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ABSTRACT:

Hematopoietic Stem Cell Transplantation (HSCT) has been widely used fore decades as the most effec-
tive treatment of several malignant and non-malignant hematological diseases. Among many complica-
tions with occurrence after HSCT procedure, reproductive issues are often neglected although these can
adversely affect the patient quality of life. The most common gynecological complications after HSCT
include: ovarian insufficiency, increased risk of cervical atypia and carcinoma, thrombocytopenia-associ-
ated menorrhagia, genital involvement of graft versus host disease, osteoporosis, fertility and pregnancy
issues etc. Due to their relevance to the patients and constant growing of life expectance of women after
HSCT it is of huge importance to diagnose and treat reproductive complications after the transplanta-
tion procedure by multidisciplinary approach.

KEYWORDS: Allogeneic hematopoietic cells transplantation, reproductive complications, ovarian
insufficiency

SAZETAK:
UTJECA] ALOGENE TRANSPLANTACIJE HEMATOPOETSKIH STANICA NA REPRODUKTIVNO ZDRAVL]JE 2ENA:

KRATKI OSVRT

Transplantacija krvotvornih mati¢nih stanica (engl. HSCT) $iroko se koristi desetlje¢ima kao na-
jucinkovitiji tretman nekoliko zlo¢udnih i nemalignih hematoloskih bolesti. Medu mnogim komp-
likacijama koje se javljaju nakon HSCT postupka, reproduktivna su pitanja ¢esto zanemarena, iako
ona mogu negativno utjecati na kvalitetu Zivota pacijenta. Naj¢esée ginekoloske komplikacije nakon
HSCT-a uklju¢uju: insuficijenciju jajnika, povecani rizik od atipije i karcinoma cerviksa, menoragi-
je povezane s trombocitopenijom, zahvaéenost transplantata u odnosu na domacina, osteoporozu,
plodnost i trudnodu itd. Zbog njihove vaznosti za pacijente i konstantne rast o¢ekivanog Zivota Zena
nakon HSCT-a od velike je vaznosti dijagnosticirati i lijeciti reproduktivne komplikacije nakon pos-
tupka transplantacije multidisciplinarnim pristupom.

KLIUCNE RIJECI: Alogena transplantacija krvotvornih stanica, reproduktivne komplikacije,
insuficijencija jajnika
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INTRODUCTION

Allogeneic hematopoietic cell transplantation (HCT) is a widely
used medical procedure for treatment of a different hemato-
logic diseases. Around 85% of HCT is performed for curing
malignant diseases, such as acute and chronic leukemias and
lymphomas, while the rest of the procedures is used for diverse
non-malignant states like aplastic anemia or immunodeficiency'.
Progress in this medical field regarding patient and donor selec-
tion, stem cell isolations, supportive care, prevention of different
complications and decreased-toxicity of preparative procedures
resulted in expansions of the indications for HCT and num-
ber of patients treated by this method. On the other hand, the
numbers of long-term survivors following hematopoietic stem
cell transplantation have been notably increasing in last decade.
In modern medicine it became mandatory to consider not only
the survival rate, but also the quality of life of patients after
HCT. Approximately 40% of these patients are female and the
aspect of their gynecological health could not be neglected’.
Complications of HCT vary upon of many factors such as
preparation procedures before the transplantation, age of the
patient, comorbidity, primer disease, time of transplantation
and many other clinical characteristics’. Complications of HCT
can be divided into two main groups upon the onset time: early
complications that develop in the first 100 days after the pro-
cedure and late that occur after that time. Early complications
include: hemorrhagic cystitis, veno-occlusive disease, throm-
botic microangiopathy and different respiratory complications.
Infections that could be bacterial, viral and fungal could also
involve all organs and systems and its prevention and treatment
is of major concern for survival and life quality. Graft versus
host disease (GvHD) that could develop as an early and late
complication is very serious event and among leading causes of
death along with relapse of the underlying primary disease and
infections. Late complications can involve almost every organ
disturbing later life such as cataract, arrhythmia, osteoporosis,
diabetes, dental problems etc.

Female reproductive system has been shown to be highly predis-
posed to the effect of HCT procedure. These complications have
later onset and include: premature menopause, genital type of
GvHD, cervical carcinoma, human papilloma virus reactivation,
vaginal infections and sexual dysfunctions. It is clear that alloge-
neic HCT has negative impact on fertility often causing prema-
ture ovarian insufficiency and infertility, and even complicating
possible pregnancy. All the mentioned gynecological problems
negatively impact the quality of women life after HCT which
should be considered and prevented multidisciplinary.

