Volume 09, Issue 02 (March-April 2026), PP 17-25 www.ijmsdr.org
ISSN: 2581-902X

\
&ﬁ\\'\} International Journal of Medical Science and Dental Research

N/

e

Reproductive hormones and semen quality among
fertile adults with and without periodontitis: A cross-
sectional study

Dr. Rim M. Ghanem!, Dr. Mazen A. GhanemZ, Dr. Manal A. Safan3, Dr.
Ahmed A. Ali4, Dr. Ahmed M. Ghanem?, Dr. Dalia M. Ghalwash®¢

-Demonstrator, Department of Oral Medicine and Periodontology, Faculty of Dentistry, The British University
in Egypt (BUE), Cairo, Egypt.

>Professor, Department of Surgery, College of Medicine, Al-Ayen Iraqi University, An Nasiriyah, Irag;
Department of Urology, Menoufia University, Shebin EI-Kom, Egypt.

3 Professor, Department of Medical Biochemistry and Molecular Biology, Menoufia University, Shebin EI-Kom,
Egypt.

+Assistant Lecturer, Department of Surgery, College of Medicine, Al-Ayen Iraqi University, An Nasiriyah, Iraq.
> Medical Intern, Kasr Al-Ainy Faculty of Medicine, Cairo University, Cairo, Egypt.

% Professor, Department of Oral Medicine and Periodontology, Faculty of Dentistry, The British University in
Egypt (BUE), Cairo, Egypt.

ABSTRACT: Aim: This study aimed to investigate the relationship between reproductive hormone levels and
semen parameters in relation to periodontal disease in fertile men.

Methods: Data from 95 fertile participants over 30 years old, whose partners were currently pregnant, who had
periodontitis on periodontal examination, and who had detailed available reproductive hormone levels and
semen quality, were included in our analysis. Correlations between the presence and absence of periodontitis
and levels of both reproductive hormones (total testosterone (T), FSH, and inhibin-B) and semen quality in
fertile men were determined and analysed.

Results: Fertile men with periodontitis had significantly lower sperm concentration and normal sperm
morphology than men without periodontitis (p=0.013; 0.006, respectively). FSH levels were slightly higher,
while inhibin-B levels were slightly lower in fertile men with periodontitis, without a significant difference.
Interestingly, T levels were also significantly lower in fertile men with periodontitis than in those without
periodontitis. Despite these differences, there was no difference between the groups in relation to the time to
achieve pregnancy or the nature of pregnancy.
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Conclusions: We conclude that even in fertile men, periodontitis is associated with some degree of testicular
hypofunction. These findings are consistent with the existence of an association of periodontitis with
reproductive hormone levels, especially T, and semen parameters in fertile men.
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I. INTRODUCTION

Although periodontitis is a widely accepted identifiable male factor in infertile couples, the benefit of
periodontitis treatment in improving pregnancy and live birth rates remains uncertain [1-3]. While it is
acknowledged that periodontitis can be present in fertile men, the majority of studies describing semen
parameters and reproductive hormone profiles in men with periodontitis have been in men referred for fertility
evaluation [4-7].

Moreover, several published reports confirmed the positive impact of periodontitis on the serum levels
of male sex hormones (total testosterone (T), SHBG, free T concentrations, DHEAS, and the free androgen
index) and seminal parameters [8-11].

However, to the best of our knowledge, no clinical studies in periodontitis men of known fertility have
been done, and most were done only in infertile men. The purpose of this study is to examine the association
between periodontitis and the outcome of fertility, in terms of semen parameters and reproductive hormonal
values, in fertile patients.

II. PATIENTS AND METHODS
2.1. Study design

The medical and dental records of patients referred for a dental examination before the initiation of
periodontitis therapy served as the basis for this retrospective cohort analysis. Both the Andrology Department
at Menoufia University Hospital in Egypt and the Oral Medicine and Periodontology Department at the British
Hospital in Cairo, Egypt, conducted follow-up studies.

2.2. Sample size

The formula n=2(Za + Zb)2 [s]2/d2 was used to determine the sample size. Taking into account the
mean and standard deviation from the literature, Zb has a value of 0.82 and Za is the z variate of alpha error, or a
constant with a value of 1.96. It was calculated that 38 people per group were required to reach 95% statistical
power of the study based on these data and an alpha of 0.05.

