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Avrticle history: Aim: To explore the possibility of risk factor between latent genital tuberculosis with association of low
Received: 16 December, 2019 secretion anti-mullerian hormone(AMH) and low level of Vitamin D for infertility.
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Keywords: Result: From January 2017 to January 2019, total 150 Subjects (n= 75 TB-PCR positive and n=75 TB-PCR
Latent genital tuberculosis negative cases as control) were included in this study on the basis of inclusion and exclusion criteria. We
anti-mullerian hormone have found that mean value of AMH and Vitamin D were higher in PCR negative group than positive group.
polymerase chain reaction Various level of AMH and Vitamin D concentration for PCR positive and negative cases were statistically
in vitro fertilization significant (p-value < 0.01).

cholecalciferol Conclusion: Our finding is that vitamin D deficiency is highly prevalent not only in active tuberculosis but
to 25 hydroxyvitamin D also in latent genital tuberculosis subjects and serum Vitamin D level may help in treatment of latent genital
1,25-dihydroxyvitamin D tuberculosis. Elevated level of Vitamin D in serum may rule out latent tuberculosis.
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Introduction determines the immune response generated by the host, leading to either

active or asymptomatic, latent infection persisting for several years [2].
Standing on 2™ decade of twenty 1%century, infertility has been Till date, some studies have focused a link between tuberculosis and
considered as a social stigma especially developing countries like India vitamin D and deficiency of vitamin D also increased the risk of
which is also a serious contributory factor in mental stress of an infertile tuberculosis infection and due to deficiency of Vitamin D may possibly
couple, mainly affected woman and became clinical modalities with high increase the rate of susceptibility for developing the tuberculosis [3-6].
incidence in nature. Currently, all over world mainly in developing Actually, hypovitaminosis D has been more common in low income
country, latent genital tuberculosis become endemic in reproductive age group in developing country. During direct exposure to sunlight,
span of women [1]. Due to the silent nature of this disease and due to the vitamin D is mainly synthesized in skin [6, 7]. Parental Vitamin D
non-availability of reliable confirmatory diagnostic procedures, it produced endogenously under the influence of UV light which is called

remains undetected for a long time. The virulence of tubercle bacilli
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as 7-dehydrocholesterol in skin or cholecalciferol, also known as
Vitamin D3 [8].

Vitamin D is metabolized first to 25 hydroxyvitamin D (250HD), then
to the hormonal form 1,25-dihydroxyvitamin D (1,25(0OH).D) which is
the bioactive form of Vitamin D. Vitamin D may prevent the infection
of mycobacterium through the attachment of bioactive Vitamin D to the
Vitamin D receptor which regulates the expression of gene [9].
Conversion of Vitamin D inactive form to bioactive form, which help to
enhance the expression of antimicrobial peptide that is called
cathelicidin. Vitamin D has been considered as an immune-modulatory
effector because it has been proved that it may play the crucial role in
inducing antimycobacterial activity which is accomplished by inhibiting
the growth of Mycobacterium tuberculosis and up-regulating protective
innate host responses [10, 11]. Low level of serum Vitamin D is
correlated to latent genital tuberculosis. On the other hand, during
ovarian reserve test (ORT), low anti-mullarian hormone (AMH) level
was observed in latent genital tuberculosis affected women who have
low serum vitamin D level also. Mycobacterium tuberculosis may have
toxic effects on ovarian reserve, which would explain the poor results
observed during the intrauterine insemination or IVF cycle, leading to
infertility [12].

Diminished or low level of Vitamin D is a common presentation in
women in developing country. In many situations low serum Vitamin D
level is detected even in younger patients affected by latent genital
tuberculosis. Interest has been created to find out whether low serum
Vitamin D level enhances the risk of latent genital tuberculosis and low
AMH secretion. The study is aimed at estimating serum Vitamin D level
may be one indicator in latent genital tuberculosis affected women.
Whether low Vitamin D level enhances the latent genital tubercular
infection which reduces ovarian reserve or ovarian AMH secretion is the
point of interest or to explore whether serum vitamin D is
correspondingly associated with latent genital tuberculosis and low
AMH secretion.

Material and Methods

This prospective observational study was done in the reproductive
medicine unit of Calcutta Fertility Mission, Kolkata, India from January
2017 to January 2019. Subjects, who were recruited for IVF programme,
prescribed for biochemical hormone investigation like anti-mullerian
hormone (AMH), follicle stimulating hormone (FSH), luteinizing
hormone (LS), prolactine (PRL), testosterone (ST), 25-OH vitamin D
(VITD3) and estradiol (E2) assay along with tubercular DNA test. Total
150 Subjects (n= 75 cases and n=75 control) were included in this study
between age group 25-40years on the basis of inclusion and exclusion
criteria.

| Selection Criteria

Both experimental subjects and control were selected based on the
following same criteria: subjects with reproductive age group (20 to
40years), primary or secondary infertility above 2 years from the
planning , normal menstrual cycle length was 26-34 days and tubercular
DNA PCR positive and negative subjects. Subjects with following
criteria were excluded from study both as experimental and controls:
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subjects with polycystic ovaries or polycystic ovarian syndrome,
endometriosis, any vaginal infection like Chlamydia, gonorrhea
,suffered from pulmonary tuberculosis or extra pulmonary tuberculosis
other than genital organ, history of previous ATD treatment and having
any genetic disorder.

