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 Introduction 

 Women with dyskeratosis congenita and telomere biology disorders (DC/TBDs) 

 may benefit from a focus on their gynecologic and reproductive health. In this 

 chapter, we review considerations about routine gynecologic surveillance, special 

 concerns around HCT, gynecologic conditions, fertility, prenatal diagnosis, and 

 pregnancy and obstetric complications. A woman with DC/TBD would benefit from 

 including a gynecologist within her clinical care team to assess her gynecologic 

 and reproductive health. 
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 Overview 

 A recent publication by Giri et al reporting on the gynecologic issues, fertility and 

 pregnancy outcomes in 39 females with DC/TBDs after menarche suggests that though 

 they undergo menarche and menopause at normal ages as compared to the general 

 population, these women face several key gynecologic problems [1]. 

 First, two thirds of the women present with hematologic symptoms with a significant 

 proportion of those having heavy menses that remains heavy despite using hormonal 

 contraception [1]. 

 Second, some of these women later may undergo hematopoietic cell transplantation 

 (HCT) to treat either bone marrow failure or malignancy. HCT has unique concerns for 

 gynecologic and reproductive health, and may lead to early menopause or infertility for 

 most [2]. Additionally, if a patient undergoes HCT, there is an increased risk for 

 secondary cancers caused by the treatment and an increased risk of lower genital tract 

 HPV disease, but the risk of cervical cancer does not appear to be increased, especially 

 with routine surveillance and posttransplant HPV vaccination [3, 4, 5]. 

 Third, as more women with DC/TBDs become pregnant, information is emerging about 

 their fertility and pregnancy outcomes. Similar to women with other inherited bone 

 marrow failure syndromes, they may have problems with fertility and a higher rate of 

 pregnancy complications related to low blood and platelet counts [1, 6-8]. 

 While nearly all of the women desiring childbearing became pregnant and had a liveborn 

 child, they sometimes had to use fertility assistance to become pregnant and had a 

 higher rate of recurrent pregnancy loss, signs of reduced fecundability [1]. Given the 

 recently reported observations of increased risk of recurrent miscarriage, high rates of 

 preeclampsia, and hematologic complications that can lead to increased preterm birth 

 and primary cesarean section rates, women with DC/TBDs benefit from coordinated 

 care by hematology, gynecology and maternal fetal medicine specialist [1]. 
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 Fourth, while women in the general population with telomere shortening are known to 

 have a higher risk of menopause before age 40 or premature ovarian insufficiency and 

 infertility, the recent study of women with DC/TBDs, however, shows natural menopause 

 at a median age of 49 years [1, 9]. Women generally survive into their 50s, underscoring 

 the importance of obtaining necessary screening tests and exams throughout the 

 reproductive years [10]. Though women with DC/TBDs have an increased risk of all 

 types of malignancy, the overall risk of gynecologic cancer does not appear to be 

 increased [3]. 

 Menarche 

 Women with DC/TBDs attained menarche at normal ages (median 12 years; range 9-17), 

 similar to the general population [1]. Most females begin menarche between the ages of 

 11 to 16 years, approximately three years after the thelarche, or when the breast buds 

 develop [11]. As can be seen in other bone marrow failure syndromes and chronic 

 disease, young girls may experience pubertal delay due to low body weight, chronic 

 disease, or after HCT. The body requires sufficient body mass and endocrine hormonal 

 signaling to begin menarche. Hormonal signaling can be interrupted by chronic illness 

 and medications, such as oxymetholone (a synthetic anabolic steroid) used in 

 cytopenia. If menses do not occur within 3 years after breast buds develop or by age 16, 

 evaluation by an adolescent medicine specialist or pediatric endocrinologist is 

 warranted [12]. 

 Human Papillomavirus and Cervical Cancer Screening 

 Human papillomavirus (HPV) is a sexually transmitted virus which can affect squamous 

 cells in the genital area and is associated with genital warts, lower genital tract 

 precancer, and cancer, and oropharyngeal cancer. The currently recommended vaccine 

 licensed by the U.S. Food and Drug Administration (FDA) for prevention of HPV infection 

 is Gardasil9®. The Gardasil9® vaccine prevents nine types of HPV: types 16, 18, 31, 33, 
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 45, 52, and 58 which are associated with 90% of cervical cancer, and types 6 and 11, 

 which cause 90% of genital warts [13]. The vaccine is currently FDA approved for 

 girls/women and boys/men ages 9-45 years [14]. Individuals receive a three-injection 

 series if age 15 years or older, with the subsequent shots given 2 and 6 months after the 

 first, and a two-injection series for girls and boys younger than 15 years, with the second 

 shot given 6-12 months after the first dose [15]  .  It is not known whether individuals with 

 TBDs or bone marrow failure should receive the three- rather than the two-injection 

 series, but generally those with potentially impaired immunity receive a three-injection 

 series. Adults ages 27 through 45 years who have not been vaccinated may decide to 

 get the HPV vaccine after speaking with their health care provider about their risk of 

 new HPV infections and the possible benefits of vaccination. Vaccination has the 

 greatest benefit if completed prior to the onset of sexual activity. 

