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percent still reported cancer- and therapy-related symptoms (i.e., gastrointestinal problems, fatigue,
lymphedema, and neurological problems). The present analysis confirms the symptom checklist and
clinical relevance of the GCIG consensus guideline on long-term survival with gynecological cancer.
Follow-up care should be offered beyond the typical five years as specialized survivorship care with
a focus on long-term side effects, lifestyle, and prevention.

Abstract: The aim of this survey was to increase the knowledge on the characteristics and health
concerns of long-term survivors (LTS; survival > 5 years) after ovarian cancer in order to tailor
follow-up care. This international survey was initiated by the NOGGO and was made available to
members of ENGOT and GCIG. The survey is anonymous and consists of 68 questions regarding
sociodemographic, medical (cancer) history, health concerns including distress, long-term side
effects, and lifestyle. For this analysis, 1044 LTS from 14 countries were recruited. In total, 58%
were diagnosed with FIGO stage III/IV ovarian cancer and 43.4% developed recurrent disease,
while 26.0% were receiving cancer treatment at the time of filling in the survey. LTS who survived
5-10 years self-estimated their health status as being significantly worse than LTS who survived
more than 10 years (p = 0.034), whereas distress also remained high 10 years after cancer diagnosis.
Almost half of the cohort (46.1%) reported still having symptoms, which were mainly lymphedema
(37.7%), fatigue (23.9%), pain (21.6%), polyneuropathy (16.9%), gastrointestinal problems (16.6%), and
memory problems (15.5%). Almost all patients (94.2%) regularly received follow-up care. Specialized
survivorship care with a focus on long-term side effects, lifestyle, and prevention should be offered
beyond the typical five years of follow-up care.

Keywords: survivorship: long-term survivors; ovarian cancer; follow-up care; long-term side effects

1. Introduction

Among all malignant gynecological tumors, ovarian cancer has the highest mortal-
ity rates with a 5-year survival rate of 30-40%. Late first diagnosis in the majority of
cases at clinical tumor stage III or IV account for these mortality rates. Nevertheless,
advanced oncological surgery with radical cytoreductive operation methods, the central-
ization of patient treatment, and progress in adjuvant platinum-based chemotherapy and
maintenance therapy have reduced these mortality rates over recent decades. Since the
introduction of targeted therapies about 10 years ago, an increasing number of patients
survive more than 5 years and now up to 31% are long-term survivors (LTS). As a conse-
quence, medical caretakers now face a rising number of ovarian cancer LTS who survive
disease-free or with active or recurrent disease [1]. A growing number of survivors receive
long-term treatment including targeted therapies [2—4]. This is reflected by the recent
definition of long-term survival with ovarian cancer with a survival of at least five years
after initial diagnosis, independently from the current status of the disease and history
of recurrences [5]. To date, prospective data to evaluate prognostic factors for long-term
survival are scarce. However, from large retrospective population-based studies, some
factors have been identified as being associated with long-term survival, such as younger
age at diagnosis, earlier clinicopathological stage, lower grade, non-serous histology, BRCA
status, immune profile, mutational signatures, absence of ascites, optimal cytoreduction
at primary surgery, duration of survival after a recurrence, and response to subsequent
chemotherapy or surgery [6-12]. Follow-up after cancer is usually concentrated on the first
five years after the initial diagnosis, with a focus on recognizing the recurrence of cancer.
After these five years, patients are generally no longer seen by (gynecologic) oncologists,
but are often referred to general physicians and gynecologists instead. Long-term concerns
are not evaluated systematically, and symptoms may not be recognized as being tumor-
or cancer-treatment-related anymore. However, long-term survivors (LTS) with ovarian
cancer still experience a wide range of symptoms, like fatigue or neurological toxicity, that
influence their quality of life [13-17]. The side effects occurring during or shortly after
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chemotherapy regimens are well known. However, there are only limited data available
regarding the long-term side effects or late-onset side effects. To the best of our knowledge,
there is no large multicenter cohort available involving long-term survivors with ovarian
cancer. The aim of this prospective study was, therefore, (1) to characterize long-term
survivors with ovarian cancer, (2) to analyze the main medical concerns within and after
the first five years after initial diagnosis, and (3) to improve follow-up care.