2.3. Study participants

Four hundred and twenty-two (422) men enrolled and were retrospectively analysed in the study.
Women pregnant with unassisted pregnancies attending prenatal clinics were prospectively recruited between
March 2019 and June 2025. For this analysis we excluded 121 men (30%) who declined a physical exam; 301
(71%) fertile men were eligible for the study, but 85 (28%) men who reported a prior history of treated
periodontitis and 26 (9%) men who declined to give a hormonal and semen sample, giving a total of 188 men in
the final analysis cohort (Figure 1). From this fertile cohort group, ninety-five (95) patients were diagnosed and
underwent periodontal treatment for periodontitis. Meanwhile, the remaining ninety-three (93) fertile males
without periodontal disease were included as controls. The control group had the same exclusion criteria as the
case group.

2.4. Fertility assessment

The participants were surveyed using an anonymous questionnaire that included general information
concerning fertility assessment (primary or secondary infertility) and a history of semen collection for assisted
reproductive technology (ART). Infertility is defined as the inability to conceive after 1 year of regular,
unprotected intercourse [14].

Data on spontaneous pregnancies, history of ectopic pregnancies, and abortion were collected.
Participating couples completed questionnaires that asked about their demographics, lifestyle and habits,
medical and reproductive histories, and employment history. Detailed information was obtained characterising
the couple's fertility attempts for each month beginning with the last menstrual period (LMP) month of the study
pregnancy and extending back for the previous twelve months before the LMP month.
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A thorough clinical examination and a clinical periodontal examination were performed on each male
partner. Every patient also had an andrological examination. Men were inspected while standing to determine
whether they had a clinical varicocele or not. The testis was examined using scrotal Doppler ultrasonography. At
the time of the dental examination, the dentist had no knowledge of the patient's andrological condition. For a
period of 12 months, the couples were followed up with visits at 3-month intervals.

2.5. Clinical dental and periodontal examination
We recorded the existence of fillings, cavities, radices, and missing teeth. There were no X-rays taken.
With the exception of the third molars, all individuals underwent full-mouth periodontal probing and charting
using a manual periodontal probe (Hu-Friedy PCP2TM) and a plane mirror. When it was not possible to
measure the probing depth (PD), the wisdom teeth and those radices were eliminated from periodontal charting
[7]. The American Academy of Periodontology (AAP)/Centers for Disease Control (CDC) case definitions for
periodontitis surveillance served as the basis for the diagnosis [13].

2.6. Inclusion criteria
Fertile patients (aged 31-46) with complaints of periodontal diseases were initially enrolled in the
study. At least 16 natural teeth were required, and patients with periodontal disease were recruited as samples.
Patients who had received systemic antibiotics, steroids, or nonsteroidal anti-inflammatory drugs within 30 days
of study enrolment, as well as those who had received periodontal therapy within the preceding 3 months, were
excluded before being included in the study. Additionally, people who would require antibiotic coverage for
periodontal exams were not included in the enrollment.

2.7. Exclusion criteria

Varicocele, other urogenital conditions (undescended testes, testicular microlithiasis, hypogonadism,
genital infection), erectile dysfunction drugs, genetic disorders, chronic infectious diseases, exposure to
gonadotoxins, smoking, sperm antibodies, vascular diseases, obesity, endocrinological (e.g., diabetes), and
internal diseases were excluded before including fertile patients. Additionally excluded were patients with
azoospermia and sperm concentrations <1x10%mL. Patients who refused physical examination and other testing
were also excluded. To rule out alternative causes of infertility, such as ovulatory issues or tubal obstruction, the
female's partners were also examined. The decision was made to rule out an ART pregnancy.

2.8. Laboratory analysis

Analysis of the semen was done using WHO guidelines (2010) [14]. The percentage of motile sperm,
the percentage of abnormal forms, and the sperm concentration (million/mL) were assessed. Before treating
periodontitis, semen parameters were evaluated. Morphology was evaluated using the WHO's 1999 strict criteria
[15].

