cancers

Review

Advanced Adrenocortical Carcinoma: From Symptoms Control
to Palliative Care

Elena Ruggiero !

check for
updates

Citation: Ruggiero, E.; Tizianel, L;
Caccese, M.; Lombardi, G.; Pambuku,
A.; Zagonel, V.; Scaroni, C.;
Formaglio, F; Ceccato, F. Advanced
Adrenocortical Carcinoma: From
Symptoms Control to Palliative Care.
Cancers 2022, 14,5901. https://
doi.org/10.3390/ cancers14235901

Academic Editor: Alexandre

Escargueil

Received: 30 October 2022
Accepted: 27 November 2022
Published: 29 November 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Irene Tiziane
4
Vittorina Zagonel %, Carla Scaroni 23, Fabio Formaglio

123 , Giuseppe Lombardi 4, Ardi Pambuku !,

and Filippo Ceccato 23*

, Mario Caccese *

1" Pain Therapy and Palliative Care with Hospice Unit, Veneto Institute of Oncology IOV-IRCCS,

35128 Padua, Italy

Department of Medicine DIMED, University of Padova, 35128 Padova, Italy

Endocrine Disease Unit, University-Hospital of Padova, 35128 Padova, Italy

Department of Oncology, Oncology Unit 1, Veneto Institute of Oncology IOV-IRCCS, 35128 Padua, Italy
*  Correspondence: filippo.ceccato@unipd.it; Tel.: +39-0498211323

[ )

Simple Summary: Adrenocortical cancer (ACC) is a rare malignancy, often diagnosed late and
with a poor prognosis. Currently, ACC best management is achieved in referral centers, where a
multidisciplinary approach (endocrinologists, oncologists, surgeons, radiologists and radiotherapists)
can intercept the course of a patient with ACC early and operate with life-prolonging intents. Even
in cases of advanced disease, multimodal treatments (chemotherapy and mitotane, surgery and/or
radiotherapy) and skillful management of the medical complications of ACC can ensure significant
improvements in survival. However, patients with advanced ACC suffer from relevant psychophysi-
cal symptoms and experience significant losses in quality of life. There is now robust evidence that
the early integration of supportive and palliative care in standard oncological management may
relieve cancer patients’ burden, mediate aggressive treatments and improve quality of life, and not
only in the end-of-life period. In this paper, we provide an up-to-date literature review on the role of
supportive and palliative care in ACC management.

Abstract: The prognosis of patients with advanced adrenocortical carcinoma (ACC) is often poor: in
the case of metastatic disease, five-year survival is reduced. Advanced disease is not a non-curable
disease and, in referral centers, the multidisciplinary approach is the standard of care: if a shared
decision regarding several treatments is available, including the correct timing for the performance
of each one, overall survival is increased. However, many patients with advanced ACC experience
severe psychological and physical symptoms secondary to the disease and the cancer treatments.
These symptoms, combined with existential issues, debase the quality of the remaining life. Recent
strong evidence from cancer research supports the early integration of palliative care principles and
skills into the advanced cancer patient’s trajectory, even when asymptomatic. A patient with ACC
risks quickly suffering from symptoms/effects alongside the disease; therefore, early palliative care,
in some cases concurrent with oncological treatment (simultaneous care), is suggested. The aims of
this paper are to review current, advanced ACC approaches, highlight appropriate forms of ACC
symptom management and suggest when and how palliative care can be incorporated into the ACC
standard of care.

Keywords: adrenocortical carcinoma; symptom management; palliative care; early palliative care;
multidisciplinary evaluation

1. Introduction

Adrenocortical carcinoma (ACC) is a rare malignancy, with a reported incidence of
0.7-1.3 cases per million/year [1,2]. The prognosis is variable from its presentation. Positive
prognostic markers are stage, pathological grading and expertise of the center [3,4]. In
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clinical practice, ACC is often discovered as a metastatic disease with a poor prognosis: the
five-year survival is below 28% in most series [5]. Common clinical features of ACC include
steroid secretion and mass-related symptoms, often combined. The first characterizes
the endocrine aspects of patients: cortisol or androgen excess varies from mild to overt
secretion, including severe Cushing’s syndrome and female virilization [5,6].

According to the European Society of Endocrinology (ESE) and European Network
for the Study of Adrenal Tumors (ENSAT) guidelines, a multidisciplinary team evaluation
is recommended [5]. A multidisciplinary team, with the primary focus on life-prolonging
management, is the standard of care for patients with ACC: it includes periodical meetings
involving, at the least, endocrinologists, medical and radiation oncologists, surgeons,
pathologists, radiologists and genetic counsellors [3,5]. Several systemic antineoplastic
regimens, extended resection and local treatments may be used in patients with advanced
ACC, ultimately impairing the wellbeing and the quality-of-life (QoL) of patients with
cancer and their families—caregivers [6-8].

Supportive and simultaneous approaches involve the prevention and management of
the adverse events/effects of cancer and cancer-related treatment in patients with good
survival prognoses in short- to mid-term time periods. Palliative care is the sum of inter-
ventions intended to provide relief from cancer-related symptoms and stress in order to
improve QoL (for patients with worsening clinical condition) and relieve cancer patients’
burden [9]. There is now robust evidence that the standard life-prolonging approach to
patients with cancer should overlap with the early integration of supportive, simultaneous
and palliative care.

European ESE/ENSAT [5] and American Association of Clinical Endocrinology
(AACE) [3] guidelines recommend the early integration of palliative/simultaneous care
in the multidisciplinary evaluation of ACC patients. In referral centers for endocrine and
oncological diseases, a palliative team should be present and a close collaboration (which,
in most cases, will not yet have been started) between the ACC multidisciplinary group
and the palliative team is necessary. To the best of our knowledge, although the integration
of standard ACC treatment with supportive and palliative care is of utmost importance,
there are no data regarding their application in patients with ACC.

This narrative review focuses on the description of simultaneous care and its integra-
tion in the standard management of patients with ACC.

2. Endocrine Treatment: Mitotane and Steroidogenesis Inhibitors

Mitotane is the approved drug for the treatment of ACC and it is used both in the
adjuvant setting and with advanced/metastatic ACC [10,11]. In patients with advanced
disease, combined therapy with etoposide, doxorubicin, cisplatin (EDP) and mitotane (EDP-
M) represents the current first-line treatment. The evidence is limited because there are few
studies (most of which are observational) reporting the association between mitotane and
chemotherapy in the treatment of advanced ACC [5,12]. Guidelines from the ESE/ENSAT
and AACE suggest mitotane monotherapy for ACC patients without a residual tumor
following surgery who have a perceived high risk of recurrence after radical surgery (as
in the case where Ki67 >10%) and association of mitotane with chemotherapy (EDP-M) in
advanced cases with poor prognosis [13]

Mitotane is a lipophilic drug derived from dichlorodiphenyltrichloroethane with a
strong steroidogenesis inhibition effect: steroidogenic acute regulatory protein (StAR)
and CYP11Al are the targets of mitotane action, partially explaining its strong adrenolytic
effect [14]. The commercially available mitotane formulation is 500 mg tablets (Lysodren® in
Europe). Mitotane treatment is started as soon as possible after surgery [5] with a low-dose
(3 g/day after 12 days) or high-dose (3 g/day after 2 days, 6 g/day after 12 days) regimen,
achieving similar plasma levels and demonstrating similar onset of adverse events [15].
Some patients do not achieve the therapeutic plasma concentration of 14-20 mg/L in
the follow-up, even at doses up to 6-7 g/day (12-14 tablets in divided doses), due to
poor water solubility, the large volume of distribution, the onset of adverse effects and
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inter/intra-individual variability [16]. Moreover, it has been found that 40% of unchanged
mitotane could be detected in the feces 12 h after an oral intake of a single 2 g mitotane dose
in tablet form [17]. The most common mitotane-induced side effects in patients with ACC
are gastrointestinal disturbances, neurologic symptoms, leukopenia and hepatic disorder
(liver failure is rare; however, asymptomatic increases in hepatic enzymes—in particular,
gamma-GT—are common) [5], alone or combined: they represent a major limit to treatment
adherence [15-17]. Novel oral (recrystallization from microemulsion, nanosuspension,
liposomal) and injectable (micellar) formulations are currently being developed in order to
improve the efficacy and tolerability of mitotane [16].

Substitutive glucocorticoid replacement is recommended for all patients during mi-
totane treatment, with the exception of cases that still present glucocorticoid excess. Due to
the strong induction effect on CYP3A4 activity and the increase in cortisol-binding-globulin
(CBG), ACC patients treated with mitotane need higher substitutive doses for effective
replacement [11,15].

It is recommended that treatment with mitotane should begin as soon as possible after
surgery (ideally within 6 weeks) with an escalating regime depending on the patient’s
performance status, aiming to reach a plasma concentration between 14 and 20 mg/L (these
values are proposed in several consensuses and guidelines; nonetheless, some experts
suggest an enlarged range of 8-30 mg/L). Mitotane plasma levels should be periodically
assessed. After the first assessments (more or less monthly at the beginning of treatment),
mitotane dosage should be adjusted according to plasma concentrations and tolerability
and considering that the threshold for side effects can be different from the suggested
therapeutic range (levels >20 mg/L may be well-tolerated and patients can experience side
effects with 14 mg/L). In patients without recurrence who tolerate mitotane therapy;, it is
recommended to administer the drug for at least 2 years [18] and up to 5 years [5,19].

Steroidogenesis inhibitors are adjuvant in the treatment of hypercortisolism, which is
the most frequent presentation of hormonal excess in ACC patients (almost 50-60%) [20,21].
Guidelines recommend that every patient with suspected ACC should be evaluated for
hormonal hypersecretion with clinical and biochemical assessments at baseline and during
follow-up. Hypercortisolism in ACC patients can be severe and appear as rapidly devel-
oping Cushing’s syndrome with resistant arterial hypertension, hypokalemia, new-onset
diabetes, mood disorders, immunosuppression, bone frailty and wasting symptoms. In a
minority of cases, ACC can be associated with androgen excess (virilization in women) [19].
Overt hypercortisolism is detrimental and leads to increased morbidity and mortality due
to its complications: opportunistic infections, cardiovascular events and wasting syndrome.
In the case of severe hypercortisolism, mitotane therapy alone is not enough to control
hormonal levels because it takes several weeks to reach efficacy. Therefore, adjuvant thera-
pies, such as steroidogenesis inhibitors (ketoconazole, metyrapone and osilodrostat) or a
glucocorticoid receptor antagonist (mifepristone), are suggested [22].

Despite the lack of studies, metyrapone is considered the first choice for advanced
ACC with severe Cushing’s syndrome due to the rapid onset of its effects [23]. It is well-
tolerated, it can be administered in association with mitotane and EAP and its metabolism is
not affected by mitotane [23]. Metyrapone is an oral formulation and the dosage employed
for the treatment of Cushing’s syndrome varies between 500 and 6000 mg/day depending
on the severity of hypercortisolism [24]. Due to its short half-life (up to 4 h), it requires
multiple administrations daily. It acts by inhibiting CYP11B1 and CYP11B2, which has the
consequence of reducing aldosterone and cortisol secretion [25]. Due to the accumulation
of precursors with mineralocorticoid activity, metyrapone treatment can be associated with
worsening hypertension and hypokalemia; in the long term, it leads to hirsutism and/or
acne, so it is less preferable in women with androgen-secreting ACC [26].

Ketoconazole is a steroidogenesis inhibitor approved for the treatment of Cushing’s
syndrome that, due to its short half-life (3—4 h), is orally administered in fractionated daily
doses of 200 to 1200 mg/day [26]. Its major adverse effect is hepatotoxicity, demonstrated
by an elevation in liver enzymes that occurs early at the start of treatment or at dose
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up-titration. It is recommended not to start treatment if hepatic liver enzyme levels are >
threefold greater than normal and to discontinue treatment if they increase. However, in
clinical practice, increased liver enzymes should not preclude ketoconazole prescription [27].
Due to its inhibiting effects on several enzymes involved in adrenal steroidogenesis, it leads
to hypogonadism, and its long-term use is less preferred in men. Ketoconazole has a strong
inhibiting effect on CYP3A4, which leads to multiple drug interactions [25].

