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Abstract
Objective: Levels of insulin-like growth factor 1 (IGF-1) have been associated with prostate carcinoma. We have investigated whether IGF-1 level has an early predictive
value for the biochemical relapse in the prostate carcinoma patients with a negative surgical margin who underwent curative surgery.
Materials and Methods: We retrospectively analyzed 82 patients who were followed-up regularly and did not receive neoadjuvant or adjuvant chemotherapy. We
classified patients as having Gleason scores ≥7 and <7, PSA values ≥10 ng/ml and <10, biochemical relapse positive or negative, T stages ≥T2 and <T2, tumor burden in
less or more than 50% pathologic specimens, respectively. PSA cut-off value accepted was as 0.2 ng/ml. According to average values in the literature, time to PSA relapses
was considered early if it was less than 18 months and late if more than 18 months. We measured PSA and IGF-1 levels at each routine control visit.
Results: During 60-month follow-up, 66 (80.4%) patients had no relapse, while in 8 (9.8%) patients had early, and other 8 (9.8%) patients had a late biochemical relapse.
There was no statistically significant difference between these 3 groups of patients according to their age, tPSA levels, and BMI parameters. We compared IGF-1 levels
with tumor burden, tPSA levels, tumor grade, and Gleason scores without any significant difference between these parameters. When we accepted IGF-1 cut-off values
as 60 ng/ml, we observed higher Gleason scores (≥ 7 and more) in these patients. There was a weak relationship between IGF-1 levels of non-relapse and early relapse
patients (p:0.078). However, when we evaluated IGF-1 levels among patients with relapse, the early relapse group had significantly higher IGF-1 levels (p: 0.006). When
the cut-off value of IGF-1 was accepted as 60 ng/ml, which was found to be significant for Gleason score, the early relapse group had significantly higher IGF-1 levels
compared to the non-relapse group (p:0.023).
Conclusions: According to our study, the IGF-1 level has a predictive value for showing biochemical recurrence after surgery. Nevertheless, considering the number of
patients, we need randomized controlled trials with a large number of patients.
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Öz
Amaç: İnsülin benzeri büyüme faktörü (IGF-1) seviyeleri prostat kanseri ile ilişkilendirilmiştir. Biz IGF-1 in prostat kanseri gelişimi üzerinde etkisi dışında küratif cerrahi
geçirmiş ve cerrahi sınırı negatif olan hastalarda biyokimyasal nüksün önceden tahmininde katkısı olup olmayacağını araştırdık.
Gereçler ve Yöntemler: Neoadjuvan ve adjuvan tedavi almamış ve takibi yapılabilmiş 82 hasta geriye dönük incelendi. Hastalar biyopsi ve patolojik spesmenlerin
Gleason skorları ≥7 ve <7, PSA değerleri ≥10 ng/ml ve <10, biyokimyasal nüks olanlar ve olmayanlar, T evreleri ≥T2 ve <T2 olanlar, patolojik spesmende tümör yükü
%50 altında ve üzerinde olanlar şeklinde ayrıldı. PSA kestirim değeri 0,2 ng/ml kabul edildi. PSA relaps süresi literatür ortalaması alınarak 18 ay altında erken, 18 ay
üzerinde geç relaps olarak kabul edildi. Rutin kontrollerde PSA ve IGF-1 düzeyleri ölçüldü.
Bulgular: 60 aylık takipte 66 (%80,4) hastada nüks izlenmezken, 8 (%9.8) hastada erken biyokimyasal nüks ve 8 (%9.8) hastada geç biyokimyasal nüks izlendi. Üç
gruptaki hastaların arasında yaş, tPSA ve vücut kitle indeksi parametreleri arasında istatiksel olarak anlamlı fark yoktu. Tümör yükü, tPSA düzeyi, tümör evresi, gleason
skorları ile IGF-1 düzeyleri karşılaştırıldı. Anlamlı fark izlenmedi. IGF-1 düzeyi için kestirim değeri 60 ng/ml alındığında bu değer üzerindeki hastaların yüksek gleason
skorlarına (7 ve üstü) sahip olduğu izlendi. Nüks olmayan hastalar ile erken nüks gösteren hastalar arasında IGF-1düzeyleri açısından istatiksel olarak zayıf bir ilişki
saptandı (p:0.078). IGF-1 seviyeleri nüks gösteren hastalar arasında değerlendirildiğinde erken nüks grubunda IGF-1 düzeyinin anlamlı olarak yüksek olduğu saptandı
(p=0.006). Gleason skoru için anlamlı bulunan IGF-1 60 ng/ml değeri kestirim değer alındığında IGF-1 düzeyi erken nüks grubunda, nüks göstermeyen gruba göre anlamlı
olarak yüksek olduğu izlendi (p=0.023).
Sonuç: IGF-1 düzeyi cerrahi sonrası biyokimyasal nüksü göstermede bizler için prediktif bir değeri vardır. Fakat hasta sayısı göz önünde bulundurulduğu zaman, daha
geniş çaplı hasta sayısına sahip randomize kontrollü çalışmalara ihtiyacımız vardır.
Anahtar kelimeler: retropubik prostatektomi, prostat spesifik antijen, insülin benzeri büyüme faktörü, prostat kanseri
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Introduction
cut-off value was accepted as 0,2 ng/ml. According to average
values in the literature, time to PSA relapse was considered early
if it was less than 18 months and late if more than 18 months.
All control PSA tests of the patients were studied and analyzed
with Human PSA ELISA Kit, 96 tests, Quantitative. We also
measured free IGF-1 levels with ELISA tests in Yildirim Beyazit
University, Laboratory of Biochemistry Department.