 Abnormal Pap smears and HPV tests are managed by using established guidelines for 

 evaluation and treatment [16]. Patients with an abnormal Pap smear or positive HPV 

 test undergo a procedure called colposcopy, where a clinician, usually a gynecologist, 

 takes a closer look at the cervix and biopsies any areas that appear abnormal. At the 

 time of colposcopy, the vagina and vulva are inspected for other lesions which, if noted, 

 are routinely biopsied as well. Any woman who has biopsy findings of moderate 

 dysplasia or worse warrants treatment. Counseling regarding safe sex practices may 

 help limit exposure to sexually transmitted infections and is important given the 

 impaired immune response in many women with DC/TBDs. 

 Screening and early detection of lower genital tract squamous cell abnormalities like 

 precancer enables less invasive and successful treatment. The current 

 recommendation for women is to start yearly comprehensive gynecologic exams when 

 they become sexually active or at age 21 [16, 17]. It is reasonable to recommend that 

 women with DC/TBDs have yearly cervical cancer screening especially those with any 

 immune impairment [18]. Additionally, after HCT, annual screening and HPV vaccination 

 is advised [2]. 
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 Menstrual Bleeding 

 Two thirds of the women with DC/TBDs develop hematologic symptoms with a 

 significant proportion of those having heavy menses; despite using hormonal 

 contraception, heavy menses continues in some [1]. Endometriosis is also reported in 

 women with DC/TBDs and is associated with heavy menses. As part of the evaluation 

 of excessive menstrual bleeding in any woman, a complete blood count and pregnancy 

 testing are assessed. An ultrasound may be helpful to exclude other causes of 

 excessive menstrual bleeding including ovarian cysts, or polyps or submucosal fibroids 

 that may form within the uterine cavity. 

 Mild to moderate menstrual bleeding can usually be controlled with low dose combined 

 oral contraceptives (35 mcg or less of ethinyl estradiol) rather than using high dose 

 estrogen containing pills. These higher dose pills have an increased risk of endometrial 

 atrophy or thinning of the lining of the uterus, which can lead to excessive bleeding with 

 long term use [19, 20]. Heavy menstrual bleeding in the setting of severe 

 thrombocytopenia or bone marrow failure warrants management with hormonal therapy 

 in addition to platelet support. Androgens, commonly oxymetholone or danazol, may be 

 used to treat cytopenia in DC/TBDs (see Chapter 22, Endocrine and Skeletal Disorders). 

 Patients should have thorough discussions with their care team regarding family 

 planning while on androgens. 

 Management of Gynecologic Issues During HCT 

 Approximately 10-30% of DC/TBDs patients undergo HCT for either bone marrow failure 

 or malignancy [1, 3]. Hormonal therapy eliminated symptoms in 97% of patients seen for 

 excessive menstrual bleeding during HCT performed for a variety of indications. Of 

 these women, a single oral contraceptive regimen was effective in 79% [19]. Low dose 

 contraceptives can be given in a transdermal patch, especially in women with poor oral 

 tolerance and elevated liver enzymes [2]. In cases of severe bleeding, high dose oral 
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 contraceptives containing 50 mcg or higher of ethinyl estradiol, or injectable estrogens 

 (intravenous premarin 25 mcg every 6 hours for 24 hours) can be used. These higher 

 doses are maintained until bleeding stops and then treatment is switched to a form of 

 medication that can be continued long-term, such as low dose combined oral 

 contraceptives, or leuprolide acetate [2]. 

 Another class of medications called gonadotropin releasing hormone (GnRH) agonists 

 such as leuprolide acetate, is given by intramuscular injection and has been shown to be 

 effective in suppression of menses in women scheduled for transplant [2]. Injections 

 may, however, be relatively contraindicated in some patients with severe 

 thrombocytopenia because of the risk of bruising or bleeding at the injection site. 

 Patients who experience intolerable hypoestrogenic side effects such as hot flashes or 

 vaginal dryness with leuprolide acetate may benefit from additional treatment with 

 hormone replacement such as low dose combined oral contraceptives. 

 Patients who have premature ovarian insufficiency, defined as menopause before age 

 40, that frequently arises from radiation and chemotherapy of HCT may benefit from 

 starting hormone replacement with estrogen and progestins to reach full bone density 

 and maintain sexual function. There are two options in hormone replacement: low dose 

 combined hormonal contraceptives or hormone replacement therapy (HRT), which 

 usually contains lower amounts of hormones than contraceptive preparations. If a 

 woman undergoes premature ovarian failure from HCT before age 35, she may benefit 

 from combined hormonal contraceptives containing at least 30 mcg of ethinyl estradiol 

 to ensure prevention of pregnancy and to maintain bone mass. It has been shown in the 

 general population that women with premature ovarian failure who do not use HRT have 

 increased rates of illness and death compared to women who used HRT [21]. Hormone 

 replacement may help women feel more like their peers and maintain psychological and 

 sexual health. 