2. Materials and Methods

For the international survey ‘Expression VI—Long-term survival with ovarian cancer’,
long-term survivors (LTS) with ovarian cancer were recruited within the study ‘Carolin
meets HANNA—Holistic Analysis of loNg-term survivors with ovariaN cAncer’ since
November 2016. At the beginning of the study, long-term survival was defined as survival
of at least eight years after initial diagnosis and was adapted in July 2020 to the proposed
definition of long-term survival provided by the Gynecologic Cancer InterGroup (GCIG) as
survival of at least five years after initial diagnosis. The aim of the survey was to identify
the needs and expectations of long-term survivors and enhance the clinical knowledge on
this patient cohort.

The study was initiated by the North-Eastern German Society of Gynecological Oncol-
ogy (NOGGO) and the Department of Gynecology in the Center for Oncological Surgery of
the Charité—Universitdtsmedizin Berlin. Many of the questions derive from prior large
‘Expression surveys’ initiated by the NOGGO. The questionnaire was tested using ten
long-term survivors for readability, comprehension, and feasibility. The survey “Expression
VI’ was then reviewed and made available to members of ENGOT (European Network
of Gynaecological Oncological Trial Groups) and GCIG (Gynecologic Cancer InterGroup).
The survey was translated by certified translators in respective national languages and
validated by bilingual physicians. Ethical approval was obtained from local ethics commit-
tees, with the leading ethics committee being the ‘Charité—Universitdtsmedizin Berlin” in
Germany (AVD-No: EA2/139/16).

The survey was available both online (available in German and English on the website
www.carolinmeetshanna.com) and as a paper-based questionnaire (available in Arabic,
Czech, Dutch, English, French, German, Hungarian, Italian, Polish, Romanian, Slovakian,
Slovenian, Spanish, Turkish, and Ukrainian). The survey was available in the following
14 countries: Austria (AGO Austria—Arbeitsgemeinschaft Gynaekologische Onkologie
Austria), Belgium (BGOG—Belgium and Luxembourg Gynaecological Oncology Group),
Czech Republic (CEEGOG—Central and Eastern European Gynecologic Oncology Group),
Germany (NOGGO—North-Eastern German Society of Gynecological Oncology), Hungary
(CEEGOG), Poland (CEEGOG), Romania, Saudi Arabia (PARSGO—Pan-Arabian Research
Society of Gynecological Oncology), Slovakia (CEEGOG), Slovenia (CEEGOG), Spain
(GEICO—Grupo Espafiol de Investigacion en Céncer de Ovario), Switzerland (Swiss GO
Trial Group), Turkey (TRSGO—Turkish Society of Gynecologic Oncology), and Ukraine
(CEEGOG).

The inclusion criteria were as follows:

e  Women > 18 years with a history of ovarian, tubal, or peritoneal cancer with an initial
diagnosis of at least five years.
e  Willingness to take part in the survey.

There were no exclusion criteria. Recurrences and active cancer treatment did not
exclude participants. The survey was distributed to potential participants by the study
centers and study groups. Our cohort was recruited from both hospitals and local gy-
necological practices. Patients were asked to participate during regular follow-up visits,
which are offered every six to twelve months on a regular basis in order to detect potential
recurrent disease as opposed to presentation due to a specific symptom. The definition of
long-term survival also applies to patients undergoing current treatment so that the survey
was not restricted to routine follow-up patients, but also included patients undergoing
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current cancer treatment. Information about the Expression VI survey was also promoted
in patient conferences, self-help-groups, and patient journals.

The survey was anonymous. A patient consent form was not needed as it was assumed
that only patients who would like to participate would take part. The questionnaire
consisted of 68 questions. The questions were mainly closed-ended with dichotomous,
multiple choice, rank order, or rating questions, but there were also a few open-ended
questions. Apart from information about patient characteristics (i.e., age, stage, cancer
treatment, recurrences, medical and social history), the patients were asked about their
current symptoms, side effects during treatment, long-term toxicities, and follow-up care.
Health competence was also evaluated in regard to nutrition, physical activity, faith, and
mental health (distress thermometer). The whole questionnaire can be viewed on the
survey’s website (www.carolinmeetshanna.com).