It is important to point out that, once mitotane plasma levels have reached the thera-
peutic window, the dose can be reduced due to its pharmacokinetics (the reported plasma
elimination half-life is 18-159 days [16]) and fat reservoir (it is a lipophilic drug): it is
recommended to use the lowest and best-tolerable mitotane dose that is able to guarantee
a level of >14 mg/L in the long-term follow up [5]. Moreover, if hypercortisolism is well-
controlled, the dosages of the steroidogenesis inhibitors can, by relying on clinical status
and biochemical measurements, also be reduced (until their withdrawal, since mitotane is
also a steroidogenesis inhibitor and acts as a cortisol-lowering drug below the therapeutic
range) in order to avoid adrenal insufficiency and reduce the number of pills required per
day. A decade ago, Kamenicky et al. assessed the feasibility of concomitant treatment with
mitotane, ketoconazole and metyrapone in patients with Cushing’s syndrome and severe
acute complications. They found out that this combination therapy was a valid alternative
to surgical bilateral adrenalectomy in critical patients [28]. Moreover, this therapeutic
approach can also be useful in optimizing other types of palliative care for ACC patients
with advanced disease, severe symptoms of hypercortisolism and the need for rapid control
of the disease.

In some cases, severe hypercortisolism in patients with ACC is a life-threatening
condition that represents a management challenge [29]. Osilodrostat, a recently developed
inhibitor of adrenal 11 beta-hydroxylase, is effective in the treatment of severe Cushing’s
syndrome resulting from ACC due to its rapid onset of action, safety and limited drug
interactions. The starting dose depends on the severity of the hypercortisolism and whether
there is a need to initiate antineoplastic treatment; in the latter case, the “block and replace”
strategy is effective, given the high risk of osilodrostat-induced adrenal insufficiency [30].

Mifepristone, originally developed as a progesterone receptor antagonist, is currently
used as a glucocorticoid receptor antagonist, with its effects prompting a rise in circulating
cortisol levels [22]. Mifepristone provides a rapidly effective and valuable option for
patients with severe hypercortisolism when surgery is unsuccessful or impossible: it can
achieve swift reductions in body weight, blood pressure, glucose metabolism and most
Cushingoid appearances [31]. However, it requires close monitoring of potentially severe
hypokalemia and of the clinical signs of adrenal insufficiency [32].

3. Standard Life-Prolonging Curative Treatments for Patients with ACC

Patients with ACC often require combined multimodal treatment, personalized and
shared after a multidisciplinary discussion (see Figure 1). In patients undergoing surgical
resection and with localized disease, the only approved systemic adjuvant treatment is
mitotane (discussed in Section 2). There is currently no solid evidence to support other
systemic treatments in the adjuvant setting for patients with ACC. Considering the high
recurrence rate, it might be reasonable to evaluate adjuvant chemotherapy treatment in
patients with a high risk of relapse, neoplastic thrombosis or locally infiltrating disease.
Currently, the level of evidence present in the literature does not allow definitive conclusions.
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Figure 1. Life-prolonging curative treatment for patients with ACC. Created with BioRender.com.

Two phase III randomized trials (ADIUVO-2 and ACACIA; NCT03583710 and
NCTO03723941, respectively) in the active and recruitment phases, respectively, are on-
going, aiming to evaluate the efficacy of platinum-based chemotherapy treatment with
or without mitotane in patients with high-risk resected ACC stage I-III and Ki67 > 10%.
Obviously, no data are yet available. In the locally advanced or metastatic disease setting,
however, there are several studies that have evaluated different chemotherapy schemes,
with single drugs or combinations, and found encouraging results [5,33]. A small mul-
ticenter study enrolled 28 patients treated with EDP-M and obtained promising results
(ORR 53.5%; 95% CI 35-72) [34]. This small study paved the way for the randomized
phase III FIRM-ACT trial [35], which cleared the use of the same triplet of chemotherapy
drugs plus mitotane in patients with locally advanced or metastatic ACC. Treatment with
EDP-M showed a higher response rate (23.2% vs. 9.2%, p < 0.001) and a higher median
progression-free survival (mPFS) (5.0 months vs. 2.1 months; HR 0.55; 95% CI 0.43-0.69;
p < 0.001) than the control arm with streptozotocin plus mitotane (52-M). In terms of overall
survival (OS), no statistically significant differences were found between the two treatment
arms (14.8 months and 12.0 months, respectively; hazard ratio, 0.79; 95% CI 0.61-1.02;
p = 0.07). These results could be justified by the possibility of cross-over that was offered
to patients with progressive disease after the first line of treatment. EDP-M is presently
considered the standard of care for the treatment of patients with locally advanced or
metastatic ACC [5,12], and supportive treatments are essential to mitigate EDP-M side
effects [36].

For patients progressing after EDP-M treatment, the oncological therapeutic alterna-
tives currently remain very limited. Several studies have evaluated various drugs/schemes,
such as streptozotocin, gemcitabine in combination with capecitabine and temozolomide,
and obtained modest results [37-39]. The need for better comprehension of the molecular
pathways involved in the genesis and progression of ACC has led to the study of different
target therapies. Unfortunately, most of the studies that evaluated tyrosine kinase inhibitors
(sunitinib, erlotinib, gefitinib and sorafenib) were small studies that did not report particu-
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larly encouraging response rates [33]. A randomized phase III study evaluated linsitinib,
an IGF-1 receptor inhibitor, and enrolled 139 patients with locally advanced or metastatic
ACC who progressed after standard chemotherapy treatment. Linsitinib did not improve
OS compared to the placebo [40]. Cabozantinib, a multi-kinase inhibitor (VEGFR2, MET
and RET), was evaluated in a small study with 16 patients previously treated for recurrent
ACC (after mitotane discontinuation). At the end of the study, three patients had a partial
response and five patients had a stable disease [41]. Two phase II studies (NCT03370718
and NCT03612232) evaluating the use of cabozantinib in patients with ACC are ongoing.

The immunotherapy approach—in particular, with the use of immune checkpoint
inhibitors—has been evaluated in patients with advanced ACC. Pembrolizumab, an anti-
PD1 immune checkpoint inhibitor, was evaluated in two phase II studies, resulting in
disease control rates of 52% and 56%, respectively. In both studies, the efficacy of this thera-
peutic approach was independent of PD-L1 expression, microsatellite instability /mismatch-
repair deficiency and tumor-infiltrating lymphocytes (TILs) [42,43]. Excessive cortisol
secretion is able to counteract the immune system and reduce immunotherapy efficacy: we
previously reported an impressive response to anti-PD-1 immunotherapy in a young male
patient with advanced ACC with mismatch-repair deficiency and adrenal insufficiency [44].
The anti-PD1 monoclonal antibody nivolumab was also studied in a small multicenter
phase II study that enrolled ten patients: in this study, only modest activity with an mPFS
of <2 months was demonstrated [45]. The greater availability of extended genomic analysis
techniques (next-generation sequencing) could pave the way for novel personalized treat-
ment, as effective therapeutic alternatives are currently very limited. Some studies with
the aim of personalizing treatments and improving the outcomes for these patients have
already been published [46,47] and others are in progress.

In clinical practice, all options for life-prolonging treatment (surgery, mitotane,
chemotherapy and radiotherapy) should be considered. The goal is remission for stage I-1II
ACC; however, a cure is not possible for metastasized patients. In these patients with ad-
vanced ACC, life-prolonging treatment attacking the tumor burden should be provided, in
accordance with the performance status, with a shared decision involving the patients and
their caregivers. Therefore, a careful balance of the patient’s performance status (combining
mass-related symptoms and endocrine aspects) and the impact of treatments (especially
chemotherapy or extended resection during open surgery) should be tailored to match the
appropriate patient: a multidisciplinary evaluation can define whether a patient is fit for
the therapy and supportive treatment.

4. Symptom Management

Most oncological patients experience several physical and psychological disorders in
the course of their diseases, which are often clustered, simultaneous and occur in such a way
as to fuel each other [48]. Highly prevalent symptoms of advanced cancer patients include
anorexia, fatigue, anxiety, depression, nausea, vomiting, constipation, pain, confusion and
breathlessness [49]. The symptom burden is directly related to patients” functionality and
to the perceived QoL for both patients and their families. Moreover, increased disease
and symptom burdens negatively impact the appropriate chemotherapy dose, leading
to reduced survival [50]. Therefore, intensive symptom management is mandatory in
cancer patients. Cancer management guidelines recommend the assessment of pain and
other symptoms in oncological practice [51,52], making it possible to improve symptom
monitoring over time and allowing early identification of patient needs [53].

4.1. Fatigue and Adrenal Insufficiency

Fatigue is an unpleasant subjective symptom that incorporates total body feelings
ranging from tiredness to exhaustion, creating an unrelenting overall condition that in-
terferes with an individual’s ability to function at normal capacity [54]. Fatigue is among
the most common and distressing symptoms in patients with cancer and usually one
of the more difficult to manage since it becomes worse in the advanced phase of the dis-
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ease [55]. The prevalence of fatigue in ACC patients is high in clinical practice, reflecting the
overall activity of the hypothalamic—pituitary—adrenal axis (fatigue is a common effect of
hypercortisolism and adrenal insufficiency), and it is perceived as a troublesome symptom.

Fatigue is the expression of several combined pathological mechanisms provoked
directly by cancer and antineoplastic treatments: malnourishment; anemia; vitamin and
micro-elemental depletion; electrolyte disorders (especially calcium, magnesium, potas-
sium and sodium); diabetes; hypothyroidism (which can be also mitotane-induced in
patients with ACC [56]); renal, liver, cardiac or pulmonary insufficiency; hypoxemia; de-
pression; spiritual crisis; and physical activity restrictions [55,57,58]. However, many of
the mechanisms underlying fatigue are yet to be unveiled. Central roles for immune sys-
tem misbalance, dysregulation of the hypothalamus—pituitary—adrenal axis, alteration of
circadian rhythms, loss of muscle mass, and abnormalities in the ATP cycle have been
hypothesized [59]. There is evidence in the literature that variations in inflammation-related
genes may be risk factors for fatigue, suggesting a genetic contribution [55]. Fatigue during
ACC treatments, particularly mitotane and/or chemotherapy, is the main factor limiting
compliance and cannot be explained entirely by adrenal insufficiency.

The possibility of achieving effective control over fatigue is low, even after the cor-
rection of the underlining conditions. Corticosteroids are currently the most commonly
used drugs; nonetheless, the synthetic steroid type and dose must be carefully selected for
patients with ACC (usually, high-dose substitutive glucocorticoid therapy is required for
mitotane-induced adrenal insufficiency). Non-pharmacological treatments may include
physical exercise, acupuncture and meditation [60].

4.2. Nausea and Vomiting

Nausea and vomiting are common symptoms in cancer patients and can occur alone
or simultaneously. They are also among the most common side effects of chemotherapy
and radiotherapy, and not only in advanced ACC patients.

According to data published by the European Medicine Agency, nausea, vomiting, di-
arrhea and anorexia are very common adverse effects during mitotane treatment (>1/10 pa-
tients) [5]; the prevalence of nausea has been found to increase to 90% after EDP-M [36].
Mitotane, a lipophilic drug with poor oral bioavailability of 30-40% [16], is better absorbed
following the intake of high-fat nutrients (milk, chocolate or yogurt) [5]. In clinical practice,
nausea and vomiting (which can evolve into mucositis [17]) can appear early with a low
plasma concentration of 5 mg/L [16]. The combination of the number of medications
required, the large size of the tablets, altered taste, nausea and reduced appetite ultimately
limit the achievement of the therapeutic range.