11 Ethical Approval

A specific written consent format was designed according to ethical
guidelines of Helsinki declaration 1975 and received the ethical
clearance from Institutional Ethical Committee of Calcutta Fertility
Mission, Kolkata, India and informed consent form was obtained from
the each subject prior to sample collection

111 DNA-PCR Study

Using IUI cannula by the specialist via cervical os, menstrual blood on
the 2™ of cycle and in between 21 to 23" day for endometrium tissue of
her natural cycle were collected, who were recruited for this study. After
collecting the menstrual blood and endometrium tissue, the contents
were transferred to lysis buffer and freezed in -20°c for extraction to
DNA. RNA kit was very expensive so we could not extract the RNA
from sample. DNA was extracted by QlAamp DNA Mini Kit (Qiagen,
Hilden, Germany) from the menstrual blood as well as endometrium
tissue and eluted by 150 microliter of elution buffer, was stored at -20°c
for PCR. A multiplex PCR was carried out by three sets of primer to
identify the tuberculosis genome. Details of three sets of primer and
condition of Multiplex PCR was described in elsewhere [13].

IV Vitamin D3 and AMH

Serum was separated by centrifugation from fasting morning sample of
5 ml of whole venous blood in the time of pre IVF biochemical
investigation tests by venipuncture from all those subjects and preserved
in -20° for vitamin D3 and AMH assay. Vitamin D was estimated by
Calbiotech 25-OH vitamin D total test system ELISA kit (Calbiotech,
Cordell ct, California) and quantities determination of Vitamin D
concentration in subjects serum were measured by chemiluminescence
immunoassay (CLIA) (Tosoh, Lake-forest, California, USA).In this
technique 25 ul of serum sample, vitamin D calibrators poured into
assigned well for measurement of Vitamin D3 level. Estimation was
done as per manufacture’s instruction. According to our reference
interval, concentration of Vitamin D3 was <10ng/ml -Deficiency, 10-
30ng/ml  -Insufficiency, 30-100ng/ml -Sufficiency, >100ng/ml -
Intoxication. AMH level was estimated by AMH Gen || Enzyme Linked
Immuno Sorbent Assay (ELISA) from Beckman Coulter Inc. USA. In
this technique 25 ul of serum sample, AMH calibrators, were poured into
assigned well for measurement the concentration of AMH followed by
the manufacturer’s instructions. According to our reference interval,
concentration of AMH was 0-0.29ng/ml -very low AMH, 0.30-
2.19ng/ml- low AMH, 2.20-3.99ng/ml -satisfactory AMH, 4-6.80ng/ml
-optimal.

Results and Analysis

Out of 150 cases, 75cases were tubercular PCR positive (two
consecutive cycles) and 75 cases were tubercular PCR (two consecutive
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cycles) negative. AMH and Vitamin D level is tabulated against PCR