All statistical analyses were performed with the program R 4.2.1 (R = Foundation for
Statistical Computing, Vienna, Austria). The analysis was mainly descriptive. Continuous
data were described using mean, median, range, and standard deviation. Categorical data
were described using absolute frequencies and percentages. For statistical comparisons
between groups, the Mann-Whitney U test was used for all continuous variables, and the
Chi-squared test or Fisher’s exact test for categorical variables. All hypothesis tests were
purely explorative, and p-values below 0.05 were considered statistically significant.

3. Results

Between November 2016 and February 2021, a total of 1044 long-term survivors
(LTS) with ovarian cancer were recruited from 14 countries. The median age was 68 years
(patients’ characteristics are shown in Table 1).

Table 1. Patients’ characteristics.

18-40 169 (16.2%)
41-50 296 (28.4%)
Age at initial diagnosis (years, n = 1041) 51-60 328 (31.5%)
61-70 201 (19.3%)
>71 44 (4.2%)
I 124 (24.8%)
_ I 83 (16.6%)
FIGO stage (n = 500) 1 249 (49.8%)
v 44 (8.8%)
Primary surgery (n = 1038) 1029 (98.6%)
Adjuvant chemotherapy (1 = 1038) 955 (92.0%)
Platinum sensitive (at 1st relapse) (n = 412) 370 (89.8%)
Currently being treated (1 = 930) 119 (12.7%)
Situation at recurrence
Recurrent disease (1 = 1031) 447 (43.4%)
Surgery at recurrence (n = 437) 358 (81.9%)
Chemotherapy at recurrence (1 = 426) 389 (91.3%)

The median survival time at recruitment was 11 years (range: 5-46 years). At the
time of inclusion, 308 women (29.5%) had survived 5-10 years and 736 women (70.5%)
had already survived more than 10 years. More than half of all participants with known
FIGO stage were diagnosed with ovarian cancer at an advanced stage (24.8% FIGO 1,
16.6% FIGO 1I, 58.6% FIGO III/IV). At initial diagnosis, 98.6% received surgery followed
by chemotherapy in 92.0%. Gastrointestinal resection was performed in 11.2% (n = 123),
and partial liver resection in 1.7% (n = 18). Half of the patients (49.1%, n = 513) received
lymphonodectomy, which did not differ between patients with early- and advanced-stage
ovarian cancer (FIGO1/11: 59.4% vs. FIGO II1/IV: 64.8%; p = 0.22). Almost half of all patients
developed recurrent disease (43.4%). Out of 930 patients who provided information on
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whether they were undergoing treatment at the time of recruitment, 12.7% stated that they
were under current cancer treatment.

3.1. Health Status and Long-Term Side Effects

Health status was rated very good (=1) or good (=2) by 52.0% of the participants,
while 20.3% reported a bad (=4) or very bad (=5) health status. A moderate health status
(=3) was reported by 27.7%. Health status was rated significantly worse by patients with
recurrent disease, with a mean value of 2.74 (p < 0.001), and by patients under current
cancer treatment, with a mean value of 2.95 vs. 2.34 in patients without recurrent disease
(Figure 1).

539%

401
V] 316%
3
= p < 0.001 . Relapse
L]
o . Relapse-free
] :
o, oo . Under therapy
14.7% 1%
93 10.2%
?6 %
I I %I

=1

3 4
How would you rate your current health status on a scale from 1 (very good) to 5 (very bad)?
Figure 1. Health status in association with current cancer treatment and relapse: long-term survivors

who received cancer treatment at recruitment and who developed recurrent disease had a worse
health status.

There was no difference in the health status between patients with early-stage and
advanced-stage ovarian cancer (p = 0.39). The median health status was better in patients
after lymphadenectomy (p = 0.002). The health status was self-estimated as being sig-
nificantly worse in LTS 5-10 years after diagnosis than in LTS > 10 years after diagnosis
(p = 0.034, Figure 2), whereas there was no difference in the perception of distress.