Some of the possible consequences of nausea and vomiting are metabolic alter-
ations and electrolyte imbalance, non-adherence to therapy, malnutrition and cachexia.
Chemotherapeutic agents and radiotherapy protocols are classified according to their ability
to induce nausea and vomiting. Moreover, nausea is one of the most frequent side effects
of analgesic opioid therapy, imposing the need for a careful balance of beneficial effects
and limiting side effects [50].

Anti-dopaminergic drugs can be used for patients with nausea during ACC treatment:
metoclopramide (especially for mitotane-induced nausea), domperidone, haloperidol,
levosulpiride and other neuroleptics can effectively control nausea and vomiting. If a single
agent is ineffective, switching to another treatment is warranted. Refractory nausea can
be treated by adding second-line treatments, such as corticosteroids, benzodiazepines or
antiserotoninergic drugs with behavioral adaptations. In radiotherapy- and chemotherapy-
induced nausea, ondansetron and other antiserotoninergic drugs and neurokinin receptor
antagonists (i.e., aprepitant, fosaprepitant), alone or in combination with antidopaminergics,
have shown high efficacy. For refractory vomiting from radio- and chemotherapy, cannabis
extracts can be considered [48]. Loperamide is suggested for mitotane-induced diarrhea.
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4.3. Anorexia and Cachexia

Anorexia and cachexia are multifactorial syndromes that depend on individual factors,
cancer type, disease stage and treatment protocol. They are the result of the cancer microen-
vironment and chronic inflammation [61-63]. In patients with advanced cortisol-secreting
ACC, hormonal dysregulation and metabolic abnormalities, such as insulin resistance, in-
creased proteolytic activity and lipolysis, can worsen anorexia and cachexia [64]. In clinical
practice, changes in appetite, or in the taste of food with subsequent loss of appetite, are
commonly reported after starting mitotane (and poorly described in the literature). More-
over, cortisol-induced visceral adiposity [65] correlates with weight loss and muscle mass
loss, key factors for decreased treatment response and survival in cancer patients [65-67].
Malnourishment and sarcopenia are strongly related to reduced tolerance of chemotherapy,
increased risk of postoperative complications and deterioration of QoL. Thus, malnutrition
and cachexia strongly affect survival: clinical data suggest that almost 20% of deaths are
attributable to malnutrition rather than cancer progression [63,68]. Nutritional support for
cancer patients is a major aspect of palliative care: minimal goals could be body weight
maintenance and prevention of further weight loss [69]. However, at the end-of-life period,
nutritive supplements and artificial nutrition do not impact positively on either survival
or QoL [70].

Hormonal orexigenic drugs are used to improve appetite and reduce weight loss in
advanced cancer patients, ultimately resulting in improvements in QoL (as reported in a
recent meta-analysis [71]). Their prothrombotic effect is the major limiting risk in their use.
Anecdotally, steroids (for brief treatments), cyproheptadine and cannabinoids can be used
to increase appetite. Cannabis extracts are licensed in Italy, with some restrictions, for the
treatment of refractory cancer anorexia [68,72]. Oral ghrelin mimetic and other orexigenic
drugs that stimulate appetite are in the development pipeline [73,74].

4.4. Depression and Neurological Side Effects

Most patients with cancer have a depressed mood, and this disorder gets worse
when approaching the end-of-life period. Some are not able to cope with the existential
issues that arise from shorter survival and do not develop sufficient adaptive behavior to
overcome the devastating impact of cancer on their lives. Finally, many patients develop
recognizable psychiatric diseases; notably, depression [75]. Advanced ACC patients hold
many additional organic risk factors that increase the risk of the onset of depression; in
particular, metabolic and endocrine alterations, especially in cortisol-secreting ACC [76],
and the results of oncological treatments [75]. Moreover, chronic pain and disability
resulting from extensive surgical interventions may represent further factors that ignite
depression [76-78]. Patients who have pre-existing psychiatric disorders should be closely
monitored after a cancer diagnosis because they demonstrate a higher rate of depression
relapse [79].

The prevalence of major depression in patients with advanced cancers is 5-20% [80].
Studies have also reported also a high prevalence of depression among caregivers of
oncological patients (12.5-27.9%) [81]. Survival after a cancer diagnosis is lower in subjects
with psychiatric comorbidities: mortality risk is 20% higher in depressed patients [82]. Both
psychotherapy and pharmacotherapy have been proven useful for depression in cancer
patients. While psychotherapy is effective for minor depression, pharmacotherapy is a
requirement for severe depression. Shorter survival periods and the necessity for rapid
effects should be carefully considered in patients with advanced disease. The preferred
antidepressant drug therapies are serotonin noradrenaline reuptake inhibitors (SNRIs) and
selective serotonin reuptake inhibitors (SSRIs) [83-85].

Neurological side effects during ACC treatment (not only mitotane) reduce compli-
ance with treatment. Patients with normal/low mitotane plasma levels (<10-14 mg/L)
can experience several neurological side effects [20], probably due to enzymatic variability
and differing metabolites [16,17]. Mitotane-induced adverse effects in the central nervous
system are common (although reported in only 1/10 to 1/100 patients in the ESE/ENSAT
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guidelines [5], they are more prevalent in clinical practice) and are characterized by loss
of concentration and confusion, speech disturbance, ataxia, neuromuscular manifesta-
tions, somnolence, diminished thinking speed, depression, decreased memory, muscle
tremors, polyneuropathy, vertigo and dizziness. Neurological side effects are common
in clinical practice; however, evidence for them in the literature is limited. Some stud-
ies have reported the onset of dizziness, fatigue, confusion, movement and coordination
disorders, memory loss, concentration difficulties and difficulty talking after short-term
use of low-dose [86] or high-dose regimens [87]. In rare cases, symptoms can evolve to
severe metabolic encephalopathy [88]. After the onset of mitotane-induced neurological
side-effects, close monitoring of plasma levels and dose reduction are suggested. If mi-
totane is used during EDP or other antineoplastic treatments, the neurotoxicity is increased.
Chemotherapy-induced peripheral neuropathy is reported in 50% of patients during cis-
platin treatment, and recent preclinical studies have shown that the intake of cisplatin via
organic cation/carnitine-mediated transporters into dorsal root ganglia neurons might
trigger fasciculations, prolonged muscular contractions, paresthesia and dysesthesia [89].

4.5. Pain

Pain is a highly prevalent disturbing and disabling symptom in most patients with
cancer. More than half of patients complain of pain following diagnosis, and its prevalence
grows to up to 80% in the advanced-phase and end-of-life periods [90,91]. Cancer pain is
one of the main determinants of QoL, daily activity limitations and performance status.

According to expert consensus, the prevalence of pain in neoplastic patients is high,
and its intensity is mostly moderate to severe. In most patients with ACC, pain is not
the first or the dominant symptom; nonetheless, it can be relevant in advanced disease.
ACC pain may originate from the enlarging adrenal tumor in the retroperitoneal space
directly, peritoneal carcinomatosis or bone/organ metastasis. ACC patients may be affected
more often than others by painful osteoporotic bone fractures (e.g., hypercortisolism with
glucocorticoid-induced osteoporosis or a skeletal disease that may be secondary to mitotane
treatment [92]) and neuropathies secondary to mitotane treatment and chemotherapy.

Cancer pain treatment is based on the skillful use of non-steroidal anti-inflammatory
drugs, opioids and adjuvants as neuropathic pain analgesics [51,93,94]. Wide steroid pre-
scriptions for pain that could be reasonable for bone and visceral cancer pain should be
carefully considered in ACC due to the risks of interfering with endocrine and hormonal
therapy assets. Adrenal insufficiency in patients on long-term opioids must be consid-
ered [95]. Despite effective pain management with standard pharmacological therapy in
over 80% of cancer patients, the prevalence of uncontrolled oncological pain is still high,
reflecting current undertreatment and erroneous drug administration [96].

5. Simultaneous Care and Palliative Care

Palliative care is an “approach that improves the QoL of patients and their families, address
the problems associated with life-threatening illness, through the prevention and relief of suffering
by means of early identification and smart assessment and treatment of pain and other problems,
physical, psychosocial and spiritual” [97,98]. In recent decades, a few disruptive studies on
early management in specialized palliative care programs for advanced cancer patients
have shown improved control of psychological and physical symptoms, better communica-
tion and planning of the cure and improved QoL determinants. The burden of aggressive
oncological treatments and medical costs, particularly in the end-of-life period, decreased,
and survival did not change (or even improve). This evidence introduced a new paradigm
for palliative care, which passed from an accompaniment attitude for dying patients to
a specialist and well-defined discipline aimed at symptom management, spiritual and
psychosocial care, caregiver support, empathic communication and end-of-life care [99].
Therefore, evolving from the “cure” to the “care” concept, palliative care has become a form
of preventative care [100-102]. Nowadays, opinions on the fundamental role of palliative
care in modern, patient-centered, integrated cancer diagnostic and therapeutic clinical path-
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ways have achieved a robust consensus both among experts and professional organizations.
The WHO states that palliative care is applicable early in the course of illness in conjunction
with other therapies that are intended as curative or life-prolonging treatments, such as
chemotherapy or radiation therapy, and that it includes those investigations needed to
better understand and manage distressing clinical complications [97].

Patients affected by ACC suffer from several physical symptoms and psychosocial
and existential issues, and their QoL is dramatically damaged (as summarized in Figure 2).
Many of these complaints are similar to those of other neoplastic patients; nonetheless, ACC
patients face endocrine complications and the peculiar side effects of specific treatments.
The most commonly reported mitotane-induced side effects are nausea, fatigue, loss of
appetite and neurological symptoms, which affect the final compliance of the patient. In
the case of severe hypercortisolism, cancer-related depression can be enhanced.
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Figure 2. The patient with ACC is the center of the galaxy. The green solar system is what we
actually consider as life-prolonging or curative treatment. Nonetheless, the patient experiences
several symptoms (blue solar system) and lives in a social context (orange solar system), which must
be considered in a modern, holistic, multidisciplinary approach.

Despite the improvement in survival obtained through comprehensive, multidisci-
plinary treatment focused on disease [103], some disorders are still unaddressed. Palliative
care treats patients as whole biopsychosocial unities, and its integration into the ACC
multidisciplinary plan can complete the care pathway both during the antineoplastic treat-
ment period (simultaneous care) and when oncological therapies are no longer effective,
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associated with unbearable side effects or refused by the patients. Italy’s laws guarantee
the availability of palliative care for cancer patients.

There is much evidence in the literature in favor of the rapid integration of palliative
care into the therapeutic path of patients with advanced cancer early on in active oncological
treatments [104]. This approach, which involves the multidisciplinary collaboration of
several specialists in the treatment of this category of patients (oncologist, palliative care
specialist, endocrinologist, nutritionist, nurses, psychologist), is known as “simultaneous
care”. This model seems to improve not only control over symptoms associated with cancer
but also QoL, the costs of care, the satisfaction of patients/caregivers and survival in some
cases [105-108].

The Italian Association of Medical Oncology, in accordance with the European Society
of Medical Oncology and the American Society of Clinical Oncology, recommends early
integration of palliative care in cancer treatments. Therefore, the correct questions are
“when” palliative care must intervene in the cancer care trajectory and what the optimal
model of care is [109,110], as reported in the Table 1. Instruments exist, such as the NeCPal
ICO Tool [111], that can be used to detect patients who require palliative care. NeCPal
combines the surprise question “Would I be surprised if this patient dies within the next
(6, 12, or 24) months?” with additional clinical parameters (such as nutritional status,
symptoms, limitations on/dependency of activity of daily living) and is used to identify
patients with limited life prognoses [111,112]. Health-care systems are regulated by policies
based on evidence-based practice: the tool helps the physician in their decision about
when to switch a patient to a palliative-centered plan of care [112]. In a recent systematic
review and meta-analysis, the surprise question was found to be one of the most significant
predictors of mortality (HR 7.57; 95% CI 4.41-12.99) [113].

