport becomes easier. He-
moglobin production increases in erythrocytes.”

We did not find any study on erythrocyte indices in patients
with naive male idiopathic hypogonadism.

In patients with testosterone deficiency, expected erythro-
cyte markers are adversely affected.

The aim of this study was to determine erythrocyte indices
in patients with naive male idiopathic hypogonadotropic
hypogonadism.

Methods

In our retrospective cross-sectional study, patients who were
admitted to the university hospital adult endocrinology out-
patient clinic with symptoms of hypogonadism between 1
January 2010 and 30 September 2018 were included.

The study group consisted of naive male patients diag-
nosed as hypogonadotropic hypogonadism who had no
anatomic or functional hypothalamohypophyseal disease
between the ages of 18-40. Healthy men in the same age
range were taken as control group.

Female patients, patients with primary hypogonadism, pa-
tients with hemochromatosis, those with systemic disease
and other pituitary hormone deficiency were excluded
from the study.

The files of all subjects included in the study were evalu-
ated retrospectively.

Erythrocyte indices (Hb, Htc, MCV, RDW) and platelets were
measured by an automated hematology analyzer (Abbott
Cell-Dyn Ruby).

In patients with idiopathic hypogonadotropic hypogo-
nadism LH, FSH and Testosteron values in serum were mea-
sured by Roche-cobas 6001 device by electrocemilumines-
cence method.

Statistical analyses were performed using the SPSS soft-
ware version 22. The variables were investigated using vis-
ual and analytical methods to determine whether or not
they are normally distributed. Descriptive analyses were
presented using means and standard deviations for nor-
mally distributed variables. Since the values were normally
distributed; Student’s t test was used to compare groups. A
p value of less than 0.05 was considered to show a statisti-
cally significant result.
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Results

The study included 145 male patients (78 patients and 67
control group). The mean age in the patient group was
25.98+6.26 (18-40) years and the mean age in the control
group was 26.11+6.54 (18-40) years. There was no differ-
ence in age between the groups (p>0.05).

Hormonal profile in the patient group LH (0.36+0.25) (0.1-
1.96) mIU/ml FSH (0.64+0.44) (0.1-1.81) mlU/ml Testos-
terone (0.36+0.32 (0.2-1.91) ng/ml (Table 1).

Hb levels, Htc levels and MCV levels of the patient group
were lower and statistically significant than the control
group. Respectively (p<0.01), (p<0.05), (p<0.01) (Table 2).

RDW levels and platelet levels of the patient group were
higher and statistically more significant than the control
group. Respectively (p<0.001) (p<0.01) (Table 2).

Discussion

In this study, we found that erythrocyte indices hemo-
globin, hematocrit and mean corpuscular volume (MCV)
were lower in patients with idiopathic hypogonadotropic
hypogonadism compared to the control group. We also
found that red cell distribution width (RDW) and platelet
levels were higher and statistically significant in the patient
group. These findings indicate that androgen deficiency
leads to anemia due to mechanisms such as lack of stim-
ulation in erythroid series, erythropoietin deficiency and
inability to use iron. The platelet count in the patient group
was higher and statistically significant than the control
group. This finding indicates that increase in thrombocyte
count secondary to anemia.

Red blood cell distribution width (RDW) is a measure of the
variation of erythrocyte size. RDW increases when there is
a size difference (anisocytosis). RDW increases in iron defi-
ciency anemia.® In androgen deficiency, the use of iron is

Table 1. Patient group hormonal profile

Mean£SD (min-max)
0.36+0.25 (0.1-1.96)
0.64+0.44 (0.1-1.81)
0.36+0.32 (0.2-1.91)

LH (1.7-8.6)mIU/ml
FSH (1.5-12.4) mIU/ml
Testosteron (2.18-9.05) ng/ml

Table 2. Erythrocyte indices and platelet

Patient group Control group P
Hb 14.53+£1.38 15.70+0.99 <0.01
Htc 42.65+3.79 43.97+2.74 <0.05
MCV 81.90+3.87 84.97+4.87 <0.01
RDW 13.53+1.76 10.97+0.78 <0.001
Platelet 254404.22+41854.55 222185.71£51714.38 <0.01
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adversely affected and RDW increases. In our study, RDW
was higher in our patient group due to androgen deficiency.

Testosterone is the main androgen in men. Testosterone di-
rectly stimulates bone marrow with dehydrotestosterone
form, suppresses hepcidin, accelerates iron turnover,
changes erythropoietin setpoint.”'!

Paustian et al.'? found that significantimprovement in ery-
thropoiesis in studies of androgen use in fanconi anemia.

Roy et al."® found that testosterone treatment significantly
increased hemoglobin levels compared to placebo in pa-
tients with unexplained anemia in older men.

Hicks et al™ found that ,in a study involving more than
thirty thousand patients, anemia in patients with prostate
cancer with androgen deprivation 3 times more frequently
than patients who did not receive this treatment. After dis-
continuation of this treatment, the anemia was reversed.
This study clearly describes the relationship between an-
drogen deficiency and anemia.

Retrospective analysis and the limited number of patients
are the limitations of the study.

Conclusion

In conclusion, erythrocyte indices may predict anemia in
patients with naive idiopathic hypogonadotropic hypog-
onadism. In men with reproductive period, androgen de-
ficiency should be considered in the differential diagnosis
in anemia etiology. Recovery is expected after androgen
replacement.
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