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Abstract The prognosis of advanced adrenocortical carcino-
ma (ACC) is dismal but heterogeneous. In 2011, mitotane is the
only drug approved in Europe and US for the treatment of
advanced ACC. Mitotane exerts both antisecretory and
antiproliferative effects, which are delayed over time, and
requires careful biological and morphological evaluations

coupled with mitotane plasma measurement monitoring. In
the absence of demonstration of any superior activity of
combined polychemotherapy, the least toxic regimen should
be considered in routine care. Locoregional therapies, including
surgery of the primary tumor and metastases, should be
considered part of the therapeutic arsenal. A prolonged survival
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can be observed in the case of tumor objective response and/or
high plasma mitotane levels. New protocols are urgently
needed, coupled with ancillary studies dedicated to progress
in the findings of predictors or surrogates. International
networks and comprehensive databases gathering clinical and
biological data constitute the prerequisites for progress.
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Introduction

This review provides a state of the art for the clinical
management of advanced adrenocortical carcinoma (ACC)
in 2011. Taking into account the recent ENSAT classifica-
tion, advanced ACC is best defined by stage III (defined by
locoregional spread) or stage IV (defined by the presence of
distant metastases) and represents 18–26% and 21–46% of
ACC patients at diagnosis, respectively [1–3]. Due to the
scarcity of data on stage III ACC patients, this review will
mainly focus on the management of stage IVACC patients.
However, strategies in unresectable stage III patients benefit
from the results derived from studies on stage IV ACC
patients. Only results obtained in adult patients are
commented in this review. Several recommendations are
made based on these data and on our experience in this
field. The absence of randomized study makes the level of
recommendations still low.

Prognosis of Advanced ACC

The prognosis of stage IV ACC patients is dismal and a
vast majority of deaths are due to tumor-related progression

[4]. The 5-year survival rate ranges between 0% and 13% in
three multicentric studies [1–3]. At the time of first-line
cytotoxic chemotherapy initiation, median survivals of 10–
15 months have been reported [4–9]. Finally, two studies
analyzing a mixed population of unresectable stage III–IV
ACC patients reported a median survival of 16–24 months
[10, 11]. These figures rank stage IV ACC among the most
aggressive solid tumors in adults.

However, several reports suggest a greater heterogeneity
of advanced ACC prognosis than initially thought. In 2007,
the first prognostic study dedicated to stage IV ACC
patients reported a median survival of 20 months from the
time of metastasis diagnosis [4]. The number of tumor
organs and the mitotic count in the primary tumor were
identified as the most powerful prognostic parameters:
median survival was 25 months in the case of favorable
prognostic parameters (57% of the population under study),
but only 9 months when both parameters were found
unfavorable. Interestingly, this heterogeneous prognosis is
also retrieved in studies analyzing ACC survival at the time
of mitotane initiation with a survival ranging from 2 to
190 months [5, 7, 8, 12–18]. In addition, recent studies
suggest that stage III ACC prognosis may overlap with
stage IV [19–21].

Previous prognostic series, which included ACC of
various TNM stages, have confirmed the prognostic
value of the mitotic count [19–21] but also identified
additional prognostic parameters including history of
a previous surgery of the primary tumor [2, 22–25] and
the presence of cortisol secretion [26]. At the time of
chemotherapy initiation, other studies [5, 7, 11, 27]
confirmed the prognostic value of proliferative index
[27], previous history of surgery of the primary tumor at
the time of chemotherapy [5], or the hormonal status [5, 7,
11]. Finally, prognostic parameters like the performance
status [5], the disease-free interval between diagnosis of
the primary and stage III–IV ACC [11], or the anatomical
location of metastases [8] were also identified and will
deserve further attention in the future to refine the prognostic
classification. Table 1 provides a list of parameters which
should be determined in stage III–IV ACC patients to
refine future prognostic analyses and interpretation of
therapeutic trials. Figure 1 provides an example of a
tailored approach of advanced stage IV ACC patients
based on prognostic stratification used at Institut Gustave
Roussy.