A recent study evaluated the impact of simultaneous care in a sample of 753 patients
treated at a dedicated outpatient clinic (the Simultaneous Care Outpatient Clinic (SCOC))
in our high-volume Comprehensive Cancer Center [114], demonstrating the importance of
close collaboration between oncologists and the palliative care team and of guarantying
early access to palliative care, even during active oncological treatments. The same model
confirmed the need to use indicators for the assessment of the SCOC team'’s performance
and to improve its organization. A further analysis evaluated the demographic characteris-
tics, tumor site, treatment setting, survival and symptom burden using a validated reported
outcome measures, identifying the categories of patients with advanced cancer, regardless
of tumor types, who require special attention and quick access to simultaneous care [115].

Palliative care organizations deliver appropriate assistance and mobility aids for
functionally impaired patients and psychological and spiritual support for patients and
their families, both at the patient’s home (home care organizations) and residentially
(hospices).

However, modern palliative medicine activities extend further than care and assis-
tance for symptomatic patients. Palliative care time is employed proportionately to build
trust with patients; understand their needs, desires, aspirations and wills; include them
in the planning for optimal symptom control; and support the difficult choices that dis-
seminate through the course of their disease. Palliative care integrates patient wishes
and employs treatment options balancing QoL and increased survival while considering
therapy-associated risks and complications.

Palliative care skills encompass prognostication and appropriate communication of
bad news. The disclosure of a poor prognosis allows patients to better cope with their
disease; if the information is given empathically, a climate of trust can be created in which
patients can clarify their new priorities, reset goals and plan novel projects [116]. Knowledge
of prognosis is also associated with better time management by family members in assisting
their relatives in the end-of-life phases [117].
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Table 1. When and why to consider primary or secondary palliative care for patients with ad-
vanced ACC.

Palliative Care in ACC Patients: When?

Both these criteria

e  Patients with advanced disease (stage IV) and/or requiring chemotherapy
e Indications from the NeCPal ICO Tool and surprise question

Further criteria for secondary palliative care (at least one)

Limited performance status (ECOG> = 3; KPS <= 50)

Superior vena cava syndrome

Medullary compression

Hepatic and/or renal insufficiency

Effusions of neoplastic origin

Severe physical, psychiatric, psychosocial or substance-abuse comorbidities
Refractory pain

Delirium, major depression, cachexia

Other uncontrolled symptoms

Severe distress related to cancer diagnosis and/or therapy
Spiritual crisis and/or suicidal ideation, attempts or requests
Difficulty communicating with the patient and/or his/her family
Care-planning support needs

Palliative Care in ACC Patients: Why?

Complex symptom management

" Treatment of refractory symptoms (e.g., pain, depression, dyspnea, nausea), regardless of
endocrine secretion control

. Complex treatments of pain and other bothering symptoms (e.g., opioid rotation, parenteral
analgesics therapies, drug infusions)

. Help in dealing with complex situations of psychological, spiritual and/or existential
suffering

" Palliative sedation for otherwise intractable symptoms

Global management of complex patients

. Support for loss of mobility and increased assistance needs (home and residential
hospice care)
. Multiprofessional and multidisciplinary program of care case-management coordination

Help in difficult decision-making processes and/or in defining treatment goals

Communication and awareness improvements

Definition of care goals

Discussion in moments of “transition” of care (e.g., futile treatments, surgical interventions
that do not lead to an improvement in the quality of life)

n Management of conflicts relating to methods used for treatment objectives:
O Within the family
O Between families and a care team
O Among different care teams

Redefinition of “hope” in clinically and ethically complex situations
Sharing of decision making and advanced care planning for the end-of-life stages

Shared decision making is a key element of cancer care that requires that the patient has
sufficient knowledge of their disease and treatment options and which is greatly facilitated
through the plain and empathic support of palliative medicine professionals [9]. Patients
must be encouraged and supported during cancer-directed therapies to make informed
decisions about their future treatments congruent with their wishes and expectations.

Advance care planning (ACP) is a fundamental process in palliative medicine in which
cancer patients can build on their personal values and goals to make informed decisions
for their future care [118]. ACP discussions are constantly evolving and represent a balance
between patient autonomy and guidance from the healthcare team. These conversations
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ACC patient's natural history

Life-prolonging or curative treatments

Appearance
of symptoms

Diagnosis

may evolve over time and represent a balance between patient autonomy and the input
and guidance from caregivers and healthcare teams [119,120].

Lastly, an important aspect of the current global health landscape is the management
of health-related costs. Studies show that supporting palliative care is cost-effective because
early palliative care results in minimizing expensive investigations, interventions and
hospitalizations at the end-of-life period [9,97,121-123].

6. Patient-Centered Program and Palliative Care for Patients with Advanced ACC:
To-Do List for 2030

According to the recommendations of scientific organizations, palliative care must
be introduced early, ideally from when a patient is diagnosed—especially for patients
with metastatic and incurable diseases—and continue throughout the therapeutic plan
(as shown in Figure 3). In this review, we aimed to describe all the factors that should
be considered when combining curative and palliative care: data regarding the positive
impact of such a holistic approach are lacking, and not only for patients with ACC.

Remission

| Treatment
| choice

Bereavement

Palliative care to manage symptoms and improve quality of life

Healthcare professionals and people involved along patient's journey

Endocrinology
Oncology
Surgeon
Nurse

* Nuclear Medicine * General practitioner

¢ Pathology * Palliative care physician
* Radiotherapy . urse

* Radiologist .

Figure 3. The journey of a patient with ACC: a palliative care evaluation should be considered early
in the natural history of the disease, especially for patients with metastatic and advanced disease.
During disease progression and the planning of second/third-line treatments, the time spent on
life-prolonging treatment and on palliative care (in purple) should be equal. Curative treatment (in
green) stops at the end-of-life phase, and palliative care continues after death (with family support).
Created with BioRender.com.

Due to the shortage of palliative medicine specialists, ACC patients with few palliative
needs could be appropriately managed by their endocrinologists, oncologists and/or
general practitioners (primary or basic palliative care delivery) during hospitalization, at
scheduled outpatient visits and at home. Knowledge of palliative care principles and basic
skills and their incorporation into clinical practice must be consolidated in the coming
years (seminars, formal lessons and rotations for medical students and residents and brief
visiting periods to specialized palliative care units for graduates). In the authors” opinion,
training in palliative care should be provided for all physicians/nurses involved in the
natural history of patients with ACC.

Specialized (secondary) palliative care supervision and coordination of primary pal-
liative care activities, with prompt availability for referral of difficult cases, should be
guaranteed. Palliative specialists (physicians, nurses, psychologists and social workers)
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could participate in multidisciplinary discussions about difficult cases and provide consul-
tations for both hospitalized patients and outpatient palliative care clinics.

The ESE and ENSAT clinical practice guidelines recommend that “all patients with sus-
pected and proven ACC are discussed in a multidisciplinary expert team meeting (including health
care providers experienced in care of adrenal tumors, including at least the following disciplines:
endocrinology, oncology, pathology, radiology, surgery) at least at the time of initial diagnosis.
In addition, this team should have access to adrenal-specific expertise in interventional radiology,
radiation therapy, nuclear medicine and genetics as well as to palliative care teams” (R.1.1) and
further state that “We recommend integrating palliative care into standard oncology care for all
patients with advanced ACC” (R.10.4) [5]. Very advanced and complex ACC patients should
be referred to tertiary centers early. We recently reported that early multidisciplinary
evaluations can increase overall survival in patients with advanced ACC [6]. Nonetheless,
curative treatments are the first part of the patient’s life: we only systematically included a
simultaneous care approach and palliative care team in the multidisciplinary evaluation of
ACC in recent months. Three stakeholders are currently involved in the multidisciplinary
adrenal team at Padova: the University of Padova, the Padova University-Hospital and
the Veneto Institute of Oncology (the latter includes the only Pain Therapy and Palliative
Care with Hospice Unit in the Veneto region). Palliative specialists should be included
in all multidisciplinary teams for ACC, and early and side-by-side collaboration is of the
utmost importance to improve the QoL of patients in outpatient clinics, at their homes
and, when out-of-treatment, in residential hospices. Fundamental to optimal ACC care is a
willingness to share responsibility and decisions regarding the treatment options. Shared
planning of care during multidisciplinary discussions for more complicated patients and
the periodic meeting of the steering committee represent the standard of care required to
continuously improve ACC care strategies [1,9,104]. Palliative and curative interventions
must harmonize around unanimous objectives. The transition from primary to secondary
palliative care is triggered by the complexity of both care and the prognosis. Recently
developed instruments, such as the NeCPal ICO Tool [111], could aid oncologists and
endocrinologists (after primary palliative care training) in detecting patients who require
direct specialist palliative care [51,124].

7. Conclusions

To conclude, the burden of disease is often greater in patients with ACC. The standard
life-prolonging treatments (surgery, mitotane and chemo- or radiotherapy) are not free of
adverse events and can negatively impact the QoL of patients. Moreover, in everyday life,
patients and their caregivers face several symptoms, such as nausea, pain, fatigue, anxiety,
denial, bad prognoses and so on. European ESE/ENSAT [5] and AACE [3] guidelines
recommend the early integration of palliative/simultaneous care in the multidisciplinary
evaluation of ACC patients. Parallel treatment of both cancer and the patient is the corner-
stone of simultaneous care: the secondary palliative care team should be integrated in the
multidisciplinary evaluation of patients with ACC, and the other physicians should have
training in primary palliative care.

Author Contributions: Writing—original draft preparation, E.R., I.T., M.C., A.P,, EC.; Writing—
review and editing, V.Z., C.S., EE, G.L. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.



Cancers 2022, 14, 5901 15 of 19

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kebebew, E.; Reiff, E.; Duh, Q.Y.; Clark, O.H.; McMillan, A. Extent of disease at presentation and outcome for adrenocortical
carcinoma: Have we made progress? World . Surg. 2006, 30, 872-878. [CrossRef] [PubMed]

Kerkhofs, T.M.; Verhoeven, R.H.; Van der Zwan, ].M.; Dieleman, ]J.; Kerstens, M.N.; Links, T.P; Van de Poll-Franse, L.V.; Haak,
H.R. Adrenocortical carcinoma: A population-based study on incidence and survival in the Netherlands since 1993. Eur. |. Cancer
2013, 49, 2579-2586. [CrossRef] [PubMed]

Kiseljak-Vassiliades, K.; Bancos, 1.; Hamrahian, A.; Habra, M.A.; Vaidya, A.; Levine, A.C.; Else, T. American association of
clinical endocrinology disease state clinical review on the evaluation and management of adrenocortical carcinoma in an adult:
A practical approach. Endocr. Pract. 2020, 26, 1366-1383. [CrossRef] [PubMed]

Gaujoux, S.; Mihai, R.; Carnaille, B.; Dousset, B.; Fiori, C.; Porpiglia, F.; Hellman, P.; Iacobone, M.; Kraimps, ]J.-L.; Donatini,
G.; et al. European Society of Endocrine Surgeons (ESES) and European Network for the Study of Adrenal Tumours (ENSAT)
recommendations for the surgical management of adrenocortical carcinoma. Br. J. Surg. 2017, 104, 358-376. [CrossRef]
Fassnacht, M.; Dekkers, O.M.; Else, T.; Baudin, E.; Berruti, A.; de Krijger, R.R.; Haak, H.R.; Mihai, R.; Assie, G.; Terzolo, M.
European Society of Endocrinology Clinical Practice Guidelines on the management of adrenocortical carcinoma in adults, in
collaboration with the European Network for the Study of Adrenal Tumors. Eur. J. Endocrinol. 2018, 179, G1-G46. [CrossRef]
Tizianel, I.; Caccese, M.; Torresan, F.; Lombardi, G.; Evangelista, L.; Crimi, F.; Sepulcri, M.; Iacobone, M.; Padovan, M.; Galuppini,
F; et al. The Overall Survival and Progression-Free Survival in Patients with Advanced Adrenocortical Cancer Is Increased after
the Multidisciplinary Team Evaluation. Cancers 2022, 14, 3904. [CrossRef]

