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Abstract

Aim: Adrenocortical carcinomas (ACC) are rare tumors with an aggressive course. A better understanding of the molecular pathogenesis may 
lead to the development of more effective therapies in the future. However, there are limited effective treatment options currently.

This study aimed to retrospectively investigate the clinical characteristics of patients diagnosed with adrenocortical carcinoma who were 
followed at Ankara Numune Training and Research Hospital and Ankara City Hospital between November 2002 and January 2022.

Methods: The medical records of patients diagnosed with ACC and followed at Ankara Numune Education and Research Hospital and Ankara 
City Hospital between November 2002 and January 2022 were retrospectively reviewed. Metastatic and non-metastatic patients were 
compared regarding demographic data, clinical parameters, and survival.

Results: Twenty-five patients with a median age of 45 (17-75) were included. Abdominal pain (36%) was the most common presenting 
symptom. The median tumor diameter was 12 (2-27) cm. In the 18 patients who were initially non-metastatic, the median disease-free survival 
(DFS) was 57.3 months (95% CI: 15.7- 98.9). The median progression-free survival (PFS) for metastatic patients was 8.3 months (95% CI 
0-24.6). The overall survival (OS) in patients with metastasis at diagnosis was 16.1 months, while in those without metastasis, it was 98.1 
months (p<0.0001).

Conclusion: Adjuvant mitotane therapy is an option for high risk cases. Mitotane plus chemotherapy combinations are the current treatment 
options for metastatic patients. However, further research is needed to develop treatment guidelines due to the disease’s rarity.
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Introduction

Adrenocortical carcinomas (ACC) are rare tumors with an 
aggressive course and limited effective treatment options for 
advanced stages. According to the Surveillance, Epidemiology, and 
End Results (SEER) database, the annual incidence in the United 
States is 0.72 cases per million, accounting for 0.2% of all cancer 
deaths.1 The frequency of ACC follows a bimodal distribution, with 
peaks in childhood and the 5th-6th decades, and the mean age of 
occurrence is 46.2 The incidence is slightly higher in females, with 
a ratio of 1.5-2.5/1 compared to males.3

Clinically, patients commonly (40-60%) present with symptoms 
related to hormone excess, while non-functional ACCs typically 
manifest with symptoms related to large masses, such as 
abdominal pain and early satiety.2,4

In terms of diagnosis, most cases of adrenocortical carcinoma 
present with large tumor sizes, with a mean tumor size ranging 
from 10 to 13 cm.2,5 A tumor size of less than 6 cm is detected in 
9-14% of cases, while tumors smaller than 4 cm are found in 3%.5,6 
Staging can be performed using the World Health Organization 
(WHO) 2004 classification or its Sullivan modification, the American 
Joint Committee on Cancer (AJCC) Tumor-Node-Metastasis (TNM) 
staging, or the European Network for the Study of Adrenal Tumors 
(ENSAT) system.7 While older studies reported higher rates, 
currently, 25-30% of patients are diagnosed at a metastatic stage, 
the most common sites of metastasis being the lungs (40-80%), 
liver (40-90%), and bones (5-20%).8

Complete surgical resection is the only curative treatment.9 For 
stage 1-3 disease, surgery at an experienced center is the preferred 
approach10 However, despite complete resection, local recurrence 
rates of 19-34% were reported. In a series including 3982 patients, 
the authors noted that 9% underwent R1 while 10% underwent 
R2 resection.11 Mitotane is the only FDA-approved agent for ACC 
treatment, and adjuvant mitotane treatment showed benefits 
regarding relapse-free survival (RFS) and overall survival (OS) in 
patients with stage 1-3 ACC.12 Therefore, in high-risk cases with 
a Ki67 value of >20%, a history of incomplete resection, and 
suspicion of tumor spread due to intraoperative capsular rupture, 
adjuvant mitotane is recommended.13

In a retrospective study including 31 patients, it was reported that 
adding platinum-based chemotherapy to adjuvant mitotane led to 
a significant increase in RFS and OS in the patients with a Ki67 
value >20%, extensive vascular invasion, or tumor thrombus in the 
vena cava.14 Also, combinations of mitotane and platinum-based 
chemotherapy are commonly used for unresectable, recurrent, and 
metastatic ACC patients. The First International Randomized Trial 
in Locally Advanced and Metastatic Adrenocortical Carcinoma 
Treatment (FIRMACT) study, which compared etoposide, 
doxorubicin, cisplatin, mitotane [EDPM] combination with 
streptozotocin-mitotane combination in metastatic ACC patients 
concluded that the EDPM combination demonstrated a superior 
objective response rate.15 In this trial, the EDPM arm showed better 
progressionfree survival (PFS), but only by 5 months.

Despite these findings, due to the paucity of data in the literature, 
further research is needed regarding the treatment of ACC.

This study investigated the clinical characteristics of patients 
diagnosed with ACC and followed at two tertiary care centers.