Molecular stratification is expected to make the future of
prognostic classifications and to provide a bridge towards
new therapeutic options. Preliminary results [28–31] have
demonstrated a prognostic impact together with the
TNM stage. Additional markers like GLUT1 expression
or the results of FDG-PET may also play a prognostic
role [32, 33]
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Treatment of Advanced ACC

Control of Hormonal Secretions

Due to tumor aggressiveness of most ACC, therapeutic
management focuses on tumor burden control. Indeed, control
of hormonal secretion mirrors tumor burden control in the vast
majority of patients. Finally, a mitotane prescription, which
remains themost active antitumor option in 2011, also displays
antisecretory activity [13]. However, it should be kept in mind
that a deleterious prognostic role of cortisol secretion has
been reported in some studies. In keeping with this, control of
hypokalemia and early management of sepsis, psychiatric
disorders, increased glucose level, and blood pressure remain
critical before mitotane or other systemic options become

active. In that setting, drugs like ketoconazole, metyrapone,
or etomidate may be helpful, but all drug interactions should
be cautiously monitored [34–36]. Furthermore, liver chemo-
embolization may decrease hormone secretions and should be
performed in selected cases [37].

Control of Tumor Burden

Monochemotherapy with Mitotane

Mitotane is by far the most studied agent in ACC and the only
validated monochemotherapy in advanced ACC. After the
demonstration of its cytotoxic properties on the adrenals of
dogs and humans, it was first used in 1959 as a palliative
therapy of advanced ACC [38, 39]. More than 50 years later,
five retrospective and three prospective studies analyzing the
antitumor role of this drug used as single agent have been
published [5, 12–18] (Table 2). Various dosages of the drug
were used, ranging from 3 to 20 g/day, as first-line therapy in
most cases in 11–72 patients. Most patients were stage IV
and a few had unresectable stage III ACC. Objective
responses were reported in 13–33% of cases with duration
of 2–190 months. Median progression-free survival was not
reported in these studies. In addition, mitotane impact on
overall survival is suggested by several recent retrospective
studies [9, 15, 40, 41], but not all [7]. Mitotane has been
claimed to reverse the P-glycoprotein protein expression
which may influence the cell clearance of drugs like
doxorubicin and etoposide [42]. However, the relevance of
such activity has not been fully demonstrated in ACC
patients [7]. Mitotane is approved in Europe and US for the
treatment of advanced ACC.

Side effects of mitotane are diverse and target mainly the
digestive (nausea, vomiting, or diarrhea) and neurological
systems (vertigo, dizziness, somnolence, blurred vision,
poor verbalization, slow ideation…) [5, 12–18, 34, 35].

of objective response

Stage IV -  ACC  

Disease  Free Interval > 2 yrs   
And, <=2 tumor organs  

And,  mitotic count < 20/50 HPF in the primary 
And, no relevant glucocorticoid excess

YES = INTERMEDIATE  RISK 
Mitotane monochemotherapy  

Locoregional therapies including surgery of the primary 
or  Clinical trials 

NO = HIGH RISK 
M+EDP or M + P or M + EP  

or M+S or Clinical trials 

Discuss locoregional therapies including surgery in case  

Fig. 1 Therapeutic management
as a function of prognostic
stratification in stage IV ACC
patients. ACC adrenocortical
carcinoma, HPF high-power
field, M mitotane, E etoposide,
P cisplatin, S streptozocin

Table 1 Minimum data set to be included in reports of advanced
ACC at the time of treatment initiation

Age and comorbidity, performance status

Interval of time since first diagnosis of ACC

Interval of time since diagnosis of stage III–IV ACC

Items of the Weiss score

Proliferative index per 50 HPF: mitotic count (count 10 HPF in the
area of greatest numbers or mitotic figures) and Ki67 (in the most
active regions, count multiple regions)