In terms of symptoms, 55.2% of LTS who survived 5-10 years and 42.1% of those who
survived >10 years reported still having symptoms. Symptoms were more frequently seen
in patients with a history of recurrent disease compared to patients without recurrence
at recruitment (58.4% vs. 36.5%, p < 0.001). Younger patients (<60 years) reported more
frequent medical symptoms compared to LTS > 60 years (51.1% vs. 42.8%, p = 0.01). The
most frequently reported symptoms were lymphedema (37.7%), fatigue (23.9%), pain
(21.6%), polyneuropathy (16.9%), gastrointestinal problems (16.6%), and memory problems
(15.5%). Fatigue, polyneuropathy, nausea, and concentration difficulties improved with the
time of survival. However, 21.2% still suffered from fatigue, 13.9% from polyneuropathy,
and 10.6% from concentration difficulties. Figure 3 depicts the side effects that were still
seen in LTS according to survival years. Interestingly, long-term survivors with fatigue
described more frequent long-term side effects like polyneuropathy, cognitive disorders,
depression, and gastrointestinal disorders compared to those without fatigue (p < 0.001).
Fatigue, memory problems, concentration difficulties, and distress were more frequently
seen in younger patients (p = 0.06, p < 0.001, p = 0.001, and p = 0.002). Elderly patients
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tended to report more gastrointestinal problems (p = 0.06). Patients with early-stage ovarian
cancer (FIGO I/II) at initial diagnosis reported fatigue, bone pain, and gastrointestinal
problems less frequently than patients with advanced-stage ovarian cancer (18.4% vs. 31.4%;
p =0.0011; 15.0% vs. 24.6%; p = 0.009, and 12.1% vs. 21.5%; p = 0.0064). Lymphadenectomy
was associated with lymphedema, fatigue, concentration difficulties, and polyneuropathy
(p <0.001, p =0.03, p =0.03, and p < 0.001, respectively).

304 %

4%
304 p=0.034
273 % 256 %
25.1 %
J 19.6%
Long-term survivors
. 5-10 years
1220, 124% . =10 years
1 87 %
. I
1 2 3 4 5

How would you rate your current health status on a scale from 1 (very good) to 5 (very bad)?

[~
=

Fercentage

oy
=

=

Figure 2. Health status in association with survival years. Survival years have an impact on health
status. Patients who survived more than ten years reported a better health status (p = 0.034).

Side effects that are still present

Memory Problems - G D - 0.6
Forgetfulness  — p=03
Concentration difficulties | D < 0.001
Bone poin S D - 0.6
Skin changes = ) = 0.6
Gastrointestinal Problem s | p=0.18
Alopecia p= 1.0
Fetigue ey p = 0.002
Nausea/Vomiting | p = 0.05
Polyneuropathy  — [, = 0.0004

o 5 10 15 20 5 30 35

> 10 years since initial diagnosis ~ m 5-10 years since initial diagnosis ~ mall

Figure 3. Side effects and symptoms in association with survival years. A total of 55.2% of LTS
who survived 5-10 years and 42.1% of LTS who survived >10 years reported still having symptoms.
Fatigue, polyneuropathy, nausea, and concentration difficulties improved with the time of survival.

The median distress level assessed using the distress thermometer was 50 (range:
0-100). Relapse and current cancer treatment at recruitment were associated with higher
distress levels (p < 0.001 and p = 0.002). There was no significant difference regarding the
amount of distress in LTSs with a survival time of 5-10 years compared to those with a
survival time > 10 years (p = 0.081) (Figure 4). Early-stage and advanced-stage ovarian
cancer patients showed similar distress levels (p = 0.26). Patients after lymphonodectomy
did not show higher distress levels (p = 0.31). In this cohort, 42.8% still regarded them-
selves as cancer patients. This was more often the case among LTS with recurrent disease
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compared to those without recurrent disease (67.8% vs. 22.4%, p < 0.001). A total of 48.7%
of LTS who survived their cancer diagnosis for 5-10 years regarded themselves as cancer
patients compared to 40.2% of LTS who survived for more than ten years (p = 0.02). In LTS
undergoing ongoing treatment, 80.3% regarded themselves as cancer patients.

0.081 :

1001

@ 7c

T 75
E
o
£
@

£ 501
w
w
g
@

O o5

0.

=10 years 5-10 years
Long-term survivors

Figure 4. Distress according to survival years. Survival years did not influence distress: p = 0.081.