Materials and Methods

The medical records of patients diagnosed with ACC and followed 
at Ankara Numune Training and Research Hospital and Ankara 

City Hospital between November 2002 and January 2022 were 
retrospectively reviewed. The survival status of patients no longer 
under follow-up was checked through the death notification 
system (DNS) using their national identification numbers. Eastern 
Cooperative Oncology Group (ECOG) score was used to assess 
performance status. The demographic and clinical characteristics, 
including age, gender, initial tumor stage, baseline performance 
status, tumor size, side (left vs. right), initial symptoms, and data 
regarding hormonal activity, were collected and comparatively 
analyzed. In addition, patients who received adjuvant therapy were 
determined, and DFS was calculated in these cases. Likewise, 
PFS and OS were calculated in metastatic patients. We analyzed 
whether age, gender, side of the tumor, tumor size, and the 
presence of metastasis at the time of initial diagnosis impacted 
survival.

Ethical Approval
This study was approved by the Ethics Committee of Ankara 
Bilkent City Hospital (Date: 18.01.2023, Decision No: E2-23-3261).

Statistical Analysis
Descriptive data were given as means and standard deviations, 
medians, and ranges [minimum-maximum]. Groups were formed 
based on gender, symptomatology, disease stage, and other clinical 
features, and differences between these groups were analyzed. 
The chi-square test, Student’s t-test, Mann-Whitney U test, and 
ANOVA were used for primary and comparative statistical analyses. 
Overall survival and diseasefree survival (DFS/PFS) analyses were 
performed. Kaplan-Meier method was used for survival analyses, 
including OS, DFS, and PFS. Differences between the groups 
concerning survival were analyzed using the log-rank test. Cox 
regression analysis was used to determine factors affecting OS. 
Hazard ratios and 95% confidence intervals (CI) were calculated. 
All statistical analyses were performed using the SPSS (Statistical 
Package for Social Sciences, SPSS v22, IBM, Armonk, NY, US). The 
level of statistical significance was set at 5%.

Reporting Guidelines
The study was reported in accordance with STROBE guidelines.

Results

The general characteristics of the patients are displayed in Table 
1. A total of 25 patients with a median age of 45 (17- 75) were 
included. While 60% (n = 15) were female, 40% (n = 10) were 
male. Abdominal pain was the most common presenting symptom, 
observed in 36% (n = 9) of the cohort. The median tumor diameter 
was 12 (2-27) cm, and the tumor was on the left side in 64% (n = 
16) of the cases. Hormonal changes were detected in 36% (n = 9) 
of the patients.

The review regarding initial disease stages revealed that 8% (n 
= 2) of the patients had stage 1, 48% (n = 12) stage 2, 12% (n 
= 3) stage 3, and 32% (n = 8) stage 4 disease. Among the 25 
patients, 7 (28%) were metastatic at the initial diagnosis, and 6 
of these patients received systemic treatment. Among the 18 non-
metastatic patients, 7 received adjuvant chemotherapy.

Adjuvant treatment consisted of cisplatin-etoposide in 3 patients 
and mitotane in 4 patients.

Comparative analyses based on gender showed that hirsutism 
was more commonly observed in females (27% vs. 0%, p=0.044), 
while left-sided tumors were significantly more prevalent in males 
compared to females (90% vs. 47%, p=0.04). There were no 
other significant differences between female and male patients 
regarding other parameters (Table 2).
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Our retrospective review also revealed that among 18 
nonmetastatic patients, 10 (56%) experienced recurrence or 
metastasis during follow-up, and 9 of these patients received 
systemic treatment. Among the patients with metastatic disease at 
diagnosis or those who developed recurrence or metastasis during 
follow-up and received systemic treatment (15 patients), mitotane 
was the most commonly preferred agent (33%), followed by the 
cisplatin-etoposide-mitotane combination (26.7%), and cisplatin-
etoposide without mitotane (20%). The CAP (cisplatin-doxorubicin-
vincristine) and CAP+mitotane were the other treatment regimens 
preferred in this cohort.

The survival analyses showed that the median OS was 63.7 (95% 
CI 6.0-121.4) months in the entire group (Figure 1). In the female 
group, the median OS was 63.7 months, while it was 30.4 months 
in the male group. However, the difference was not statistically 
significant. For the 18 patients who were initially non-metastatic, 
the median DFS was 57.3 (95% CI 15.7- 98.9) months (Figure 2). 
On the other hand, in the metastatic patients, the median PFS was 
8.3 (95% CI 0-24.6) months. The most common sites of metastasis 
were the liver (n = 4) and lungs (n = 4). In our cohort, the median 
follow-up duration was 28.4 months, and 9 (36%) died during 
follow-up. Our analysis also included a search for potential factors 

affecting OS (Table 3). This analysis included potential factors 
such as age, gender, tumor diameter, tumor side (right vs left), 
and metastasis at the initial diagnosis. This analysis revealed that, 
among these potential factors, only metastasis at diagnosis was 
significantly associated with shorter OS: While OS was 16.1 months 
in initially metastatic patients, it was 98.1 months in those who 
were non-metastatic at the time of initial diagnosis (p<0.0001).

Discussion

In our study, we examined the general characteristics of the 
patients diagnosed with ACC, a rare and aggressive disease with 
a poor prognosis.

