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in 45%; tumor invasion in adjacent organ in 25%; 
extratumor invasion (with tumor infiltration in 
the surrounding tissue); in 35%; and margin sta‑
tus R2, in 10%.

Of the analyzed patients, 48% had ACCs that, 
despite surgery, relapsed during the follow ‑up 
and 51% died from the disease. It is known that 
literature data about recurrence are widely vari‑
able (ranging from 21% to 91%) due to the het‑
erogeneity of the different series.

Nowak et al11 present a brief summary of 
the most important prognostic factors of clini‑
cal outcome and describe the relationships of sex, 
age at diagnosis, ENSAT stage, resection margin 
status after surgery, Ki67 index, hormonal ac‑
tivity, mitotane treatment, mitotic index, and 
the risk for cancer mortality and RFS. The prog‑
nostic factors of OS were different from those 
related to RFS.

In the univariate analysis, the factors related 
to decreased OS were older age (>50 years), ad‑
vanced stage, higher Ki67 and mitotic indices, 
margin status R2 (indicating macroscopic resid‑
ual disease). Patients older than 50 years pre‑
sented more often with advanced stages (III–IV) 
and had higher risk for death (29.3 vs 66.9 in pa‑
tients younger than 50 years). In the multivari‑
ate analysis, older age, stage IV, margin status R2, 
and also mitotane treatment were independent‑
ly associated with poor prognosis.

In this series, ACC was associated with a 2‑ 
and 5 ‑year OS of 66% and 46%, respectively, 
for all stages with a median probability of OS of 
43.5 months (ranging from 78.9 months for stage 
I to 19.5 months for stage IV).

Fifty ‑three patients received adjuvant treat‑
ment with mitotane, with improved OS in both 
univariate and multivariate analyses (with no 
difference in OS between stages I+II and stage 
III in the multivariate analysis). Over 80% of 
patients who did not receive mitotane died vs 
49% of patients who were treated with this 
agent (with 5 ‑year survival rate of 28.6 and 48.2, 

Adrenocortical carcinoma (ACC) is a rare tumor 
with an incidence of approximately of 0.5 to 2 cas‑
es/million inhabitants per year.1-3 It is one of 
the most aggressive solid tumors characterized 
by a high recurrence rate with poor response to 
treatment and unfavorable clinical outcome rep‑
resenting the cause of mortality or substantial 
morbidity in most affected patients.

ACC cause ‑specific 5 ‑year survival rate is about 
40%,3-6 ranging from 65% in localized disease to 
44% and 7% in regional and distant disease, re‑
spectively, with a median overall survival (OS) of 
35 to 38 months.6,7

Complete surgical resection, without tumor 
margin positivity (evaluating the distance be‑
tween the tumor and the edge of the surround‑
ing tissue removed), termed as R0, is a critical 
prognostic factor associated with improved out‑
come.8 It is certain that completeness of surgi‑
cal excision is the curative treatment that offers 
the best hope for long ‑term survival; however, 
recurrence rate is also high in patients with ap‑
parently complete resection.9 In these patients, 
adjuvant mitotane is associated with prolonged 
recurrence ‑free survival (RFS).9

Also advanced tumor stage according to the Eu‑
ropean Network for the Study of Adrenal Tumors 
(ENSAT) staging system (classification which de‑
fines stage I ACC as measuring ≤5 cm and confined 
to the adrenal gland; stage II, as intra ‑adrenal ACC 
>5 cm; stage III, by the presence of regional nod‑
al involvement or local invasion; and stage IV, by 
evidence of distant metastases)10, larger tumor 
size, and high Ki67 index are relevant prognostic 
factors of poor outcome significantly associated 
with ACC recurrence and mortality.

In the current issue of Polish Archives of Internal 
Medicine (Pol Arch Intern Med), Nowak et al11 de‑
scribe a retrospective cohort of 66 patients with 
ACC diagnosed between 2002 and 2015.

ACCs in this series were, as expected, aggres‑
sive, with ENSAT stage III and IV disease found in 
about 53% of tumors; invasion in capsular vessels, 
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a retrospective trial of treated vs untreated pa‑
tients and showed that, in low ‑stage tumors, ad‑
juvant mitotane treatment had an independent 
positive effect on RFS.

In the last year, the management of patients 
with low ‑stage tumors has become a topic of dis‑
cussion and with great clinical impact, as the ma‑
jority of ACCs are now diagnosed at an early stage 
probably as a consequence of the increased avail‑
ability of radiological imaging procedures. How‑
ever, despite earlier diagnosis, ACC is associated 
with a high percentage of recurrences even when 
surgical resection, the only curative approach, is 
apparently complete.