3.2. Health Competence

Most LTS (80.8%) believed that physical exercise could positively influence the course
of their cancer. However, 29.6% did not exercise regularly, while 22.9% did sports for 1-2 h
per week, 19.6% for 2—4 h per week, and 16.7% for more than 4 h per week. There was
no statistical difference in the physical activity levels between the LTS who had recurrent
ovarian cancer compared to those without recurrent disease. Patients older than 60 years
were less physically active: 34.5% >60 years compared to 22.2% <60 years did not exercise
(p = 0.0001). Smoking was only reported by 10.1% of the participants. Nearly one third
(32.2%) reported never drinking alcohol, while 6.0% drank more than four drinks per week.
Almost two thirds of LTS (63.7%) were interested in studies concerning cancer survivorship.
The online version of the questionnaire was more popular among the younger patients
(p = 0.003). However, only 15 patients filled in the online questionnaire.

3.3. Follow-Up Care

Most LTS (94.2%) received regular follow-up care consisting of CA125 testing in 77.0%,
clinical examination in 54.3%, transvaginal ultrasound in 55.1%, abdominal ultrasound
in 43.9%, mammogram in 50.5%, and further radiological examinations such as CT or
MRI scans in 53.4%. LTS without recurrences did not receive follow-up as frequently
(7.7% without follow-up care vs. 2.9%, p = 0.0009). CA125 was tested more frequently in
LTS with recurrences compared to LTS without recurrences (87.7% vs. 69.7%, p < 0.0001).
Mammograms were more often undertaken in LTS without recurrence (53.6% vs. 46.8%,
p = 0.03). Radiological examinations such as CT scans were performed in 70.7% of LTS with
recurrences compared to 40.6% in those without (p < 0.0001).

4. Discussion

In this international survey ‘Expression VI—Carolin meets HANNA—Holistic Analy-
sis of loNg-term survivors with ovariaN cAncer’, 1044 long-term survivors with ovarian
cancer were recruited. Despite a very good or good health status in more than half of the pa-
tients (52.0%) and a very high frequency of regular oncological follow-up visits, long-term
side effects like fatigue, lymphedema, and neurological symptoms were widespread.
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The patients” characteristics show that only 58.6% were diagnosed with advanced
ovarian cancer (FIGO III/IV) compared to 41.4% with early-stage ovarian cancer. Nearly
every survey participant received primary cytoreductive surgery, and platinum sensitivity
was very high at 89.8%. Only 43.4% developed recurrent disease. This is very typical
for long-term survivors with ovarian cancer and reflects the typical prognostic factors for
ovarian cancer [6-8,18].

There was no difference between the lymphadenectomy rates between early- and
advanced stage ovarian cancer patients. This could be due to the fact that all patients
in this study received their initial diagnosis before 2017, which was before the LION
study found that lymphadenectomy in patients with advanced-stage ovarian cancer with a
complete macroscopic resection rate and normal lymph nodes is not necessary [19]. Our
results indicating that general health status and distress are not associated with a history
of lymphadenectomy and that lymphadenectomy is associated with symptoms such as
polyneuropathy are in line with the LION study. Interestingly, a very high number of
long-term survivors had surgery at recurrence (81.9%). This finding is in accordance with
the DESKTOP III study, which showed the positive influence of recurrent ovarian cancer
surgery on survival [20].

Follow-up care is usually carried out within the first five years after initial diagnosis.
Patients are then often transferred to general physicians and gynecologists. Interestingly,
in our cohort, most long-term survivors with a median survival time of eleven years
after initial diagnosis still received regular follow-up care. Forty-six percent still expe-
rienced long-term side effects. These ranged from gastrointestinal problems to fatigue,
lymphedema, and neurological long-term side effects. One of the reasons may be that
long-term side effects are not routinely assessed within follow-up care or are no longer as-
sociated with cancer and cancer treatments. An improvement in side effects was associated
with time of survival, underlining the importance of systematic assessment and treatment.
However, such systematic assessment is time-consuming and expensive. Furthermore,
long-term survivors frequently have long and complicated courses of disease with multi-
ple surgical procedures and many lines of chemotherapy, so the side effects may become
chronic. A survey of 129 ovarian cancer survivors showed that polyneuropathy remained
high in a fifth of patients, even after twelve years [21]. The rates of lymphedema increased
within the first years and reached a plateau of 20-25% of ovarian cancer survivors five to
ten years after lymphadenectomy [22].