The electrochemiluminescence immunoassay (ECLIA) method (Elecys 1010, Boehringer Mannheim,
Germany) was used to assess serum total testosterone (T) [16,17]. The Immulite automated analyser (Immulite,
Diagnostic Products Corporation, Los Angeles, CA) was used to measure serum FSH. The enzyme
immunoassay approach previously published by Lambert-Messerlian et al. [18] and Groome et al. [17] was used
to measure serum inhibin-B. At the baseline examination, the levels of serum inhibin B, FSH, and total T were
assessed in the control and periodontitis groups.

III. STATISTICAL ANALYSIS
To analyse the data, IBM SPSS version 24.0 (Armonk, NY) was utilized. The Kolmogorov-Smirnov
test was used to determine whether continuous variables had a normal distribution. Data were presented as
medians (interquartile range [IQR]) or means (with standard deviation [SD]) based on the distribution state.
When the data were normally distributed, the student's t-test was used to compare differences in the intergroup
means. The non-parametric Mann-Whitney U test was employed to compare intergroup median values for
parameters having an abnormal distribution. Categorical variables with groups were analysed using the chi-
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squared test. We used the methodology described by Chawre et al. [19] to categorise each man's semen analysis
as either "Oligoasthenoteratozoospermia (OAT)" (sperm concentration <15 million sperm/mL, total motility
<42%., and normal morphology (strict) <4%), "Normozoospermia" (sperm concentration >15 million sperm/mL
and total motility >40%, and normal morphology (strict) >4%), or "intermediate" (either one or two parameters:
sperm concentration <15 million/mL and/or motility <32% and/or morphology (strict) <4%) [19]. P-values less
than 0.05 were considered significant

IV. RESULTS
4.1. General characteristics

The demographic data of fertile participants are summarised in Table 1. The median [interquartile
range; IQR] age in the fertile men with and without periodontitis was 35.56 (34.25-38.23) years vs. 35.33
(34.12-36.33) years, respectively. Twenty-three (24.2%) and 72 (75.8%) patients had moderate and severe
periodontitis, respectively. In addition, 77 (81.1%) were classified as having localised periodontitis, and 18
(18.9%) had generalised periodontitis. The median postoperative follow-up period was 33.67 (29.78-35.78)
months (Table 1).

There was no difference in BMI and testicular volume in fertile men with or without periodontitis. 86
(45.3%) of the 188 men had partners who were currently pregnant at the time of the study. There was no
difference between men with and without periodontitis in the time to conceive the pregnancy, the median time
of pregnancy, or the nature of the pregnancy (p=0.228, p=0.415, and p=0.127, respectively).

4.2. Semen analysis characteristics

Semen analysis with and without periodontitis showed a significant decrease in sperm concentration
(p=0.013). In addition, a significant decrease in the normal sperm morphology was observed between fertile
men with and without periodontitis (p=0.006). However, progressive motility did not show any significant
difference in fertile men with periodontitis compared to men without (p= 0.955). In general, when we
categorised semen parameters, fertile men with periodontitis were more likely to have a significantly lower
overall semen quality than men without periodontitis (p=0.001). Overall, abnormal semen parameters were
detected in 71 (74.8%) of periodontitis patients. At the same time, 81.7% of men without periodontitis were
more likely to have a sperm concentration >15 million/mL. However, the semen parameter has no significant
correlation to fertility assessment (time to conceive and nature of pregnancy) (p > 0.5) (Table 2).

4.3. Sex hormone levels

Table 2 shows the comparison of hormone levels between the fertile male participants with and without
periodontitis. Total testosterone (T) was significantly lower in men with periodontitis compared to men without
periodontitis (p=0.032). Median T level was lower in the periodontitis group compared to the non-periodontitis
group, 4.66 (4.32-6.34) vs. 5.31 (4.45-9.27) ng/mL, respectively. In contrast, FSH levels were slightly higher in
men with periodontitis (p=0.653), although the differences were small and median values were well within the
normal range for both groups. There was no significant difference in inhibin-B levels between the periodontitis
and the non-periodontitis groups (p=0.150). Periodontitis was more prevalent in men presenting with low total T
(57.9%, compared to 42.21% in the reference group). Even 87.3% of low total T was associated with increased
severity of periodontitis (p=0.002). No significant changes in inhibin-B levels were observed in the periodontitis
group compared to normal fertile participants (215.34 (196.85-219.34) vs. 216.65 (207.25-220.67) pg/mL-!,
P=0.150). However, the hormonal parameter has no significant correlation to fertility assessment (time to
conceive and nature of pregnancy) (p > 0.5) (Table 2).