In this review we will discuss the impact of allogeneic HCT on
female reproductive system with special considerations on long-
term consequences.
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THE EFFECT OF ALLOGENEIC HEMATOPOIETIC CELL
TRANSPLANTATION ON OVARIAN FUNCTION

It is well known that HCT procedure and its previous prepa-
ration management effect ovarian functions at several levels.
This negative influence on ovaries impact the female well being,
health and fertility demanding gynecologic care at several stages
and collaboration between health professionals®. The most
important potential consequence of HCT procedure is ovarian
insufficiency which is characterized by loss of ovarian function
with hypergonadotropic hypogonadism, decreased uterine and
ovarian volumes and most prominent symptom of secondary
amenorrhea. Our results have also confirmed elevated levels of
follicle stimulating hormone (FSH) and luteinizing hormone
(LH) in women who underwent HCT as compared to controls’.
Opvarian insufficiency is most common complication affecting
more than 90% of patients depending on age and therapeutical
regimens®. In our study all the patients were affected probably
due to the advanced age since median age was 42 years’.

The exact mechanism of HCT impact on ovarian function has
not yet been elucidated, although pretransplant conditioning
regimen has been well appreciated. Indeed, conditioning regi-
mens that include high-dose alkylate treatments associated or
not with total body irradiation can severely damage the ovaries’.
On the other hand, reduced-intensity conditioning did not
result in significant improvement of ovarian function pointing
that other mechanism could be involved in the subject®. It has
been shown that even graft-versus-host disease could target
granulosa cells of the ovarian follicles, thereby significantly
reducing fertility and causing ovarian insufficiency’. This ex-
plains why pharmacological GVHD prophylaxis could help in
preserving fertility after HCT”. In addition, long-lasting steroid
treatment used in GvHD management can have additional
negative impact on ovarian function'.

Ovarian insufficiency is not always irreversible condition with
younger age and higher estradiol levels being positive predictors
of ovarian restoration''. Advanced age is independent risk factor,
with the age of 30 being consider as cut-off value for irrevers-
ible ovarian damage'. Underlying disease has also influence on
ovarian failure since it has been shown that acute lymphoblastic
leukemia and lymphoma increase the risk of premature meno-
pause'’. As expected allogeneic transplantation also increased
the risk of ovarian damage as compared to autoimmune trans-
plantation.

Since ovarian insufficiency is characterized by various symptoms
of estrogen depletion, such as hot flushes, mood disorders, sleep
disorders, etc, what negatively impact the quality of life it is
important to prevent, diagnose and treat this disorder.

THE EFFECT OF ALLOGENEIC HEMATOPOIETIC CELL
TRANSPLANTATION ON CERVIX

It is well known that immunocompromised women, including
those after hematopoietic stem cell transplantation, have an
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increased risk of cervical cancer'?. Since this mainly squamous
carcinoma develops in stepwise pattern, it is reasonable that
different grade squamous intraepithelial lesions also occur with
higher prevalence after HCT procedure'. We have shown that
less than 4% of patients after HCT have normal results of cervi-
cal Papanicolaou smear as compared to 76% in general popula-
tion’. Similar results have been published by Negri and cowork-
ers who extended the surveillance of patients and have shown
the regression of the changes in many cases'. The addition of
busulfan in chemotherapeutic regimens increased the number
of abnormal cervical smears'®. As expected, allogeneic HCT in-
creases cervical abnormalities as compared to autogenic HCT™.
Moreover, younger age and previous atypia in cervical Papanico-
laou smears enhance the risk for post treatment abnormalities®.
Recent study introduced the term therapy- related atypia that
has been shown in around 11% of patients if cervical smear
test was sampled within 100 days after HCT'®. These cytolog-
ical changes mimic precancerous lesions, but cervical surgical
procedure and human papilloma virus tests were all negative.
Repeated sampling showed the regression of cytological changes
pointing that clinical informations are of crucial importance for
patient management. All abnormal tests were found in patients
treated by busulfan-containing chemotherapy, while no changes
were observed after total body irradiation or nonbusulfan-con-
taining chemotherapy'®.

The pathogenesis of different cervical abnormalities include
long-term chemotherapy, graft versus host disease and immu-
nosuppressive therapy that all result in decrease cellular and hu-
moral immunity. Although all these procedures have beneficial
roles in transplant protection, they also predispose patients to
different bacterial and viral infections, such as human papilloma
viruses that are in the basis of all cancerous cervical changes.