Secretory status

pTNM UICC and ENSAT staging

FDG-PET status at diagnosis

Number of abnormal lymph nodes at imaging or positive at pathology

Presence of venous invasion or adjacent organ invasion

Number and type of tumor organs

Resection of the primary; R status if surgery was performed

Mitotane plasma levels at the time of polychemotherapy initiation

Signed informed consent for bioresource use when available

Planned modality of follow-up
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Awareness of these side effects is critical and requires a
dedicated education of patients. Digestive side effects occur
early and are thought to be related to a direct effect of the drug
on the digestive mucosa. Due to its cytotoxic role on the
adrenals, adrenal insufficiency is a logical consequence of
mitotane therapy which requires a corticosteroid and miner-
alosteroid substitution. As a rule, the appearance of digestive
side effects requires an increase of cortisol supplementation
dose not only to control the stress but also as a diagnostic test to
diagnose an insufficient replacement of cortisol. Mitotane is
also a strong inducer of liver enzyme activity including the
CYP3A4withmajor relevance regarding not only concomitant
therapy like cortisol replacement, vitamin K antagonist, and
oral contraception but also combined antitumor therapies [35,
36]. As practical consequences, routine cortisol replacement
dose is twofold or threefold compared to patients treated for
adrenal insufficiency, and heparin treatment and mechanic
contraception methods are favored. Blood monitoring of
mitotane treatment should include electrolyte measurements,
liver tests, and blood cell counts, of which respective
alterations constitute rare but potentially severe side effects
of the drug. The relevance of monitoring gonad steroids or
thyroid function tests is still debatable in the absence of
related symptoms [43]. Dyslipidemia should be treated with
drugs which do not interfere with CYP3A4 liver enzyme
activity

Monochemotherapy or Polychemotherapy
Without Mitotane

Apart from mitotane, only doxorubicin and irinotecan have
been tested as single agents in first-line or post first-line stage
IVACC patients, respectively. Doxorubicin used as first-line
treatment provides a 19% objective response rate in one study
[5], but no confirmatory study is yet available and no
objective response to doxorubicin used as second-line post
mitotane therapy was observed in the same study. Irinotecan
used as a second-line therapy or more, provided no objective
response [44].

The results of the combination of etoposide and cisplatin
without mitotane have been studied in two phase II studies
[17, 45]. Objective response rates of 11–46% have been
reported.

Polychemotherapy with Mitotane

As a general statement, not only the absence of randomized
trial but also of mitotane plasma level monitoring in these
studies make unknown the respective role of mitotane and
other cytotoxic agents regarding tumor control.

Two phase II trials have analyzed the antitumor effect of
mitotane combined with one cytotoxic drug. With cisplatin in
35 patients, Bukowski et al. reported a 30% objective
response rate and a 7.9-month duration [6]. With streptozocin
in 22 patients, Khan et al. reported a 36% objective response
rate and a 7-month duration [10].

Nine studies analyzed the antitumor effect of mitotane
combined with cytotoxic polychemotherapy. Cisplatin and
doxorubicin were the most frequently used drugs. In three first-
line studies, mitotane, cisplatin, and doxorubicin were combined
either with cyclophosphamide, 5-fluorouracile, or etoposide and
objective response rates of 18%, 23%, and 55%were reported in
11, 14, and 72 patients, respectively [11, 46, 47]. The rationale
of the FIRMACT trial, which is currently under analysis, is
based on the results of Berruti et al. and Khan et al. who
reported the highest objective response rates of 36% and 55%,
respectively [10, 11]. Together with mitotane, cisplatin and
etoposide provided a 31% objective response in 18 patients
[48] and doxorubicin, etoposide, and vincristine provided a
14% objective response [7]. As second-line treatment with
mitotane combined with cisplatin, teniposide, and cyclophos-
phamide, one objective response was reported among 9 patients
[49] and, with gemcitabine and 5-fluorouracile, two objective
responses were reported among 28 patients (7%) with a 46%
progression-free survival at 4 months [50].

In 2003, a conference consensus recommended, as first-line
therapy, to use mitotane combined or not with etoposide–
cisplatin, etoposide–cisplatin–doxorubicin, or streptozocin

Table 2 Results of mitotane monochemotherapy

Author, year; study type (n) Dosage, g/day Standardized CT WHO criteria Tumor response, n (%) Duration, months