Daher, M.; Varghese, J.; Gruschkus, S.K.; Jimenez, C.; Waguespack, S.G.; Bedrose, S.; Altameemi, L.; Bazerbashi, H.; Naing, A.;
Subbiah, V; et al. Temporal Trends in Outcomes in Patients With Adrenocortical Carcinoma: A Multidisciplinary Referral-center
Experience. J. Clin. Endocrinol. Metab. 2022, 107, 1239-1246. [CrossRef]

Lamb, B.W.; Brown, K.E; Nagpal, K.; Vincent, C.; Green, J.S.A.; Sevdalis, N. Quality of Care Management Decisions by
Multidisciplinary Cancer Teams: A Systematic Review. Ann. Surg. Oncol. 2011, 18, 2116-2125. [CrossRef]

Kaasa, S.; Loge, ].H.; Aapro, M.; Albreht, T.; Anderson, R.; Bruera, E.; Brunelli, C.; Caraceni, A.; Cervantes, A.; Currow, D.C.; et al.
Integration of oncology and palliative care: A Lancet Oncology Commission. Lancet Oncol. 2018, 19, e588-e653. [CrossRef]
Megerle, F.; Herrmann, W.; Schloetelburg, W.; Ronchi, C.; Pulzer, A.; Quinkler, M.; Beuschlein, E; Hahner, S.; Kroiss, M.; Fassnacht,
M.; et al. Mitotane Monotherapy in Patients with Advanced Adrenocortical Carcinoma. J. Clin. Endocrinol. Metab. 2018, 103,
1686-1695. [CrossRef]

Puglisi, S.; Calabrese, A.; Basile, V.; Pia, A.; Reimondo, G.M.; Perotti, P.; Terzolo, M. New perspectives for mitotane treatment of
adrenocortical carcinoma. Best Pract. Res. Clin. Endocrinol. Metab. 2020, 34, 101415. [CrossRef] [PubMed]

Fassnacht, M.; Assie, G.; Baudin, E.; Eisenhofer, G.; de la Fouchardiere, C.; Haak, H.; de Krijger, R.; Porpiglia, F; Terzolo, M.;
Berruti, A. Adrenocortical carcinomas and malignant phaeochromocytomas: ESMO-EURACAN Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann. Oncol. 2020, 31, 1476-1490. [CrossRef] [PubMed]

Puglisi, S.; Calabrese, A.; Basile, V.; Ceccato, F.; Scaroni, C.; Altieri, B.; Della Casa, S.; Loli, P.; Pivonello, R.; De Martino, M.C;
et al. Mitotane Concentrations Influence Outcome in Patients with Advanced Adrenocortical Carcinoma. Cancers 2020, 12, 740.
[CrossRef] [PubMed]

Chortis, V.; Taylor, A.E.; Schneider, P.; Tomlinson, J.; Hughes, B.A.; O'Neil, D.M,; Libe, R.; Allolio, B.; Bertagna, X.; Bertherat,
J.; et al. Mitotane Therapy in Adrenocortical Cancer Induces CYP3A4 and Inhibits 5x-Reductase, Explaining the Need for
Personalized Glucocorticoid and Androgen Replacement. . Clin. Endocrinol. Metab. 2013, 98, 161-171. [CrossRef] [PubMed]
Kerkhofs, T.M.; Baudin, E.; Terzolo, M.; Allolio, B.; Chadarevian, R.; Mueller, H.H.; Skogseid, B.; Leboulleux, S.; Mantero, F;
Haak, H.R,; et al. Comparison of two mitotane starting dose regimens in patients with advanced adrenocortical carcinoma. J.
Clin. Endocrinol. Metab. 2013, 98, 4759-4767. [CrossRef]

Haider, M.S.; Ahmad, T.; Groll, J.; Scherf-Clavel, O.; Kroiss, M.; Luxenhofer, R. The Challenging Pharmacokinetics of Mitotane:
An Old Drug in Need of New Packaging. Eur. |. Drug Metab. Pharmacokinet. 2021, 46, 575-593. [CrossRef]

Corso, C.R.; Acco, A.; Bach, C.; Bonatto, S.].R.; de Figueiredo, B.C.; de Souza, L.M. Pharmacological profile and effects of mitotane
in adrenocortical carcinoma. Br. J. Clin. Pharmacol. 2021, 87, 2698-2710. [CrossRef]

Basile, V,; Puglisi, S.; Altieri, B.; Canu, L; Libe, R.; Ceccato, E,; Beuschlein, F.; Quinkler, M.; Calabrese, A.; Perotti, P; et al. What is
the optimal duration of adjuvant mitotane therapy in adrenocortical carcinoma? An unanswered question. J. Pers. Med. 2021, 11,
269. [CrossRef]

Allolio, B.; Fassnacht, M. Adrenocortical Carcinoma: Clinical Update. J. Clin. Endocrinol. Metab. 2006, 91, 2027-2037. [CrossRef]
Fassnacht, M.; Libé, R.; Kroiss, M.; Allolio, B. Adrenocortical carcinoma: A clinician’s update. Nat. Rev. Endocrinol. 2011, 7,
323-335. [CrossRef]

Berruti, A.; Fassnacht, M.; Haak, H.; Else, T.; Baudin, E.; Sperone, P.; Kroiss, M.; Kerkhofs, T.; Williams, A.R.; Ardito, A.; et al.
Prognostic role of overt hypercortisolism in completely operated patients with adrenocortical cancer. Eur. Urol. 2014, 65, 832-838.
[CrossRef] [PubMed]

Ceccato, F.; Barbot, M.; Zilio, M.; Albiger, N.; Mantero, F.; Scaroni, C. Therapeutic strategies for Cushing’s syndrome: An update.
Expert Opin. Orphan Drugs 2015, 3, 45-56. [CrossRef]


http://doi.org/10.1007/s00268-005-0329-x
http://www.ncbi.nlm.nih.gov/pubmed/16680602
http://doi.org/10.1016/j.ejca.2013.02.034
http://www.ncbi.nlm.nih.gov/pubmed/23561851
http://doi.org/10.4158/DSCR-2020-0567
http://www.ncbi.nlm.nih.gov/pubmed/33875173
http://doi.org/10.1002/bjs.10414
http://doi.org/10.1530/EJE-18-0608
http://doi.org/10.3390/cancers14163904
http://doi.org/10.1210/clinem/dgac046
http://doi.org/10.1245/s10434-011-1675-6
http://doi.org/10.1016/S1470-2045(18)30415-7
http://doi.org/10.1210/jc.2017-02591
http://doi.org/10.1016/j.beem.2020.101415
http://www.ncbi.nlm.nih.gov/pubmed/32179008
http://doi.org/10.1016/j.annonc.2020.08.2099
http://www.ncbi.nlm.nih.gov/pubmed/32861807
http://doi.org/10.3390/cancers12030740
http://www.ncbi.nlm.nih.gov/pubmed/32245135
http://doi.org/10.1210/jc.2012-2851
http://www.ncbi.nlm.nih.gov/pubmed/23162091
http://doi.org/10.1210/jc.2013-2281
http://doi.org/10.1007/s13318-021-00700-5
http://doi.org/10.1111/bcp.14721
http://doi.org/10.3390/jpm11040269
http://doi.org/10.1210/jc.2005-2639
http://doi.org/10.1038/nrendo.2010.235
http://doi.org/10.1016/j.eururo.2013.11.006
http://www.ncbi.nlm.nih.gov/pubmed/24268504
http://doi.org/10.1517/21678707.2015.991714

Cancers 2022, 14, 5901 16 of 19

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Claps, M,; Cerri, S.; Grisanti, S.; Lazzari, B.; Ferrari, V.; Roca, E.; Perotti, P; Terzolo, M.; Sigala, S.; Berruti, A. Adding metyrapone
to chemotherapy plus mitotane for Cushing’s syndrome due to advanced adrenocortical carcinoma. Endocrine 2018, 61, 169-172.
[CrossRef] [PubMed]

Ceccato, F; Zilio, M.; Barbot, M.; Albiger, N.; Antonelli, G.; Plebani, M.; Watutantrige-Fernando, S.; Sabbadin, C.; Boscaro, M.;
Scaroni, C. Metyrapone treatment in Cushing’s syndrome: A real-life study. Endocrine 2018, 62, 701-711. [CrossRef] [PubMed]
Daniel, E.; Aylwin, S.; Mustafa, O.; Ball, S.; Munir, A.; Boelaert, K.; Chortis, V.; Cuthbertson, D.J.; Daousi, C.; Rajeev, S.P;
et al. Effectiveness of Metyrapone in Treating Cushing’s Syndrome: A Retrospective Multicenter Study in 195 Patients. J. Clin.
Endocrinol. Metab. 2015, 100, 4146-4154. [CrossRef]

Castinetti, F; Nieman, L.K.; Reincke, M.; Newell-Price, ]. Approach to the Patient Treated with Steroidogenesis Inhibitors. J. Clin.
Endocrinol. Metab. 2021, 106, 2114-2123. [CrossRef]

Ollivier, M.; Haissaguerre, M.; Ferriere, A.; Tabarin, A. Should we avoid using ketoconazole in patients with severe Cushing’s
syndrome and increased levels of liver enzymes? Eur. J. Endocrinol. 2018, 179, L1-L2. [CrossRef]

Kamenicky, P; Droumaguet, C.; Salenave, S.; Blanchard, A.; Jublanc, C.; Gautier, ]J.-F; Brailly-Tabard, S.; Leboulleux, S.;
Schlumberger, M.; Baudin, E.; et al. Mitotane, Metyrapone, and Ketoconazole Combination Therapy as an Alternative to Rescue
Adrenalectomy for Severe ACTH-Dependent Cushing’s Syndrome. J. Clin. Endocrinol. Metab. 2011, 96, 2796-2804. [CrossRef]
Silverman, E.; Addasi, N.; Azzawi, M.; Duarte, E.M.; Huang, D.; Swanson, B.; Ganti, A.K.; Reiser, G.; Fingeret, A.L.; Kotwal, A.
Recurrent Cushing Syndrome from Metastatic Adrenocortical Carcinoma with Fumarate Hydratase Allelic Variant. AACE Clin.
Case Rep. 2022, 8, 259-263. [CrossRef]

Tabarin, A.; Haissaguerre, M.; Lassole, H.; Jannin, A.; Paepegaey, A.-C.; Chabre, O.; Young, J. Efficacy and tolerance of osilodrostat
in patients with Cushing’s syndrome due to adrenocortical carcinomas. Eur. |. Endocrinol. 2022, 186, K1-K4. [CrossRef]
Katznelson, L.; Loriaux, D.L.; Feldman, D.; Braunstein, G.D.; Schteingart, D.E.; Gross, C. Global clinical response in Cushing’s
syndrome patients treated with mifepristone. Clin. Endocrinol. 2014, 80, 562-569. [CrossRef] [PubMed]

Castinetti, F.; Fassnacht, M.; Johanssen, S.; Terzolo, M.; Bouchard, P.; Chanson, P.; Do Cao, C.; Morange, I.; Picé, A.; Ouzounian, S.;
et al. Merits and pitfalls of mifepristone in Cushing’s syndrome. Eur. |. Endocrinol. 2009, 160, 1003-1100. [CrossRef] [PubMed]
Kiesewetter, B.; Riss, P.; Scheuba, C.; Mazal, P.; Kretschmer-Chott, E.; Haug, A.; Raderer, M. Management of adrenocortical
carcinoma: Are we making progress? Ther. Adv. Med. Oncol. 2021, 13, 175883592110384. [CrossRef] [PubMed]

Berruti, A.; Terzolo, M.; Pia, A.; Angeli, A.; Dogliotti, L. Mitotane associated with etoposide, doxorubicin, and cisplatin in the
treatment of advanced adrenocortical carcinoma. Italian Group for the Study of Adrenal Cancer. Cancer 1998, 83, 2194-2200.
[CrossRef]