It is unclear weather newly found cytological abnormalities

are the results of new infections or reactivations of latent HPV
virus in the setting of immunosuppression'’. In addition, genital
GVHD and unrelated HLA-matched donor were shown to be
risk factors for developing cervical cytological abnormalities'’.
Opposite from mild cervical cytologic abnormalities, Holowaty
et al. have reported the risk of progression for moderate dyspla-
sia was 16% within 2 years and 25% within 5 years (18). The
risk for cervical carcinoma was significant within 2 years after
the abnormal Papanicolaou smear test'®. Moreover, it has been
shown that patients after HCT have double risk for occurrence
of solid tumors in a period of 10 years as compared to general
population with GVHD being an independent risk factor for
squamous cell carcinoma®.

OTHER REPRODUCTIVE ISSUES AFTER HEMATOPOIET-
IC CELL TRANSPLANTATION

It is well known that different modalities of treatment used in
procedure of HCT effectively destroy the patient’s bone marrow
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with subsequent pancytopenia which can result in severe mor-
bidity. One aspect of this condition is thrombocytopenia which
can induce thrombocytopenia-associated menorrhagia, particu-
larly in women who had experienced irregular vaginal bleeding
before the HSCT?. On the other hand, it has been shown that
there is no correlation between severe menorrhagia and a general
bleeding predisposition in other body sites*’. Although throm-
bocytopenia-associated menorrhagia can affect up to 40% of
patients undergoing HCT and can severely affect the morbidity
and life quality of those patients, there are only few publications
on the most effective treatment of this condition*' . Beside the
tranexamic acid that has been used for the treatment of menor-
rhagia of different origin, other effective treatment for throm-
bocytopenia-associated menorrhagia include gonadotropin-re-
leasing hormone analogues and depo-medroxyprogesterone
acetate”’. It is also advisable to perform initial pelvic sonogram
to diagnose gynecologic disorders that can alleviate menorrhagia
and to remove intrauterine device, since it can predispose for
pelvic infections during a period of pancytopenia®.

Chronic GVHD is a serious complication of HCT procedure
that occur in 30% to 50% of transplants from human leuko-
cyte antigens-matched siblings and 60% to 70% from matched
unrelated donors*. This condition usually develops over several
weeks and months and involving inflammation, cell-mediated
immunity, humoral immunity and fibrosis in its etiology®. The
most common affected organs are: skin, mouth, eyes, liver, and
intestines. Genital tract is involved in around 25% of patients
with mostly vulvar disease manifested as erosions and fissures.
Vulvar and vaginal scarring are less common complications that
can result in vaginal obstructions and labial fusion?. Patients
with these complications usually complain of genital pain, burn-
ing, dysuria, swelling, soreness, dryness and dyspareunia. The
most effective treatment include: local estrogen therapy, topical
steroids and immunosuppressants with surgery in most severe
cases of disturbed anatomy.

Osteoporosis is another potential complication in patients
undergoing HCT due to the several mechanism. The most com-
mon causal mechanism is the lack of estrogens associated with
ovarian insufficiency, lack of ovulation and consecutive amen-
orrhoea®. Other possible causes include different conditioning
regimens, huge cytokine re-lease at the time of transplant,
long-lasting immunosuppressive therapy and impaired intake
and metabolism of calcium and vitamin D. Since osteoporo-
sis can severely impact patient’s morbidity and mortality, it is
important to diagnose it and to start early treatment such as
lifestyle modification, calcium and vitamin D supplementation,
bisphosphonates and hormonal therapy®.

Due to the previously described ovarian insufficiency, fertility is
severely impaired after allogeneic stem cell transplantation with
estimated overall conception rate under 1% Several factors
contribute to this low conception rate. The most important
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negative factors are advanced age at the time of HCT and reg-
imens that include busulfan. Nowadays, oncologic patients are
interested in fertility preservation in general. There is a growing
number of cases with successful procreation after malignancy
including those using classical oocytes/eggs freezing procedure
or novel strategies such as ovarian tissue freezing. It is clear that
these techniques require multidisciplinary approach including
oncologists, reproductive gynecologist, surgeons, and others.

CONCLUSION

Reproductive sequels are among most common complications
after hematopoietic stem cell transplantation which negatively
affect the quality of life both in short and long time periods
after the procedure. On the other hand, these problems are

often underestimated by professionals whose concern is more in
overall survival and life-treating complications. Since due to the
medical improvement life span after HCT is constantly grow-
ing, focus should be pointed to better recognition and treatment
of different gynecological disorders enabling maximum repro-
ductive health and procreation if possible. This should be a
concern of different specialists ensuring better quality of life in
patients after HCT procedure.
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