Venkatesh, 1989; retrospective (72) NA No No 21 (29) NA

Luton, 1990; retrospective (37) 3–20 No No 5 (13) 5–25

Decker, 1991; prospective (36) 6 No Yes 8 (22) 3–82

Pommier, 1992; retrospective (29) NA No No 7 (24) NA

Haak, 1994; retrospective (55) 4–8 No Yes 15 (27) 2–190

Barzon, 1997; retrospective (11) 4–8 Yes Yes 2 (18) 12–21

Williamson, 1999; prospective (16) 4–10 No Yes 2 (13) NA

Baudin, 2001; prospective (13) 6–12 Yes Yes 4 (33) 10–48

NA not available
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[51]. In 2011, the benefit of combining mitotane to other
cytotoxic drugs remains to be demonstrated as well as the
antitumor effect of agents like streptozocin or doxorubicin. In
addition, only two studies have analyzed the antitumor effect
of cisplatin combined with etoposide. In parallel, it is well
known that combining mitotane with other cytotoxic agents
increases the rate of side effects [6]. In such a context, in the
absence of protocol, the least toxic approach should be
favored. Therefore, other forms of treatments like locoregional
therapies deserve attention and new trials are urgently needed.
The forthcoming results of the FIRMACT trial, which aimed
to compare the overall survival of ACC patients randomized
first line for mitotane plus etoposide–cisplatin–doxorubicin or
mitotane plus streptozocin regimen, will provide the first
head-to-head comparison of two polychemotherapy regimens
in the field of ACC. With a 7% objective response rate in
second or third lines, gemcitabine and 5-fluorouracile are new
agents also to be considered in the future.

Locoregional Therapies

Although rarely studied in ACC patients, locoregional
therapies should be considered as part of the therapeutic
arsenal. Locoregional therapeutic tools not only include
surgery, embolization combined or not with chemotherapy,
and radiofrequency but also other tools including radiotherapy.
In one study using liver chemoembolization as second-line
treatment, 83% of liver tumor control was reported at 3months,
and this was observed especially in patients with small-sized
metastases, below or equal to 3 cm [37]. It can be used
together with mitotane alone at the time of initiation to cover
the period of mitotane inefficiency or with polychemotherapy
in case of more aggressive tumors. For each locoregional
tool, the best indication should be discussed, case by case, in
the setting of multidisciplinary meetings.

The role of surgery, in the setting of advanced stage III–IV
ACC, should be cautiously discussed, since it is associated with
a higher risk of morbidity and mortality. Surgery of the primary
tumor can be considered in stage IVACC patients, considering
the fact that its prognostic value has been highlighted in several
prognostic studies [15, 22–25]. However, caution should be
exercised and clinicians should ascertain that the prognostic
evaluation is favorable (life expectancy above 6 months) and
that the primary represents a significant proportion of the
tumor burden and that complete resection of the primary is
feasible without major additional risk of mortality. Surgery
can also be applied to metastases. Due to the aggressiveness
of most stage IV ACC, we recommend its use at the time of
tumor response to medical treatment or at tumor stabilization
for at least 6 months (Fig. 1). In addition, complete resection
of the tumor should be feasible. Such a strategy resulted in
complete response in some cases [7, 9, 11]. Surgery, at the
time of diagnosis of metastases, can also be an option in case

of favorable prognostic presentation and when a complete
resection is expected (Fig. 1).

Predictors and Surrogate Markers

Predictors and surrogate markers are best defined in
randomized studies. In the absence of any randomized
study currently published, the parameters discussed below
have to be validated.

Predictors of Response in ACC Patients

Plasma mitotane levels between 14 and 20 mg/L have been
suggested to carry an acceptable risk over benefit ratio
regarding the prediction of objective response [15]. This result
was prospectively confirmed in another study [18]. Objective
response rates of 55% and 66% were reported, and significant
neurological toxicity was observed when plasma levels were
above 20 or 30 mg/L [15, 18, 52]. These two studies yielded
to the recommendation that plasma mitotane levels between
14 and 20 mg/L should be reached and maintained in ACC
patients treated with mitotane [51]. In addition, four
retrospective studies demonstrated a correlation between
plasma levels of mitotane above 14 mg/L and improved
survival [9, 15, 40, 41]. Recently, a retrospective study of the
ENSAT group analyzed the correlation between tumor response
and plasma mitotane levels in 97 ACC patients treated with
mitotane combined or not with polychemotherapy [41]. A
significantly higher objective response rate was observed
when plasma mitotane levels exceeded 14 mg/L: 35% of
patients with plasma mitotane levels above 14 mg/L experi-
enced an objective response compared to 15% when plasma
mitotane levels remained below the 14 mg/L cutoff. In the
same study, a specificity of 90% was observed, regarding the
prediction of objective response, when mitotane plasma levels
above 20 mg/L were reached. In addition, a sensitivity of 89%
was observed when mitotane plasma levels above 10 mg/L
were reached. These results suggest that new recommenda-
tions could be made: to maintain plasma mitotane levels
between 10 and 20 mg/L and, in selected patients with good
tolerance and absence of objective response, to target a plasma
mitotane level above 20 mg/L but below 30 mg/L.