Prostate carcinoma (PCa) is one of the significant health
issues in the male population. In Europe, 2.6 million people are
diagnosed as cancer every year, and PCa accounts for 11% of
all male cancers. Its incidence has increased rapidly after 1970
with the help of practical and accessible screening methods [1].
In carcinogenesis, inflammation, genetic, and multiple
growth factors play an important role. Insulin is essential for
both energy metabolism and glucose regulation. Also, it may
have a role in PCa development because of its potent mitogenic
and growth factor-like effects [2].
Insulin has a suppressive effect on insulin-like growth factor
binding protein (IGFBP-1) secretion. Moreover, according to
this relation, IGFBP-1 levels might be an essential factor for
insulin activity on the target tissue [3]. Besides the effect of
insulin on tissues, IGFBP-1 binds to insulin-like growth factor
(IGF-1) with high affinity and decreases its level and effect [4].
In epidemiologic studies, low-risk PCas, are mostly related to
high IGF-1 plasma levels. However, it is not definite whether
IGF-1 and insulin interrelation causes PCa development or not
[5].
Positive surgical margin (PSM) detected in pathology
specimens after radical prostatectomy (RP) was accepted as a
poor prognostic factor and has been reported as 10% in articles
about RP. Both pathologic and biochemical findings have
been investigated for estimation of biochemical recurrence in
noninvasive cases after RP. According to recent studies, total
tumor volumes and maximum tumor diameters are not enough
to predict biochemical recurrence [6].
In this study, we aimed to find the contribution of IGF1 levels in predicting biochemical relapse of RP patients with
negative surgical margins (NSM).

Statistical Analysis
For statistical analyses, IBM SPSS version 22.0 (SPSS Inc,
Chicago, IL) for Windows was used. Descriptive data were
defined as number, percentage, mean ± standard deviation.
Normal distribution of data was tested with the KolmogorovSmirnov test. Mann-Whitney U test was used for the analysis of
quantitative data that did not show normal distribution. KruskalWallis Test was used to analyze quantitative data of more than
2 groups that did not show normal distribution. For qualitative
data, chi-square test, and when chi-square assumptions were not
met, Fisher’s exact test was used. The ability of IGF-1 to predict
the presence of relapse was evaluated by receiver operating
characteristic (ROC) curve analysis and area under curve (AUC)
values of the analysis were presented. Cut-off values were
calculated according to Youden index. p<0.05 was considered
statistically significant.