The retrospective design of the study by Nowak 
et al11 is a major limitation. Another point is that 
almost all patients (53 of 66) were treated with 
mitotane, and no data on the administered dose, 
serum mitotane concentration monitoring, and 
side effects and toxicity during treatment were 
reported. Also, data about risk factors for OS and 
RFS were incomplete due to missing information 
in about one ‑third of patients. The prognostic 
factors of RFS were evaluated only in 41 patients 
treated with adjuvant mitotane after surgery. 
However, retrospective ACC series, such as this 
by Nowak et al,11 are useful for trying to identi‑
fy prognostic factors and to improve the man‑
agement of this aggressive tumor.

In conclusion, ACC carries a high risk for mor‑
tality (over 50% in this series) and recurrent dis‑
ease. It remains a challenging malignancy that 
requires new prognostic predictors and thera‑
peutic approach.

OpEn AccEss This is an Open Access article dis‑
tributed under the terms of the Creative Com‑
mons Attribution ‑NonCommercial ‑ShareAlike 
4.0 International License (CC BY‑NC‑SA 4.0), 
allowing third parties to copy and redistribute 
the material in any medium or format and to re‑
mix, transform, and build upon the material, pro‑
vided the original work is properly cited, distrib‑
uted under the same license, and used for non‑
commercial purposes only. For commercial use, 
please contact the journal office at pamw@mp.pl.
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respectively). However, these patients represent‑
ed a small group (7 of 66) and presented with ad‑
vanced stage.

In the univariate analysis, the Ki67 index was 
associated with both reduced OS and RFS with 
a hazard ratio (HR) for death of 1.03 per 1% in‑
crease in the Ki67 index and 3.19 for the Ki67 in‑
dex exceeding 10% (5 ‑year survival of patients 
with a Ki67 index of less than 10% differed sig‑
nificantly from patients with a Ki67 index ex‑
ceeding 10%: 66.8 and 36.2, respectively). How‑
ever, the Ki67 index was not included in the mul‑
tivariate model of OS due to small number of 
events. In the univariate analysis, HR for death 
was 7.91 for a mitotic index exceeding 20/50 high 
power fields. Due to too many missing obser‑
vations and too small a number of events, also 
this factor was not included in the multivari‑
ate analysis.

The authors conclude that both Ki67 and mi‑
totic indices should be mandatory in every histo‑
pathologic report of ACC, as they may have very 
strong prognostic potential. These results con‑
firm recently published data showing that Ki67 is 
an important prognostic factor of OS and RFS.12 
In the series, the secreting tumors (58.9%) did 
not show a different behavior from the nonse‑
creting ones.

Twenty patients recurred after potentially cura‑
tive surgery (R0) (1 patient, stage I; 12 (46%), stage 
II; and 9 (45%), stage III, with a median probabil‑
ity of RFS of 101.1 months). The prognostic fac‑
tors of RFS in the univariate analysis were male 
sex, higher Ki67 and mitotic indices, and no mito‑
tane treatment, all associated with decreased RFS. 
The ENSAT stage was not found to be a prognostic 
factor of RFS in the univariate analysis (probably 
due to the small number of patients). According 
to Nowak et al,11 a good outcome in stage II pa‑
tients may be related to the fact that 88% of ACC 
patients received adjuvant mitotane treatment af‑
ter potentially curative surgery (R0).

In the multivariate analysis, only male sex was 
related to reduced RFS, while mitotane treatment 
was associated with prolonged RFS. Patients with 
stage III had the same risk for recurrence as pa‑
tients with stage I or II. Patients at high risk of 
recurrence (according to the classification de‑
fined as R0 and stage III or Ki67 >10%)13 were 
not found to be at higher risk of disease relapse.

Given the aggressiveness of ACC, should all 
ACC patients be treated with mitotane indepen‑
dently of stage? This was the approach applied 
by Nowak et al11 for all patients. They concluded 
that routine therapy with mitotane is warrant‑
ed in all ACC patients regardless of tumor stage.

At present, mitotane treatment is not manda‑
tory in early ACC stage,14,15 and the indications 
for its use remain uncertain. The currently ongo‑
ing randomized ADIUVO trial (Efficacy of Adju‑
vant Mitotane Treatment; www.adiuvo ‑trial.org) 
that compares mitotane treatment with a wait‑
‑and ‑see strategy will clarify mitotane efficacy in 
these patients. Berruti et al9 recently reported 
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