Patients regularly have more than one side effect at once such as LTS with fatigue, for
example, who also suffer more frequently from neurological side effects and depression
next to their fatigue. Therefore, it is difficult to treat long-term survivors within a routine
ambulatory or clinical setting [23]. Special survivorship clinics beyond the typical five
years involving an interdisciplinary team that is trained for the special needs of long-term
survivors may be the key for improving long-term side effects and quality of life [24-27].

Both long-term side effects and quality of life are associated with survival, which is,
of course, not only important for cancer survivors, but for all cancer patients [28-31]. The
knowledge of long-term side effects can also help us to tailor treatment decisions in cancer
patients and improve our consultations before, during, and after treatment. Our results
demonstrate the high interest in studies and programs on cancer survivorship. This survey
was one of the fundaments of the first survivorship clinic for long-term survivors with
gynecological cancer in Germany (www.survivorship-clinic.de).

Within the follow-up care of long-term survivors, lifestyle factors should also be
addressed [32-34]. Less than one third of the participants did not exercise regularly. It is
known that regular exercise can not only improve long-term side effects such as fatigue and
depression, but is also important with regard to the prevention of cardiovascular disease,
which is very common in cancer patients and increases with survival years [35,36]. Arora
et al. showed that death due to ovarian cancer is the main course of death within the first
15 years after initial diagnosis [37]. Other causes such as cardiovascular disease, falls, and
secondary cancer become increasingly important causes of death within the years after
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diagnosis [37]. The median time from initial ovarian cancer diagnosis to secondary cancer
was 6.5 years, proving again the importance of survivorship care longer than the typical
first five years [38]. These findings emphasize the importance of implementing lifestyle
factors and prevention in the long-term follow-up care of cancer patients [39,40].

Long-term survivors believe that physical exercise improves their course of the disease.
More than half of the LTSs in this study changed their eating habits, demonstrating the
interest and motivation of this cohort to improve their lifestyle factors. Interestingly,
less than 20% of ovarian cancer survivors practiced high levels of physical activity in
the Vivrovaire study compared to 70.4% of our cohort taking part in regular physical
activity [41]. One explanation might be the long timeframe of eleven years after diagnosis
in our cohort compared to a mean time of six years after the end of chemotherapy in the
Vivrovaire study. We showed that health status improved with survival time, which might
result in higher physical activity levels. Smoking and alcohol consumption did not play a
significant role in this patient group compared to patients with other cancer entities.

Interim analyses of the Expression VI survey have influenced the GCIG consensus
guideline on long-term survival with gynecological cancer [5]. This present analysis of
1044 long-term survivors with ovarian cancer has now confirmed the symptom checklist
and clinical relevance of the consensus paper.

Strengths and Limitations

This is the largest multicenter and international cohort of long-term survivors with
ovarian cancer describing holistic patients’ characteristics, lifestyle issues, and medical
symptoms. One limitation is that the data were derived from a prospective survey as
opposed to a large, randomized clinical trial enrolling patients starting at initial cancer
diagnosis. Long-term survival with gynecological cancer is defined as survival of at least
five years after initial diagnosis. Unfortunately, only 30-40% of ovarian cancer patients
become long-term survivors. A prospective multicenter trial for this patient cohort would
be of great interest, but it would be very costly and would take immense effort to follow
up the participants for more than 5 years. The median survival time of our 1044 recruited
patients from 14 countries is 11 years, ranging from 5 to 46 years. A prospective trial
starting at initial diagnosis is hardly possible for this cohort, but would be very valuable.

5. Conclusions

This present analysis confirms the high frequency of long-term side effects as well as
constant levels of distress despite the high frequency of regular follow-up care. Our findings
underline the clinical relevance of the symptom checklist within the GCIG consensus
guideline on long-term survival with gynecological cancer. Specialized survivorship care
with a focus on long-term side effects, lifestyle, and prevention should be offered beyond
the typical five years of follow-up care.
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