Results
Eighty-two RP patients with NSM were evaluated in this
study. In the 60-month follow-up, 66 (80,4%) patients had no
relapse, while in 8 (9,8%) patients early, and in other 8 (9.8%)
patients late biochemical relapses were observed. We evaluated
patients in 3 groups according to their relapsing times. There
was no statistically significant difference between these 3 patient
groups according to their age, total PSA (tPSA) levels, and body
mass index (BMI) parameters (Table 1).
We compared IGF-1 levels with tumor burden, tPSA levels,
tumor grade, Gleason scores detected in biopsy materials, and
tumor specimens (GSs), without any significant difference
between these parameters. When we accepted IGF-1 cut-off
value as 60 ng/ml, we detected higher Gleason scores ( ≥ 7)
(specimen GS p=0.011; biopsy GS p=0.017) in these patients
(Table 2). There was statistically weak relationship between
non-relapse and early relapse patients in terms of IGF-1 levels
(p: 0.078) (Table 3).
However, when we compared IGF-1 levels between the
relapse groups, the early relapse group had higher IGF-1 levels
significantly (p: 0.006) and also, this association had high

Materials and Methods
In this study, we analyzed RP patients operated for PCa
between May 2009 and June 2014 in Turkiye Yuksek Ihtisas
Training and Research Hospital after obtaining approval from
Education Plan and Coordination Board (Approval Number:
2014/B.10.4.ISM.4.06.00.15). RP was applied to 240 patients in this
period, and positive surgical margins (PSMs) were detected in 14 of
them. We analyzed 82 patients who had negative surgical margins
(NSM) in pathology specimens and continued their prostatespecific antigen (PSA) controls regularly. Also, these 82 patients
were not treated with neoadjuvant or adjuvant chemoradiotherapy.
PCa patients were classified as having Gleason scores ≥7
and <7, PSA values ≥10 ng/ml and <10, biochemical relapse
positive or negative, T stages ≥T2 and <T2, and tumor burden in
pathologic specimens less and more than 50%, respectively. PSA
Table 1. Distribution of age, PSA, BMI of all study patients
No Relapse

Early Relapse

Late Relapse

P value

Age (years)

64.8±7.8

65.2±6.4

65.5±7.5

0.33

Total PSA (ng/mL)

9.9±5.7

10.1±5.9

9.1±3.7

0.49

BMI (kg/m )

27.4±3.3

28.2±4.2

27.3±3.2

0.21

2
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sensitivity and specificity in ROC analysis (Figure 1).
The non-relapse and relapse groups were compared again
using a cut-off value of 60 ng/ml. IGF-1 levels of most of the
patients in the early relapse group were more than 60 ng/ml (p:
0.023). We did not observe a significant difference between the
late relapse and the non-relapse groups in terms of IGF-1 levels
(p=0.12) (Table 3).
Finally, a statistically significant difference existed between
early relapse and non-relapse groups in terms of IGF-1 levels
with high degrees of sensitivity and specificity (Figure 2).

RP a curative treatment for localized PCa patients.
Surgical technique has improved with the help of technologic
developments during the last 10 years. But biochemical relapse
still a problem in 27-53% of these patients [9]. Although
biochemical relapse is mostly seen as local recurrence, it can
also manifest as symptomatic or asymptomatic systemic disease.
Increase in biochemical values indicate PCa recurrence but may
not have an effect on quality of life and overall survival. The
purpose of biochemical relapse control is to prevent development
of metastatic disease and decrease metastasis-related morbidity
and mortality rates. Also, we can avoid unnecessary adjuvant
therapy in PCa patients with low risk of disease progression
[10].
There are many reasons directly or indirectly related to PCa
development [11]. IGF-1 and its binding proteins are produced
in healthy and carcinomatous prostate tissues, and stimulate
cellular proliferation with IGF-1 receptor activation [12]. While
some studies report that IGF-1 levels are high in PCa patients
[13], there are also studies that do not support this [14,15].
In a study investigating IGF-1 levels in PCa patients, the