V. FIGURES AND TABLES
Table 1: Patient’s demographic and clinical data

Periodontitis group Non-periodontitis P
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Number of patients 95 93

Age at presentation, yrs* 35.56 (34.25-38.23) 35.33(34.12-36.33) 0.884
Follow-up, months 33.67 (29.78-35.78)
BMI (Kg/m?) 24.20 (23.40-25.40) 23.90 (23.3-24.70) 0.751
Time to conceive (or Pregnancy) (months) | 6.2 (4.09-11.23) 6.1 (5.09-8.23) 0.228
Median length of pregnancy (weeks) 38.58(33.89-39.38) 37.89(37.12-38.69) 0.415
Nature of pregnancy 0.127
Normal 80 84
Abortion 10 9
Ectopic 5 2
Left testes volume (mL) 19.27(17.90-20.34) 19.12(15.89-20.17) 0.246
Right testes volume (mL) 19.46(18.70-22.11) 19.67(18.80-22.09) 0.180
Semen quality (%) 0.001
Normozoospermia 24 36
Intermediate (all others) 49 43
Oligoasthenoteratozoospermia (OAT) 22 16

Severity of periodontitis

Mild -
Moderate 23 (24.2%)
Severe 72 (75.8%)

Site of Periodontitis

Localised

77 81.1)

Generalised

18 (18.9%)

Values are presented as median (interquartile range, IQR)
P-value (Comparison between the periodontitis patient group and the non-periodontitis group)

Table 2: Changes in semen parameters and hormonal concentration of the studied fertile men with and

without periodontitis

Periodontitis patient | Non-periodontitis *P P P
group Control group value value | value
Sperm concentration | 14.25 (12.67-39.13) 22.26 (18.22-32.34) 0.013 0.393 | 0.080
(million/mL)
Progressive sperm Motility | 30 (29-39) 31 (21-42) 0.955 0.104 | 0.248
(%0)
Sperm morphology (% of | 12 (3-19) 15 (3-19) 0.006 0.570 | 0.570
normal)
FSH (mIU/mL) 4.95 (3.56-6.55) 4.34 (3.56-5.67) 0.653 0.662 | 0.706
Inhibin-B (pg/mL) 215.34 (196.85- | 216.65 (207.25-220.67) | 0.150 0.174 | 0.065
219.34)
Testosterone (ng/dL) 4.66 (4.32-6.34) 5.31 (4.45-9.27) 0.032 0.381 | 0.975

*P value (Comparison between the patient group and the control group)
“P value (Comparison between the participant groups and the nature of pregnancy)

°P value (Comparison between the participant groups and time to conceive)

Values are presented as median (interquartile range, IQR)
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Fig 1. Flow chart of study design

422 men enrolled in the study

121 excluded: not eligible
for study

v

301 fertile men
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»  of treated periodontitis and 26 men
without semen and hormonal analysis

Study cohort
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Inclusion criteria:
Participants: aged 31-46 years

No patients:

e On periodontal therapy within the

previous 3 months

o Nonsteroidal anti-inflammatory
medicines within 30 days of study

enrolment

Spontaneous pregnancy

Abnormal semen values: assessed WHO

criteria (2010)

Infertility: defined according
guidelines (1992)

to WHO

Exclusion criteria:
Participant with
e Subclinical, clinical, or recurrent varicoceles
e  Other urogenital diseases
e  Sexual intercourse problems

e History of pelvic surgery, malignancy,
endocrinological or internal diseases

e Any medications taken prior to the semen
analysis

e  Assisted artificial pregnancy (ART)

e Severe oligoathenoazoospermia (OAT)