Fassnacht, M.; Terzolo, M.; Allolio, B.; Baudin, E.; Haak, H.; Berruti, A.; Welin, S.; Schade-Brittinger, C.; Lacroix, A.; Jarzab, B.;
et al. Combination Chemotherapy in Advanced Adrenocortical Carcinoma. N. Engl. |. Med. 2012, 366, 2189-2197. [CrossRef]
Turla, A.; Lagana, M.; Grisanti, S.; Abate, A.; Ferrari, V.D.; Cremaschi, V.; Sigala, S.; Consoli, F.; Cosentini, D.; Berruti, A.
Supportive therapies in patients with advanced adrenocortical carcinoma submitted to standard EDP-M regimen. Endocrine 2022,
77,438-443. [CrossRef]

Henning, J.E.K.; Deutschbein, T.; Altieri, B.; Steinhauer, S.; Kircher, S.; Sbiera, S.; Wild, V.; Schloetelburg, W.; Kroiss, M.; Perotti, P;
et al. Gemcitabine-Based Chemotherapy in Adrenocortical Carcinoma: A Multicenter Study of Efficacy and Predictive Factors.
J. Clin. Endocrinol. Metab. 2017, 102, 4323-4332. [CrossRef]

Grisanti, S.; Cosentini, D.; Lagana, M.; Morandi, A.; Lazzari, B.; Ferrari, L.; Volta, A.D.; Ambrosini, R.; Ferrari, V.D.; Sigala, S.; et al.
Clinical Prognostic Factors in Patients With Metastatic Adrenocortical Carcinoma Treated With Second Line Gemcitabine Plus
Capecitabine Chemotherapy. Front. Endocrinol. 2021, 12, 624102. [CrossRef]

Cosentini, D.; Badalamenti, G.; Grisanti, S.; Basile, V.; Rapa, L.; Cerri, S.; Spallanzani, A.; Perotti, P.; Musso, E.; Lagana, M.;
et al. Activity and safety of temozolomide in advanced adrenocortical carcinoma patients. Eur. J. Endocrinol. 2019, 181, 681-689.
[CrossRef]

Fassnacht, M.; Berruti, A.; Baudin, E.; Demeure, M.J.; Gilbert, J.; Haak, H.; Kroiss, M.; Quinn, D.I.; Hesseltine, E.; Ronchi, C.L.; et al.
Linsitinib (OSI-906) versus placebo for patients with locally advanced or metastatic adrenocortical carcinoma: A double-blind,
randomised, phase 3 study. Lancet Oncol. 2015, 16, 426-435. [CrossRef]

Kroiss, M.; Megerle, F.; Kurlbaum, M.; Zimmermann, S.; Wendler, J.; Jimenez, C.; Lapa, C.; Quinkler, M.; Scherf-Clavel, O.; Habra,
M.A.; et al. Objective Response and Prolonged Disease Control of Advanced Adrenocortical Carcinoma with Cabozantinib.
J. Clin. Endocrinol. Metab. 2020, 105, 1461-1468. [CrossRef] [PubMed]

Raj, N.; Zheng, Y.; Kelly, V,; Katz, S.S.; Chou, J.; Do, RK.G.; Capanu, M.; Zamarin, D.; Saltz, L.B.; Ariyan, C.E.; et al. PD-1 Blockade
in Advanced Adrenocortical Carcinoma. J. Clin. Oncol. 2020, 38, 71-80. [CrossRef] [PubMed]

Habra, M.A; Stephen, B.; Campbell, M.; Hess, K.; Tapia, C.; Xu, M.; Rodon Ahnert, J.; Jimenez, C.; Lee, ].E.; Perrier, N.D.; et al.
Phase 1II clinical trial of pembrolizumab efficacy and safety in advanced adrenocortical carcinoma. J. Immunother. Cancer 2019,
7,253. [CrossRef] [PubMed]

Caccese, M.; Ceccato, F; Fassan, M.; Fassina, A.; Padovan, M.; Mammi, I.; Iacobone, M.; Scaroni, C.; Zagonel, V.; Lombardi, G.
Letter to Editor: Reply to R.T. Casey (Semin. Oncol. 2018, 45, 151-155). Semin. Oncol. 2019, 46, 104-105. [CrossRef] [PubMed]
Carneiro, B.A.; Konda, B.; Costa, R.B.; Costa, R.L.B.; Sagar, V.; Gursel, D.B.; Kirschner, L.S.; Chae, YK.; Abdulkadir, S.A,;
Rademaker, A.; et al. Nivolumab in Metastatic Adrenocortical Carcinoma: Results of a Phase 2 Trial. J. Clin. Endocrinol. Metab.
2019, 104, 6193-6200. [CrossRef]


http://doi.org/10.1007/s12020-017-1428-9
http://www.ncbi.nlm.nih.gov/pubmed/29019062
http://doi.org/10.1007/s12020-018-1675-4
http://www.ncbi.nlm.nih.gov/pubmed/30014438
http://doi.org/10.1210/jc.2015-2616
http://doi.org/10.1210/clinem/dgab122
http://doi.org/10.1530/EJE-18-0694
http://doi.org/10.1210/jc.2011-0536
http://doi.org/10.1016/j.aace.2022.09.003
http://doi.org/10.1530/EJE-21-1008
http://doi.org/10.1111/cen.12332
http://www.ncbi.nlm.nih.gov/pubmed/24102404
http://doi.org/10.1530/EJE-09-0098
http://www.ncbi.nlm.nih.gov/pubmed/19289534
http://doi.org/10.1177/17588359211038409
http://www.ncbi.nlm.nih.gov/pubmed/34484430
http://doi.org/10.1002/(SICI)1097-0142(19981115)83:10&lt;2194::AID-CNCR19&gt;3.0.CO;2-3
http://doi.org/10.1056/NEJMoa1200966
http://doi.org/10.1007/s12020-022-03075-y
http://doi.org/10.1210/jc.2017-01624
http://doi.org/10.3389/fendo.2021.624102
http://doi.org/10.1530/EJE-19-0570
http://doi.org/10.1016/S1470-2045(15)70081-1
http://doi.org/10.1210/clinem/dgz318
http://www.ncbi.nlm.nih.gov/pubmed/31900481
http://doi.org/10.1200/JCO.19.01586
http://www.ncbi.nlm.nih.gov/pubmed/31644329
http://doi.org/10.1186/s40425-019-0722-x
http://www.ncbi.nlm.nih.gov/pubmed/31533818
http://doi.org/10.1053/j.seminoncol.2018.12.005
http://www.ncbi.nlm.nih.gov/pubmed/30655020
http://doi.org/10.1210/jc.2019-00600

Cancers 2022, 14, 5901 17 of 19

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.

Lippert, J.; Appenzeller, S.; Liang, R.; Sbiera, S.; Kircher, S.; Altieri, B.; Nanda, I.; Weigand, I.; Gehrig, A.; Steinhauer, S.; et al.
Targeted Molecular Analysis in Adrenocortical Carcinomas: A Strategy Toward Improved Personalized Prognostication. J. Clin.
Endocrinol. Metab. 2018, 103, 4511-4523. [CrossRef]

Darabi, S.; Braxton, D.R.; Eisenberg, B.L.; Demeure, M.]. Molecular genomic profiling of adrenocortical cancers in clinical practice.
Surgery 2021, 169, 138-144. [CrossRef]

Henson, L.A.; Maddocks, M.; Evans, C.; Davidson, M.; Hicks, S.; Higginson, 1.]. Palliative Care and the Management of Common
Distressing Symptoms in Advanced Cancer: Pain, Breathlessness, Nausea and Vomiting, and Fatigue. J. Clin. Oncol. 2020, 38,
905-914. [CrossRef]

Solano, J.P.; Gomes, B.; Higginson, I.]. A Comparison of Symptom Prevalence in Far Advanced Cancer, AIDS, Heart Disease,
Chronic Obstructive Pulmonary Disease and Renal Disease. ]. Pain Symptom Manag. 2006, 31, 58—-69. [CrossRef]

Knudsen, A.; Aass, N.; Fainsinger, R.; Caraceni, A.; Klepstad, P.; Jordhey, M.; Hjermstad, M.; Kaasa, S. Classification of pain in
cancer patients—A systematic literature review. Palliat. Med. 2009, 23, 295-308. [CrossRef]

Terapia del Dolore in Oncologia-Linee Guida AIOM. 2021. Available online: https://snlg.iss.it/wp-content/uploads/2022/06/
LG-484-AIOM_Dolore.pdf (accessed on 10 October 2022).

Caraceni, O.A.; Corli, M.; Costantini, L.; Grassi, M.; Maltoni, G.; Miccinesi, P.; Morino, C.; Peruselli, G.; Scaccabarozzi, V.; Zagonel,
G.; et al. Libro Italiano di Medicina e Cure Palliative, 3rd ed.; Poletto Editore: Milano, Italy, 2019.

Henson, L.A.; Edmonds, P,; Johnston, A.; Johnson, H.E.; Ling, C.N.Y.; Sklavounos, A.; Ellis-Smith, C.; Gao, W. Population-Based
Quality Indicators for End-of-Life Cancer Care. ]. Am. Med. Ass. Oncol. 2020, 6, 142. [CrossRef] [PubMed]

Ream, E.; Richardson, A. Fatigue: A concept analysis. Int. |. Nurs. Stud. 1996, 33, 519-529. [CrossRef] [PubMed]

Bower, J.E. Cancer-related fatigue—Mechanisms, risk factors, and treatments. Nat. Rev. Clin. Oncol. 2014, 11, 597-609. [CrossRef]
[PubMed]

Russo, M.; Scollo, C.; Pellegriti, G.; Cotta, O.R.; Squatrito, S.; Frasca, F.; Cannavo, S.; Gullo, D. Mitotane treatment in patients with
adrenocortical cancer causes central hypothyroidism. Clin. Endocrinol. 2016, 84, 614-619. [CrossRef] [PubMed]

Bower, J.E.; Ganz, P.A.; Desmond, K.A.; Rowland, J.H.; Meyerowitz, B.E.; Belin, T.R. Fatigue in Breast Cancer Survivors:
Occurrence, Correlates, and Impact on Quality of Life. J. Clin. Oncol. 2000, 18, 743. [CrossRef] [PubMed]

Donovan, K.A.; Small, B.J.; Andrykowski, M.A.; Munster, P; Jacobsen, P.B. Utility of a cognitive-behavioral model to predict
fatigue following breast cancer treatment. Health Psychol. 2007, 26, 464—472. [CrossRef]

Peixoto da Silva, S.; Santos, ].M.O.; Costa e Silva, M.P,; Gil da Costa, R.M.; Medeiros, R. Cancer cachexia and its pathophysiology:
Links with sarcopenia, anorexia and asthenia. J. Cachexia Sarcopenia Muscle 2020, 11, 619-635. [CrossRef]

Cancer-Related Fatigue—NCCN Guidelines for Supportive Care. 2018. Available online: https://oncolife.com.ua/doc/ncen/
fatigue.pdf (accessed on 10 October 2022).

Fearon, K,; Strasser, F.; Anker, S.D.; Bosaeus, I.; Bruera, E.; Fainsinger, R.L.; Jatoi, A.; Loprinzi, C.; MacDonald, N.; Mantovani, G.;
et al. Definition and classification of cancer cachexia: An international consensus. Lancet Oncol. 2011, 12, 489-495. [CrossRef]
Argilés, ].M.; Busquets, S.; Stemmler, B.; Lopez-Soriano, EJ. Cachexia and sarcopenia: Mechanisms and potential targets for
intervention. Curr. Opin. Pharmacol. 2015, 22, 100-106. [CrossRef]

Cotogni, P; Stragliotto, S.; Ossola, M.; Collo, A.; Riso, S. The Role of Nutritional Support for Cancer Patients in Palliative Care.
Nutrients 2021, 13, 306. [CrossRef]

Ferrau, F; Korbonits, M. Metabolic comorbidities in Cushing’s syndrome. Eur. J. Endocrinol. 2015, 173, M133-M157. [CrossRef]
[PubMed]

Dev, R.; Bruera, E.; Dalal, S. Insulin resistance and body composition in cancer patients. Ann. Oncol. 2018, 29, ii18-ii26. [CrossRef]
[PubMed]

Ryan, A.M.; Prado, C.M,; Sullivan, E.S.; Power, D.G.; Daly, L.E. Effects of weight loss and sarcopenia on response to chemotherapy,
quality of life, and survival. Nutrition 2019, 67-68, 110539. [CrossRef] [PubMed]

Daly, L.E.; Ni Bhuachalla, E.B.; Power, D.G.; Cushen, S.J.; James, K.; Ryan, A.M. Loss of skeletal muscle during systemic
chemotherapy is prognostic of poor survival in patients with foregut cancer. ]. Cachexia Sarcopenia Muscle 2018, 9, 315-325.
[CrossRef]

Ottery, ED. Cancer cachexia: Prevention, early diagnosis, and management. Cancer Pract. 1994, 2, 123-131.