Table 2: Test for association between levels of Vitamin D, AMH and

positive and negative group and diagrammed by bar chart in (Figure 1). PCR
From this bar chart we have found that mean value of AMH and Vitamin PCR P-
D were higher in PCR negative group than positive group. From (Figure Negative | Positive | value
2), frequency of Vitamin D and AMH were histogramatically described. Vitamin D | VERY SEVERE 0 3 0.000
The mean value and Interquartile Range Formula (IQR) of AMH and VITD
Vitamin D concentration in case of PCR positive and negative group DEFFICIENCY
were presented in (Table 1). From (Table 2), number of positive and SEVERE VIT D 1 20
negative PCR cases is calculated from lower level to upper level of AMH DEFEICIENCY
and Vitamin D according to concentration. From (Table 3), we got a VITD 9 44
significance relation in median value and Interquartile Range of PCR DEFFICIENCY
positive and negative group versus various level of AMH and Vitamin SUB OPTIMAL 32 6
D concentration. This suggests that various level of AMH and Vitamin VITMIN D
D concentration for PCR positive and negative cases were statistically PROVISION
significant (p-value < 0.01). OPTIMAL 21 2
VITAMIN D
Table 1: Test for difference in Vitamin D and AMH level against PCR LEVEL
Vitamin D P- AMH level P- UPPER VIT D 12 0
PCR Median | IQR value =0 edian IQR value LEVEL
AMH VERY LOW 0 11 0.000
Negative | 26.76 23.25 | 0.000 | 3.61 3.44 | 0.000 level AMH
Positive | 13.69 | 8.00 1.04 1.36 LOW AMH 19 52
SATISFACTORY 26 10
AMH
OPTIMAL AMH 30 2
Table 3: Test for difference in levels of Vitamin D, AMH level against PCR
PCR P-value
Negative Positive
Median IQR Median IQR
Vitamin D VERY SEVERE VIT D DEFFICIENCY 3.59 1.25 0.000
SEVERE VIT D DEFFICIENCY 7.25 - 7.15 3.40
VIT D DEFFICIENCY 18.19 2.88 14.97 4.38
SUB OPTIMAL VITMIN D PROVISION 22.32 4.22 24,53 2.27
OPTIMAL VITAMIN D LEVEL 38.72 9.09 48.11 -
UPPER VIT D LEVEL 58.13 14.04 - -
AMH level VERY LOW AMH - - 0.13 0.18 0.000
LOW AMH 1.63 0.71 1.03 0.93
SATISFACTORY AMH 2.97 1.00 2.64 0.55
OPTIMAL AMH 6.14 214 6.84 -
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Figure 1: Bar chart of AMH and Vitamin D level against PCR
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Figure 2: Histogram of AMH level and Vitamin D level

| Statistical Analysis

The bar chart shows much higher mean level of Vitamin D and AMH
level with PCR negative cases than PCR positive cases (Figure 1). The
histograms of AMH level and Vitamin D level show a positively skewed
distribution for both the levels. Table 1 provides result of median test for
difference in median of Vitamin D and AMH level for two levels of PCR.
This suggests that significant differences in medians of AMH level and
Vitamin D level exist for two levels of PCR (p-value < 0.01). There
exists significant association between different levels of Vitamin D and
PCR. Similarly, a significant association exists between different levels
of AMH level and PCR.

Discussion

Vitamin D, AMH and female genital tuberculosis are closely related with
infertility and still a contentious issue in developing country. In our
study, we have found insufficient AMH and latent genital tuberculosis
especially in female are interrelated to low amount of Vitamin D level,
associated to increase risk of infertility. This finding suggests that
vitamin D play a major role in up-regulation of latent genital
tuberculosis in female, as a result low AMH level due to ovarian
dysfunction [14]. Probable association between pulmonary tuberculosis
and vitamin D has been reported from many countries [15]. Attempts
have been madel1* time, to establish, the existence of association among
latent genital tuberculosis, AMH, Vitamin D as well as infertility and
accordingly was characterized in this study. Our observation that AMH
is significantly lower in female latent genital tuberculosis cases, which
is probably not surprising, assuming the same relationship between
Vitamin D and female latent genital tuberculosis. However, in this study
we found that both AMH level and incidence of female latent genital
tuberculosis were reduced due to Vitamin D, suggest that vitamin D may
have prognostic value for the assessment of latent genital tuberculosis.

We also found that AMH and Vitamin D were lower in female latent
genital tuberculosis cases than in controls. Low Vitamin D levels can be
implicated in latent genital tuberculosis and that could be due to
nutritional factors, however this is unlikely to be a single factor. Vitamin
D is a fat-soluble vitamin and exists in two mail forms as cholecalciferol
(Vitamin D3) which is synthesized by skin from 7-dehydrocholesterol in
response to sun light exposure and Ergocalciferol (Vitamin D2) present
in dietary sources. Both cholecalciferol and Erfocalciferol are converted
to 25(0H) vitamin D in liver. Therefore, due to reduced exposure to
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sunlight or lack of proper nutrition, resultant vitamin D deficiency is
strongly related with progression of latent genital tuberculosis.
Alteration in the expression of antimicrobial peptide linkage also lead to
the persistence of latent genital tuberculosis [16].

Conclusion

Association between Mycobacterium tuberculosis and Vitamin D
deficiency is long established when its ill effect comes from the
pulmonary tuberculosis or other forms of active tuberculosis. Our
finding is that vitamin D deficiency is highly prevalent not only in active
tuberculosis but also in latent female genital tuberculosis, resultant low
AMH secretion, leading to infertility. Regular sun exposure and Vitamin
D rich diet are essential to fight against latent genital tuberculosis. Thus,
serum Vitamin D level may play an important role in treatment of latent
genital tuberculosis and it can be used as a risk factor or clinical indicator
for latent genital tuberculosis.

Limitation

In future large scale, well designed studies are needed to verify these
results.
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Key Message

Low level of AMH indicates poor ovulatory response to stimulation is

observed in women undergoing IVF programme who has latent
tuberculosis in genital tract and low level of Vitamin D in serum.
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