Time to reach the therapeutic plasma level of mitotane has
been shown to last from 1 to 6 months after mitotane initiation
and sometimes is never obtained. Indeed, 60% to 100% of
patients experience therapeutic plasma levels during the course
of the disease, but no robust correlation with the cumulative
dose ofmitotanewas found [15, 18, 53, 54]. As a consequence,
the best strategy regarding mitotane daily dose at drug
initiation remains debated [50, 54]. In addition, maintenance
of plasma therapeutic levels, during the course of the disease,
remains a challenge [15]. In daily practice, the delayed action
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of mitotane forces clinicians to engage polychemotherapy
early in the course of ACC together with mitotane therapy. As
a consequence, a significant number of ACC patients received
a polychemotherapy at the time of first tumor evaluation and
the role attributable to each therapeutic option, i.e., mitotane or
polychemotherapy, remains undefined. This situation, quite
unique in oncology, has notable consequences in the field of
ACC management. Indeed, an early progression during
mitotane therapy cannot be considered a definitive proof of
resistance to the drug and, therefore, the definition of mitotane
resistance should be clarified. In a recent study, we suggested
that at least twomitotane levels above 14mg/L, 3months apart,
should be obtained to declare a patient as resistant to mitotane
therapy [8]. This proposal was based on the observation that
progression of ACC during mitotane monotherapy and a
single mitotane plasma level measurement above 14 mg/L
was compatible with the further demonstration of an objective
response after initiation of polychemotherapy. In other words,
demonstration of tumor progression in patients with low or
even one mitotane plasma level above 14 mg/L should trigger
the start of additional therapeutic options but not the
systematic withdrawal of mitotane. Taking into account the
recent study of Hermsen et al. [41], mitotane resistance could
also be defined by taking into account when the cutoff of
20 mg/L can be reached or the highest plasma mitotane level
can be reached at the highest tolerated dose.

In addition to the predictive value of plasmamitotane levels,
one study has suggested a link between survival of patients
treatedwith mitotane therapy and cortisol secretion, suggesting
similar biological background between the mechanism of
cortisol secretion and antitumor activity of mitotane [26]. No
confirmatory study is available and the recommendation is to
treat secretory and nonsecretory ACC patients with the same
strategy. It should be mentioned also that the unfavorable

prognostic impact of cortisol secretion has been reported by
some studies [7, 11, 26], but not all [4, 6, 10].

Recently, low ERCC1 expression, a marker of active DNA
repair complex within tumor cells, was shown to be associated
with efficacy of cisplatinum therapy in ACC patients [27].
Ronchi et al. first reported that ERCC1 staining was the
strongest predictor of survival after the initiation of cisplatin
treatment in 45 ACC patients. In that study, low staining for
ERCC1 was indicative of a higher response rate observed in
29% of ACC patients versus 14% when ERCC1 staining
was high. A statistically significant impact on survival was
also found. Using the same methodology, another study
found a similar trend regarding the response rate (26.7%
versus 16.7% in ERCC1-low and ERCC1-high patients,
respectively), but ERCC1 staining did not influence overall
survival after platinum-based chemotherapy [8].

Surrogates of Survival in ACC Patients

Up to now, four retrospective studies have reported a relationship
between complete or objective response at 2 or 4 months and
improved survival [7, 8, 11, 55], but this was not confirmed in
another study [6]. The prolonged median survival of responders,
above 34 months in these studies, is remarkable and suggests
that this subgroup of patients should be reconsidered for
locoregional options including surgery (Fig. 1). In one of these
studies, plasma mitotane levels above 14 mg/L and presence of
an objective response were found to be the two most significant
independent prognostic parameters at the time of therapeutic
intervention [8]. Therefore, the results of the plasma mitotane
levels may also help to refine the strategy. An example of a
therapeutic strategy used at the Institut Gustave Roussy, based
on the results of imaging, plasma mitotane levels, and
prognostic stratification, as defined above, is provided in Table 3.