Suzuki, H.; Asakawa, A.; Amitani, H.; Nakamura, N.; Inui, A. Cancer cachexia—Pathophysiology and management. |. Gastroen-
terol. 2013, 48, 574-594. [CrossRef]

Salas, S.; Cottet, V.; Dossus, L.; Fassier, P.; Ginhacg, J.; Latino-Martel, P.; Romieu, I.; Schneider, S.; Srour, B.; Touillaud, M.; et al.
Nutritional Factors during and after Cancer: Impacts on Survival and Quality of Life. Nutrients 2022, 14, 2958. [CrossRef]
Saeteaw, M..; Sanguanboonyaphong, P.; Yoodee, ].; Craft, K.; Sawangjit, R.; Ngamphaiboon, N.; Shantavasinkul, P.C.; Subongkot, S.;
Chaiyakunapruk, N. Efficacy and safety of pharmacological cachexia interventions: Systematic review and network meta-analysis.
Br. Med. |. Support Palliat. Care 2021, 11, 75-85. [CrossRef]

Inui, A. Cancer Anorexia-Cachexia Syndrome: Current Issues in Research and Management. CA Cancer J. Clin. 2002, 52, 72-91.
[CrossRef]

Nelson, K.A. The cancer anorexia-cachexia syndrome. Semin. Oncol. 2000, 27, 64-68.

Argilés, ].M.; Meijsing, S.H.; Pallarés-Trujillo, J.; Guirao, X.; Lépez-Soriano, EJ. Cancer cachexia: A therapeutic approach. Med.
Res. Rev. 2001, 21, 83-101. [CrossRef] [PubMed]


http://doi.org/10.1210/jc.2018-01348
http://doi.org/10.1016/j.surg.2020.05.039
http://doi.org/10.1200/JCO.19.00470
http://doi.org/10.1016/j.jpainsymman.2005.06.007
http://doi.org/10.1177/0269216309103125
https://snlg.iss.it/wp-content/uploads/2022/06/LG-484-AIOM_Dolore.pdf
https://snlg.iss.it/wp-content/uploads/2022/06/LG-484-AIOM_Dolore.pdf
http://doi.org/10.1001/jamaoncol.2019.3388
http://www.ncbi.nlm.nih.gov/pubmed/31647512
http://doi.org/10.1016/0020-7489(96)00004-1
http://www.ncbi.nlm.nih.gov/pubmed/8886902
http://doi.org/10.1038/nrclinonc.2014.127
http://www.ncbi.nlm.nih.gov/pubmed/25113839
http://doi.org/10.1111/cen.12868
http://www.ncbi.nlm.nih.gov/pubmed/26221968
http://doi.org/10.1200/JCO.2000.18.4.743
http://www.ncbi.nlm.nih.gov/pubmed/10673515
http://doi.org/10.1037/0278-6133.26.4.464
http://doi.org/10.1002/jcsm.12528
https://oncolife.com.ua/doc/nccn/fatigue.pdf
https://oncolife.com.ua/doc/nccn/fatigue.pdf
http://doi.org/10.1016/S1470-2045(10)70218-7
http://doi.org/10.1016/j.coph.2015.04.003
http://doi.org/10.3390/nu13020306
http://doi.org/10.1530/EJE-15-0354
http://www.ncbi.nlm.nih.gov/pubmed/26060052
http://doi.org/10.1093/annonc/mdx815
http://www.ncbi.nlm.nih.gov/pubmed/29506229
http://doi.org/10.1016/j.nut.2019.06.020
http://www.ncbi.nlm.nih.gov/pubmed/31522087
http://doi.org/10.1002/jcsm.12267
http://doi.org/10.1007/s00535-013-0787-0
http://doi.org/10.3390/nu14142958
http://doi.org/10.1136/bmjspcare-2020-002601
http://doi.org/10.3322/canjclin.52.2.72
http://doi.org/10.1002/1098-1128(200101)21:1&lt;83::AID-MED4&gt;3.0.CO;2-1
http://www.ncbi.nlm.nih.gov/pubmed/11135301

Cancers 2022, 14, 5901 18 of 19

75.

76.

77.

78.

79.

80.

81.
82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Irwin, M.R. Depression and Insomnia in Cancer: Prevalence, Risk Factors, and Effects on Cancer Outcomes. Curr. Psychiatry Rep.
2013, 15, 404. [CrossRef]

Webb, S.M.; Valassi, E. Quality of life impairment after a diagnosis of Cushing’s syndrome. Pituitary 2022, 25, 768-771. [CrossRef]
[PubMed]

Onitilo, A.A.; Nietert, PJ.; Egede, L.E. Effect of depression on all-cause mortality in adults with cancer and differential effects by
cancer site. Gen. Hosp. Psychiatry 2006, 28, 396-402. [CrossRef] [PubMed]

Sotelo, J.L.; Musselman, D.; Nemeroff, C. The biology of depression in cancer and the relationship between depression and cancer
progression. Int. Rev. Psychiatry 2014, 26, 16-30. [CrossRef] [PubMed]

Pitman, A.; Suleman, S.; Hyde, N.; Hodgkiss, A. Depression and anxiety in patients with cancer. Br. Med. ]. 2018, 361, k1415.
[CrossRef] [PubMed]

Jaiswal, R.; Alici, Y.; Breitbart, W. A comprehensive review of palliative care in patients with cancer. Int. Rev. Psychiatry 2014, 26,
87-101. [CrossRef]

Fujisawa, D. Depression in Cancer Care. Keio |. Med. 2017, 67, 37—44. [CrossRef]

Chang, C.-K; Hayes, R.D.; Broadbent, M.T.M.; Hotopf, M.; Davies, E.; Moller, H.; Stewart, R. A cohort study on mental disorders,
stage of cancer at diagnosis and subsequent survival. Br. Med. |. Open 2014, 4, e004295. [CrossRef]

Anderson, LM.; Nutt, D.].; Deakin, ].EW. Evidence-based guidelines for treating depressive disorders with antidepressants: A
revision of the 1993 British Association for Psychopharmacology guidelines. J. Psychopharmacol. 2000, 14, 3-20. [CrossRef]
Barbui, C.; Hotopf, M. Amitriptyline v. the rest: Still the leading antidepressant after 40 years of randomised controlled trials. Br.
J. Psychiatry 2001, 178, 129-144. [CrossRef] [PubMed]

Henry, J.A.; Alexander, C.A.; Sener, E.K. Relative mortality from overdose of antidepressants. Br. Med. J. 1995, 310, 221-224.
[CrossRef] [PubMed]

Liu, X.; Fu, Q.; Tang, Y.; Deng, ].H.; Mei, D.; Zhang, B. A case report of neurological adverse events caused by short-term and
low-dose treatment of mitotane: The role of therapeutic drug monitoring. Medicine 2020, 99, €22620. [CrossRef] [PubMed]

Di Paolo, A.; Ciofi, L.; Bacca, A.; Bernini, G. A case report of a TDM-guided optimization of mitotane for a safe and effective
long-term treatment. J. Chemother. 2019, 31, 105-108. [CrossRef]

Pape, E.; Feliu, C.; Yéléhé-Okouma, M.; Colling, N.; Djerada, Z.; Gambier, N.; Weryha, G.; Scala-Bertola, ]. High-Dose Mitotane-
Induced Encephalopathy in the Treatment of Adrenocortical Carcinoma. Oncologist 2018, 23, 389-390. [CrossRef]

Satat, K. Chemotherapy-induced peripheral neuropathy-part 2: Focus on the prevention of oxaliplatin-induced neurotoxicity.
Pharmacol. Rep. 2020, 72, 508-527. [CrossRef]

Caraceni, A.; Shkodra, M. Cancer Pain Assessment and Classification. Cancers 2019, 11, 510. [CrossRef]

van den Beuken-van Everdingen, M.H.J.; Hochstenbach, L.M.].; Joosten, E.A.].; Tjan-Heijnen, V.C.G.; Janssen, D.J.A. Update on
Prevalence of Pain in Patients with Cancer: Systematic Review and Meta-Analysis. J. Pain Symptom Manag. 2016, 51, 1070-1090.e9.
[CrossRef]

Cosentini, D.; Grisanti, S.; Hadoux, J.; Libe, R.; Frigerio, M.; Lagana, M.; Deschamps, F.; Zamparini, M.; Lamartina, L.; Pedersini,
R.; et al. Progression of Vertebral Fractures in Patients with Adrenocortical Carcinoma Undergoing Mitotane Therapy. J. Clin.
Endocrinol. Metab. 2022, 107, €2167-e2176. [CrossRef]

Varrassi, G.; Coluzzi, F.; Guardamagna, V.A.; Puntillo, F; Sotgiu, G.; Vellucci, R. Personalizing Cancer Pain Therapy: Insights
from the Rational Use of Analgesics (RUA) Group. Pain Ther. 2021, 10, 605-617. [CrossRef]

Caraceni, A.; Martini, C.; Zecca, E.; Fagnoni, E. Cancer pain management and palliative care. Handb. Clin. Neurol. 2012, 32,
391-415. [CrossRef]

Colling, C.; Nachtigall, L.; Biller, B.M.K.; Miller, K.K. The biochemical diagnosis of adrenal insufficiency with modern cortisol
assays: Reappraisal in the setting of opioid exposure and hospitalization. Clin. Endocrinol. 2022, 96, 21-29. [CrossRef] [PubMed]
Greco, M.T,; Roberto, A.; Corli, O.; Deandrea, S.; Bandieri, E.; Cavuto, S.; Apolone, G. Quality of Cancer Pain Management:
An Update of a Systematic Review of Undertreatment of Patients with Cancer. . Clin. Oncol. 2014, 32, 4149-4154. [CrossRef]
[PubMed]

Sepulveda, C.; Marlin, A.; Yoshida, T.; Ullrich, A. Palliative Care: The World Health Organization’s global perspective. |. Pain
Symptom Manage. 2002, 24, 91-96. [CrossRef]

Cotogni, P; Saini, A.; de Luca, A. In-Hospital Palliative Care: Should We Need to Reconsider What Role Hospitals Should Have
in Patients with End-Stage Disease or Advanced Cancer? . Clin. Med. 2018, 7, 18. [CrossRef]

Smith, T.J.; Temin, S.; Alesi, E.R.; Abernethy, A.P,; Balboni, T.A.; Basch, E.M.; Ferrell, B.R.; Loscalzo, M.; Meier, D.E.; Paice, |.; et al.
American Society of Clinical Oncology provisional clinical opinion: The integration of palliative care into standard oncology care.
J. Clin. Oncol. 2012, 30, 880-887. [CrossRef]

Jacobsen, J.; Jackson, V.; Dahlin, C.; Greer, J.; Perez-Cruz, P.; Billings, ].A.; Pirl, W.; Temel, ]. Components of Early Outpatient
Palliative Care Consultation in Patients with Metastatic Nonsmall Cell Lung Cancer. J. Palliat. Med. 2011, 14, 459-464. [CrossRef]
Yoong, J.; Park, E.R.; Greer, ].A.; Jackson, V.A.; Gallagher, E.R,; Pirl, WEE; Back, A.L.; Temel, ].S. Early palliative care in advanced
lung cancer: A qualitative study. . Am. Med. Ass. Intern. Med. 2013, 173, 283-290. [CrossRef]