In the relevant literature, it was reported that the mean patient 
age was 46.2 We calculated the mean patient age as 45 in our 
cohort. It was previously reported that ACC was 1.5-2.5 times more 
frequently diagnosed in women than in men.3,16 In line with this 
finding, in our study, 60% of the patients were female. Fassnacht 

Table 1. Demographic and clinical characteristics of the patients 

Table 2. Comparison of the demographic and clinical data based on 
gender

Table 3. Results of the regression analysis regarding overall survival
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et al. noted that the rate of left-sided ACC was 1.2-fold higher 
than the right-sided disease in their cohort.17 It was denoted that 
hormonal hypersecretion symptoms are common in ACC.10,12 In our 
patient group, hormonal hypersecretion was detected in 36% of 
cases. These findings suggest that all patients should undergo 
endocrinological assessment before initiation of treatment.

In our cohort, analysis regarding sites of distant metastasis 
revealed that the most common sites of metastases were the liver 
and lungs. This finding is also consistent with the literature since 
the most commonly reported metastatic sites were the liver and 
lungs, followed by intra-abdominal lymph nodes, adrenal glands, 
and bones in the existing literature.

Although surgical resection is the primary curative treatment 
modality in ACC, it is associated with a relatively higher recurrence 
rate than other common malignancies.18 Due to insufficient 
evidence-based data regarding adjuvant therapy, clinical decisions 
on adjuvant mitotane treatment in patients at high risk of 
recurrence should be made by an individualized approach. In a 
meta-analysis including 1249 patients, Tang Y. et al. reported that 
adjuvant mitotane treatment led to an increase in recurrence-free 
survival and overall survival in patients with ACC.19 On the other 
hand, the ADIUVO study, which investigated the impact of adjuvant 
mitotane treatment on DFS in 91 low-risk (stage 1-3, R0 resected, 
Ki-67<10%) ACC patients, concluded that adjuvant mitotane 
treatment did not lead to an increase in RFS and OS.20

As per ENSAT guidelines, adjuvant mitotane therapy should be 
considered in patients with a high risk of recurrence based on 
disease stage, R0 resection status, Ki-67 value, or mitotic index.14,21 
Currently, adjuvant mitotane treatment is recommended for those 
with Ki-67 values between 10% and 20% or mitotic indices higher 
than 20 under a 50x magnification and those with an intraoperative 
capsular rupture. On the other hand, according to the guidelines, in 
cases with a Ki-67 value of higher than 20%, there is a significant 
risk of extensive vascular invasion or tumor thrombus in the vena 
cava, and cytotoxic treatments should be preferred over adjuvant 
mitotane therapy in these patients. However, the decision should 
be given by an individualized approach. In our cohort, most of 
our patients were diagnosed before 2015. Therefore, Ki-67 and 
mitotic index values were not available for all participants, and 
these parameters were not used while making decisions regarding 
patient management.

Some studies on the management of metastatic ACC focused on 
mitotane monotherapy.22 Although these studies included patients 
with low tumor burden, they reported a median survival of 6.5 
months, similar to untreated patients. Currently, the preferred 
treatment approach involves combining mitotane with cytotoxic 
chemotherapy.23 In an in vitro setting, it was demonstrated that 
mitotane sensitized the human ACC cells to other chemotherapeutic 
drugs, possibly by acting as an antagonist to multidrug resistance 
(MDR) proteins. This finding constitutes the rationale for 
combination therapy.24,25 The First International Randomized Trial 
in Locally Advanced and Metastatic Adrenocortical Carcinoma 
Treatment (FIRM-ACT) study compared the combination of 
etoposide, doxorubicin, cisplatin, and mitotane [EDPM] with 
streptozotocin and mitotane in metastatic ACC patients.16,17 The 
EDPM combination showed a superior objective response rate than 
streptozotocin (23% vs 9%). In this study, the PFS was better in the 
EDPM arm, albeit by only 5 months.16

In our patient group, only one patient received this combination 
therapy since most patients were diagnosed before the publication 
of these reports.16,17 Three patients received cisplatin-etoposide-Figure 3. Progression-free survival data of the patients

Figure 2. Disease-free survival data of the patients

Figure 1. Overall survival of patients
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mitotane, and 2 patients received cisplatinetoposide. The low 
number of patients makes it difficult to compare these regimens 
regarding survival. Our analysis revealed that the median OS was 
63.7 months for the entire patient group. The relatively longer OS 
in our cohort compared to the published reports can be because 
approximately half of our patients were at stage 2.

Limitations
The retrospective single-center design and the small sample size 
are the main limitations of this study.

Conclusion

In conclusion, ACC is a rare and aggressive disease with limited 
treatment options, especially in the metastatic stage. For 
patients who undergo R0 resection, the recurrence risk should 
be determined. Adjuvant mitotane treatment should be given in 
high-risk patients. On the other hand, for metastatic ACC patients, 
EDPM combination therapy should be considered in patients who 
can tolerate it. Since there is still insufficient data for composing 
guidelines, further clinical research is needed to arrive at more 
concrete conclusions.
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