Table 3 Therapeutic management strategy of advanced ACC, used at the Institut Gustave Roussy, as a function of tumor response, plasma
mitotane levels, and prognostic parameters

Plasma mitotane RECIST: objective response RECIST: stabilization RECIST: progression

<14 or >14 mg/La at only
one measurement

Increase mitotaneb Increase mitotaneb Increase mitotaneb

Locoregional optionsc Combined chemotherapy (high-risk
group) and or locoregional therapies
(intermediate-risk group)

Combined chemotherapy
or clinical trials

>14 mg/L at two measurements
3 months apart

Maintain mitotaneb Maintain mitotaneb Discuss withdrawal
of mitotane therapy

Locoregional optionsc Combined chemotherapy or trials
(high-risk group) and or locoregional
therapies (intermediate-risk group)

Chemotherapy or
clinical trials

a Consider results of plasma mitotane within the three previous months
b In case of good tolerance
c Locoregional options include liver embolization, radiofrequency ablation, external radiotherapy, and surgery of the primary tumor and metastases
to be discussed case by case
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Future Directions

Obviously, the results discussed above cannot be considered as
satisfactory and new therapeutic options are needed. However,
the efforts to fight this rare and severe cancer should not be
underestimated. We must admit that conditions of progress
have been implemented in the last few years including a better
characterization of ACC prognosis and preliminary identifica-
tion of predictors of response and surrogate (see above). The
recent creation of networks, including the ENSAT network,
dedicated to malignant adrenal tumors allows several expert
centers around the world to gather their results and discuss new
protocols in the field of ACC. The implementation and
achievement of the first international randomized study in the
field of ACC, the FIRMACT study, is a direct result of these
advances. Ongoing creation of large clinical databases which
trace available tumor tissues and fluids for research is another
key step of progress together with the increase of available
preclinical models.

To speed up the process of drug development in the area
of ACC, the following recommendations could be applied
in future trials:

– Characterization of ACC patients before treatment should
be standardized. This includes an appropriate evaluation
of the parameters listed in Table 1. Interval of time
between major ACC events, pathological analysis with
proliferative index measurements (mitotic count and
Ki67 index), hormonal tests, and lung, abdomen, and
pelvic computerized tomography together with FDG-
PET constitute the basis of this approach.

– Follow-up of ACC patients at the time of medical therapy
should be standardized. Plasma mitotane measurement is
mandatory at least every month during the first 6 months,
at the time of best morphological response, and then every
2–3 months during the follow-up period. A standardized
methodology for mitotane measurement should be used
to allow comparisons and early implementation of the
results. Response to therapy should be evaluated with
standardized methodology (RECIST criteria). Tumor
response evaluation should be performed, at least every
2 months, for first-line or second-line therapies but at
shorter intervals of time, every 4–6 weeks, at the time of
third or fourth lines if active therapy is still ongoing or in
case of parameters which indicate a poor prognosis.
Monitoring of hormonal secretions is also recommended
at each imaging evaluation.

– All efforts should be made to include ancillary studies
focusing on the discovery of predictors of response in
new trials. Towards that end, not only archival
materials but also fresh tumor tissue analyses, obtained
at the time of medical treatment, should be imple-
mented. Indeed, this strategy may allow translating all

objective responses into meaningful biological predic-
tors that will help the future selection of patients for
each given therapy.

– All efforts should bemade to validate a surrogatemarker of
ACC overall survival in new randomized trials. Classical
methodology to validate new options involves randomized
trials against a standard or a placebo. Although overall
survival is a meaningful endpoint in aggressive cancer like
ACC, methodological recommendations of such trials may
omit crossover in order to avoid the use of the same lines of
treatments in both arms. This strategy raises ethical
concerns in a cancer like ACC with a limited number of
options available and a poor prognosis. One way to
overcome this problem is to urgently validate a surrogate
of ACC overall survival to be used as a primary endpoint
in future studies.

– Mitotane action is delayed. In that context, new protocols
should be implemented either before the use of mitotane
or after mitotane withdrawal. In addition, a consensual
definition of mitotane resistance should be provided. In
Table 2, we suggest to discuss mitotane withdrawal in
case of two mitotane measurements above 14 mg/L,
3 months apart, associated with tumor progression.
Alternative options are proposed in this manuscript.

– Mitotane is a liver enzyme inducer. In that setting,
pharmacokinetic studies are recommended in ACC
patients treated with mitotane

– Phase II trials testing new agents, worldwide, are
urgently needed. ACC patients should be enrolled in
phase I trials in the absence of dedicated protocols for
ACC. At the time of validation, randomized phase II
trials prolonged in phase III trials in the case of
attractive interim analysis may constitute the best
option in this rare and severe cancer.
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