VI- DISCUSSION
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Periodontitis is a pathological condition present in over 50% of adult males aged 30 or older and in
>30% of idiopathic infertile men [3,7]. Many studies have suggested a relationship between common oral
diseases such as periodontitis and male reproductive health conditions, including testosterone levels and male
infertility [2,4,9]. However, data on the relationship between periodontitis and reproductive hormones and the
outcome of pregnancy, particularly in fertile men with periodontitis, have not been investigated, according to the
literature that has been indexed. In contrast to previous research conducted in the infertile group, this study
aimed to demonstrate the utilisation of total testosterone, FSH, inhibin-B levels, and semen quality as analytical
tools in the assessment of periodontitis effect in fertile groups.

In the present study, we compared semen and hormone parameters in relation to the presence or
absence of periodontitis in 188 fertile men participating in the study. Both sperm count and normal morphology
were significantly lower in men with periodontitis, and men with periodontitis were more likely to have overall
poorer semen quality using an integrated measure, although the clinical importance of this is unclear. Most men
with periodontitis had semen parameters within the range seen in fertile men, and there was no difference in
time to conceive pregnancy or in the history of previous pregnancy in men with or without periodontitis.
Overall, they found a significant difference in the normal cell morphology between men with and without
periodontitis. 81.7% of men without periodontitis were more likely to have a sperm concentration > 15
million/mL.

Regarding sex hormone levels, the relationship between reproductive hormone levels in men and
periodontitis has shown inconsistent findings. Controversies still exist on the impact of periodontitis on male
sexual health. Some studies find no difference in T levels or differences in selected subgroups, but not all men
with periodontitis, while other studies report lower levels of T in men with periodontitis. ®%!120 In this current
study, fertile men with periodontitis had a significantly lower testosterone level. Our findings suggest some
degree of primary testicular hypofunction, at least for spermatogenesis, in men with periodontitis. In contrast,
other studies found no obvious connections between sex hormones with the progression of periodontitis. [8,21].

In that study, fertile men with periodontitis had non-significantly higher FSH levels, although their
mean testosterone levels were lower than those of men without periodontitis. We also observed non-significantly
lower changes in serum inhibin-B in periodontitis, suggesting a decrease in Sertoli cell function and
spermatogenesis as a result of the inflammatory reaction of the periodontitis. ?>23] Moreover, the concomitant
increase in FSH further supports this observation and indicates restoration of the negative feedback mechanism.

Moreover, we did not find evidence that the presence of periodontitis was associated with any difficulty
conceiving in our cohort. The percentage of couples with a previous pregnancy and the time to conceive were
not different between fertile men with and without periodontitis. Interestingly, this study in fertile men has failed
to find evidence of impaired pregnancy outcome in men with periodontitis.

However, this study had some inevitable limitations. It is important to note that the results of the
included studies may have been skewed by a number of factors, and these conclusions should be regarded
cautiously. Although immunoassays are regarded as a reliable technique for measuring testosterone levels, many
epidemiological studies view the lack of uniformity in steroid hormone assays as a significant restriction and
shortcoming [20,21,24,25,28]. Age, genetics, hormone-related medications, TSH, free T4, socioeconomic
variables, alcohol, tobacco, and comorbidities, including obesity and diabetes, are some of the factors that may
affect testosterone levels [26,27]. In fact, before any conclusions can be made, more carefully planned
epidemiological studies are required, including those that include bone turnover markers and biomarkers of
inflammation (such as fibrinogen, white blood cell count, and high-sensitivity C-reactive protein) that may
affect the immune-inflammatory response [20]. The study's cross-sectional design restricted the findings on
gonadal hormone levels and periodontitis to potential correlations rather than causes [29].

VI. CONCLUSIONS
In conclusion, this is the first prospective, population-based study assessing the relationships between
male reproductive hormone levels and semen characteristics and fertility outcomes, particularly pregnancy
outcomes, in men who are fertile but have periodontitis. In individuals with fertile periodontitis, we did not find
any evidence linking poor pregnancy outcomes to serum hormone concentrations or semen quality. However,
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more cohort longitudinal research and carefully planned randomised controlled trials are required, because the
connection between reproductive hormone levels, semen quality, and periodontitis is still up for debate.
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