 After HCT, annual cervical cancer screening is advised because of an increased risk of 

 HPV-related disease and to prevent the risk of developing genital tract squamous cell 
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 cancers [22]. Revaccination with HPV vaccine may be considered as an additional 

 strategy to decrease the risk of HPV-related neoplasia [5]. Genital graft-versus-host 

 disease may result in genital scarring in some. Given prior reports of urethral stenosis in 

 DC/TBDs, it is not clear whether the scarring is due, in part, to underlying DC/TBDs (see 

 Chapter 20, Genitourinary Complications) [23, 24]. Other secondary cancers may arise 

 as a result of treatment, because of reactivation of viruses or because the  individual  has 

 other risk factors for cancers [2, 3, 22]. 

 Fertility and Pregnancy Complications 

 Recent reports on women with DC/TBDs have expanded the understanding of fertility in 

 this population. Though a small cross-sectional study showed low Anti-Mullerian 

 hormone (AMH) levels in women with DC/TBDs indicative of low ovarian reserve [25], a 

 more recent longitudinal report demonstrates that 25 of 26 women with DC/TBDs who 

 were trying to conceive delivered a live baby illustrating that these women are fertile but 

 experience reduced fecundability [1]. Most of these women in this study who gave birth 

 had a variant in an AD inherited gene other than  TINF2  . Thirteen  others in this cohort of 

 39 women with DC/TBDs had mutations in genes that were either not inherited (  de 

 novo  ), AR inheritance, or unknown gene and were less  likely to give birth. These women 

 were more likely to have disease-related morbidity that took precedence over family 

 building or were of younger age. 

 Women with DC/TBDs appear to be at increased risk of pregnancy complications such 

 as recurrent miscarriage, preeclampsia, preterm delivery, increased cesarean delivery 

 rates, maternal transfusion because of low platelet counts, and an increase in 

 postpartum hemorrhage [1]. Because of the increased risks of preeclampsia or 

 worsening bone marrow failure during pregnancy, consultation with a maternal fetal 

 medicine specialist to closely monitor the health of the mother and baby is an important 

 aspect of prenatal care. Serial monitoring of hematologic parameters during pregnancy 

 is warranted to decrease the risk of adverse maternal or fetal outcomes. Based on this 
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 recent study, it appears that bone marrow failure that worsens during pregnancy 

 generally resolves after delivery. 

 Menopause 

 In the United States, the average age of menopause within the general population is 

 around 51 years, ranging anywhere from 40-61. Women with DC/TBDs had natural 

 menopause at median age of 49 years (range 46-52) with some undergoing surgical 

 menopause related to endometriosis, uterine prolapse or cervical precancer [1]. Women 

 with telomere shortening as part of ovarian aging appear to be at higher risk of 

 premature ovarian insufficiency [9] though this association has not been consistently 

 reported in women with DC/TBDs. Additionally, women with DC/TBDs who are taking 

 androgens during the transition to menopause may not experience any menopausal 

 signs or be aware that they have experienced menopause. 

 Options for Family-Building: Cancer Treatment and 

 Fertility 

 Any woman undergoing cancer treatments or HCT benefits from having discussions 

 with the care team about the potential effect of these treatments on fertility. In some 

 cases, fertility preservation may be possible prior to initiating cancer treatments [2, 26, 

 27], as reported in the recent study by Giri et al [1]. This process requires evaluation and 

 discussion of the choices with a reproductive endocrinologist or fertility specialist. As 

 part of shared-decision making, there are other family-building options to consider 

 including egg donation, surrogacy, and adoption that are covered in the genetic 

 counseling chapter. 

 Assisted reproductive technologies (ART), such as in vitro fertilization, to achieve oocyte 

 or embryo cryopreservation independent of HCT, may also be considered by women 
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 with DC/TBDs to enable family building. This technology allows for genetic testing in 

 the embryos. This testing, called pre-implantation genetic diagnosis (PGD), is discussed 

 elsewhere in this book (see Chapter 5, The Genetics of Dyskeratosis Congenita and 

 Telomere Biology Disorders). Importantly, ART does not ensure fertility nor will it protect 

 against miscarriage. As TBDs remain lethal diseases in many women, part of shared 

 decision-making regarding fertility preservation may include discussing posthumous 

 disposition of cryopreserved oocytes and embryos. 

 Malignancy Risk 

 Individuals  with DC/TBD are at increased risk of squamous  cell carcinoma [28]. While 

 anogenital cancers in men with DC/TBDs have been reported, to date, only one case of 

 cervical cancer was reported in women with DC [3]. 

 Breast Cancer 

 There are currently no published reports of increased risk of breast cancer in women 

 with DC/TBDs. Therefore, breast cancer surveillance can conform to the 

 recommendations for otherwise healthy women which includes mammograms and 

 breast exams annually starting at age 40 [29]. 

 Future Research 

 Although understanding of DC/TBDs has grown tremendously in the past decade, there 

 is still a need for further research to be completed. Main areas of research include 

 further characterization of how telomere biology affects the obstetrical and gynecologic 

 health of women with DC/TBDs and understanding the relationship between DC/TBDs 

 and cancer in women. Further information is also needed on the safety and 

 immunogenicity of HPV vaccination in women with DC/TBDs. 
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