Hui, D.; Hannon, B.L.; Zimmermann, C.; Bruera, E. Improving patient and caregiver outcomes in oncology: Team-based, timely,
and targeted palliative care. CA Cancer |. Clin. 2018, 68, 356-376. [CrossRef]


http://doi.org/10.1007/s11920-013-0404-1
http://doi.org/10.1007/s11102-022-01245-9
http://www.ncbi.nlm.nih.gov/pubmed/35767164
http://doi.org/10.1016/j.genhosppsych.2006.05.006
http://www.ncbi.nlm.nih.gov/pubmed/16950374
http://doi.org/10.3109/09540261.2013.875891
http://www.ncbi.nlm.nih.gov/pubmed/24716498
http://doi.org/10.1136/bmj.k1415
http://www.ncbi.nlm.nih.gov/pubmed/29695476
http://doi.org/10.3109/09540261.2013.868788
http://doi.org/10.2302/kjm.2017-0010-IR
http://doi.org/10.1136/bmjopen-2013-004295
http://doi.org/10.1177/026988110001400101
http://doi.org/10.1192/bjp.178.2.129
http://www.ncbi.nlm.nih.gov/pubmed/11157426
http://doi.org/10.1136/bmj.310.6974.221
http://www.ncbi.nlm.nih.gov/pubmed/7866123
http://doi.org/10.1097/MD.0000000000022620
http://www.ncbi.nlm.nih.gov/pubmed/33019484
http://doi.org/10.1080/1120009X.2018.1552502
http://doi.org/10.1634/theoncologist.2017-0426
http://doi.org/10.1007/s43440-020-00106-1
http://doi.org/10.3390/cancers11040510
http://doi.org/10.1016/j.jpainsymman.2015.12.340
http://doi.org/10.1210/clinem/dgab899
http://doi.org/10.1007/s40122-021-00248-x
http://doi.org/10.1016/B978-0-444-52138-5.00027-X
http://doi.org/10.1111/cen.14587
http://www.ncbi.nlm.nih.gov/pubmed/34498295
http://doi.org/10.1200/JCO.2014.56.0383
http://www.ncbi.nlm.nih.gov/pubmed/25403222
http://doi.org/10.1016/S0885-3924(02)00440-2
http://doi.org/10.3390/jcm7020018
http://doi.org/10.1200/JCO.2011.38.5161
http://doi.org/10.1089/jpm.2010.0382
http://doi.org/10.1001/jamainternmed.2013.1874
http://doi.org/10.3322/caac.21490

Cancers 2022, 14, 5901 19 of 19

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.
121.

122.

123.

124.

Meyers, EJ.; Linder, J.; Beckett, L.; Christensen, S.; Blais, ].; Gandara, D.R. Simultaneous care: A model approach to the perceived
conflict between investigational therapy and palliative care. J. Pain Symptom Manag. 2004, 28, 548-556. [CrossRef]

Hui, D.; Bruera, E. Integrating palliative care into the trajectory of cancer care. Nat. Rev. Clin. Oncol. 2016, 13, 159-171. [CrossRef]
[PubMed]

Temel, ].S.; Greer, J.A.; Muzikansky, A.; Gallagher, E.R.; Admane, S.; Jackson, V.A.; Dahlin, C.M.; Blinderman, C.D.; Jacobsen, J.;
Pirl, W.E; et al. Early Palliative Care for Patients with Metastatic Non-Small-Cell Lung Cancer. N. Engl. ]. Med. 2010, 363, 733-742.
[CrossRef] [PubMed]

Haun, M.W.; Estel, S.; Riicker, G.; Friederich, H.-C.; Villalobos, M.; Thomas, M.; Hartmann, M. Early palliative care for adults
with advanced cancer. Cochrane Database Syst. Rev. 2017, 2017, CD011129. [CrossRef] [PubMed]

Zimmermann, C.; Swami, N.; Krzyzanowska, M.; Hannon, B.; Leighl, N.; Oza, A.; Moore, M.; Rydall, A.; Rodin, G.; Tannock, L;
et al. Early palliative care for patients with advanced cancer: A cluster-randomised controlled trial. Lancet 2014, 383, 1721-1730.
[CrossRef] [PubMed]

Bakitas, M.A.; Tosteson, T.D.; Li, Z.; Lyons, K.; Hull, ].G.; Li, Z.; Dionne-Odom, J.N.; Frost, J.; Dragnev, K.H.; Hegel, M.T.; et al.
Early Versus Delayed Initiation of Concurrent Palliative Oncology Care: Patient Outcomes in the ENABLE III Randomized
Controlled Trial. J. Clin. Oncol. 2015, 33, 1438-1445. [CrossRef]

Zagonel, V.; Torta, R.; Franciosi, V.; Brunello, A.; Biasco, G.; Cattaneo, D.; Cavanna, L.; Corsi, D.; Farina, G.; Fioretto, L.; et al.
Early Integration of Palliative Care in Oncology Practice: Results of the Italian Association of Medical Oncology (AIOM) Survey.
J. Cancer 2016, 7, 1968-1978. [CrossRef]

Zagonel, V.; Franciosi, V.; Brunello, A.; Biasco, G.; Broglia, C.; Cattaneo, D.; Cavanna, L.; Corsi, D.; Farina, G.; Fioretto, L.; et al.
Position Paper of the Italian Association of Medical Oncology on Early Palliative Care in Oncology Practice (Simultaneous Care).
Tumori. J. 2017, 103, 9-14. [CrossRef]

Gomez-Batiste, X.; Martinez-Mufioz, M.; Blay, C.; Amblas, J.; Vila, L.; Costa, X.; Espaulella, J.; Villanueva, A.; Oller, R.; Martori,
J.C.; et al. Utility of the NECPAL CCOMS-ICOQ® tool and the Surprise Question as screening tools for early palliative care and to
predict mortality in patients with advanced chronic conditions: A cohort study. Palliat. Med. 2017, 31, 754-763. [CrossRef]
Fisher, G.; Shadmi, E.; Porat-Packer, T.; Zisberg, A. Identifying patients in need of palliative care: Adaptation of the Necesidades
Paliativas CCOMS-ICO© (NECPAL) screening tool for use in Israel. Palliat. Support Care 2022, 26, 1-7. [CrossRef]

Owusuaa, C.; Dijkland, S.A.; Nieboer, D.; van der Heide, A.; van der Rijt, C.C.D. Predictors of Mortality in Patients with Advanced
Cancer A Systematic Review and Meta-Analysis. Cancers 2022, 14, 328. [CrossRef]

Brunello, A.; Galiano, A.; Schiavon, S.; Nardi, M.; Feltrin, A.; Pambuku, A.; De Toni, C.; Col, A.D.; Lamberti, E.; Pittarello, C.; et al.
Simultaneous Care in Oncology: A 7-Year Experience at ESMO Designated Centre at Veneto Institute of Oncology, Italy. Cancers
2022, 14, 2568. [CrossRef] [PubMed]

Galiano, A.; Schiavon, S.; Nardi, M.; Guglieri, I.; Pambuku, A.; Martino, R.; Bolshinsky, M.; Murgioni, S.; Intini, R.; Solda, C.; et al.
Simultaneous care in oncology: Assessment of benefit in relation to symptoms, sex, and age in 753 patients. Front. Oncol. 2022,
12,989713. [CrossRef] [PubMed]

Ghandourh, W.A. Palliative care in cancer: Managing patients’ expectations. J. Med. Radiat. Sci. 2016, 63, 242-257. [CrossRef]
[PubMed]

Heyland, D.K.; Allan, D.E.; Rocker, G.; Dodek, P; Pichora, D.; Gafni, A. Discussing prognosis with patients and their families near
the end of life: Impact on satisfaction with end-of-life care. Open Med. 2009, 3, e101-e110.

Agarwal, R,; Epstein, A.S. Advance Care Planning and End-of-Life Decision Making for Patients with Cancer. Semin. Oncol. Nurs.
2018, 34, 316-326. [CrossRef]

Gillick, M.R. Advance care planning. N. Engl. |. Med. 2004, 350, 7-8. [CrossRef]

Tulsky, J.A. Beyond Advance Directives. . Am. Med. Ass. 2005, 294, 359. [CrossRef]

Schnipper, L.E.; Smith, T.J.; Raghavan, D.; Blayney, D.W.; Ganz, P.A.; Mulvey, T.M.; Wollins, D.S. American Society of Clinical
Oncology Identifies Five Key Opportunities to Improve Care and Reduce Costs: The Top Five List for Oncology. J. Clin. Oncol.
2012, 30, 1715-1724. [CrossRef]

Isenberg, S.R.; Aslakson, R.A.; Smith, T.]. Implementing Evidence-Based Palliative Care Programs and Policy for Cancer Patients:
Epidemiologic and Policy Implications of the 2016 American Society of Clinical Oncology Clinical Practice Guideline Update.
Epidemiol. Rev. 2017, 39, 123-131. [CrossRef]

Kelly, R.J.; Smith, T.J. Delivering maximum clinical benefit at an affordable price: Engaging stakeholders in cancer care. Lancet
Oncol. 2014, 15, e112—e118. [CrossRef]

Documento AIOM-SICP. 2015. Available online: https://www.sicp.it/documenti/sicp/2015/10/ cure-palliative-precoci-e-
simultanee-documento-aiom-sicp/ (accessed on 18 October 2022).


http://doi.org/10.1016/j.jpainsymman.2004.03.002
http://doi.org/10.1038/nrclinonc.2015.201
http://www.ncbi.nlm.nih.gov/pubmed/26598947
http://doi.org/10.1056/NEJMoa1000678
http://www.ncbi.nlm.nih.gov/pubmed/20818875
http://doi.org/10.1002/14651858.CD011129.pub2
http://www.ncbi.nlm.nih.gov/pubmed/28603881
http://doi.org/10.1016/S0140-6736(13)62416-2
http://www.ncbi.nlm.nih.gov/pubmed/24559581
http://doi.org/10.1200/JCO.2014.58.6362
http://doi.org/10.7150/jca.14634
http://doi.org/10.5301/tj.5000593
http://doi.org/10.1177/0269216316676647
http://doi.org/10.1017/S1478951522001390
http://doi.org/10.3390/cancers14020328
http://doi.org/10.3390/cancers14102568
http://www.ncbi.nlm.nih.gov/pubmed/35626172
http://doi.org/10.3389/fonc.2022.989713
http://www.ncbi.nlm.nih.gov/pubmed/36313660
http://doi.org/10.1002/jmrs.188
http://www.ncbi.nlm.nih.gov/pubmed/27741380
http://doi.org/10.1016/j.soncn.2018.06.012
http://doi.org/10.1056/NEJMp038202
http://doi.org/10.1001/jama.294.3.359
http://doi.org/10.1200/JCO.2012.42.8375
http://doi.org/10.1093/epirev/mxw002
http://doi.org/10.1016/S1470-2045(13)70578-3
https://www.sicp.it/documenti/sicp/2015/10/cure-palliative-precoci-e-simultanee-documento-aiom-sicp/
https://www.sicp.it/documenti/sicp/2015/10/cure-palliative-precoci-e-simultanee-documento-aiom-sicp/

	Introduction 
	Endocrine Treatment: Mitotane and Steroidogenesis Inhibitors 
	Standard Life-Prolonging Curative Treatments for Patients with ACC 
	Symptom Management 
	Fatigue and Adrenal Insufficiency 
	Nausea and Vomiting 
	Anorexia and Cachexia 
	Depression and Neurological Side Effects 
	Pain 

	Simultaneous Care and Palliative Care 
	Patient-Centered Program and Palliative Care for Patients with Advanced ACC: To-Do List for 2030 
	Conclusions 
	References