Discussion
PCa is one of the most prevalent tumors in the male
population. While it’s incidence increases with age, it constitutes
15% of carcinomas seen in male population [7]. Although the
incidence of PCa has increased 4 times in the last 30 years,
mortality rates have decreased significantly in the last 20
years thanks to detection of the disease at an early stage using
disgnostic markers such as PSA [8].

Table 2. Distribution of IGF-1 values , tumor burden, stage, tPSA, and GS
IGF-1 mean
(ng/ml)
(n)
TM Burden

63

≤50%

(40.8)

TM Burden

19

>50%

(47.2)

T2 ≤
> T2
tPSA ≤10 ng/mL
tPSA> 10 ng/mL
Biopsy GS 7<
Biopsy GS ≥ 7
Specimen GS 7<
Specimen GS ≥ 7

P value

28

15

4

50

4
0.26

23

5

50

8

0.43

0.19
21

3

49

3
0.011

0.75

(46.6)
51
(41.9)
31

5

0.96

(44.2)
52
(40.9)
30

58

P value

0.2

(43.5)
58
(41.1)
24

IGF-1
≥60 ng/ml
(n)

0.65

54
(41.6)

IGF-1
<60ng/ml
(n)

8

22

46

5
0.017

0.99
11

(43.8)

20

TM: tumor; GS: Gleason score; tPSA: total prostate specific antigen; IGF-1: insulin-like growth factor -1; n: number of patients
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Table 3. Comparison of patient groups according to IGF-1 levels
IGF-1 mean
(ng/ml)
(n)

No Relapse
Early Relapse
No Relapse
Late Relapse

66
(41.1)
8
(63.9)
66
(41.1)
8
(31.2)

Early Relapse

8
(63.9)

Late Relapse

8
(31.2)

P value

0.078

0.177

IGF-1
<60ng/ml
(n)

IGF-1
≥60 ng/ml
(n)

60

6

1

7

60

6

5

3

P value

0.023

0,12

0.006

IGF-1: insulin-like growth factor -1; n: number of patients
patients were grouped according to their specimen GSs. PCa
patients with low-grade GSs (GS<7) had significantly higher
IGF-1 levels than the control group, but any significant difference
was not detected in terms of IGF-1 levels between PCa patients
with low-, and high-grade GSs (GS≥7) PCa patients did not
have a significant difference. Also, in localized PCa patients,
IGF-1 levels were correlated with the disease grade. However
any difference was not detected between locally advanced and
metastatic PCa patients as for IGF-1 levels in this study [16].
When we did not specified the cut-off value for IGF-1 in
our study, there was no significant correlation between IGF-1
levels and GSs of specimens or biopsy materials. However, if we
specified the cut-off value as 60 ng/ml, both biopsy material and
specimen GS’s were significantly higher in patients with IGF-1
levels above 60 ng/ml (specimen GS p=0.011; biopsy material
GS p=0.017).
Koliakos et al. investigated 147 patients with PCa and benign
prostate hyperplasia (BPH) for the effect of IGF-1 levels on the
early diagnosis of PCa patients. There was no difference between
IGF-1 levels, but the free/total (f/t) PSA ratio was lower in the
PCa group. They used this result for its correlation with PSA/
IGF-1 level. PCa patients had significantly higher PSA/IGF-1
levels (p=0.002). But, for the BPH group, the correlation was
weak (P=0.042). According to ROC analysis, as a screening test
for PCa, PSA/IGF-1 level had higher sensitivity and specificity
than PSA and f/t PSA ratio [17].
Nam et al. measured IGF-1 levels in precancerous prostatic
patients. High-grade prostatic intraepithelial neoplasia (HGPIN)
detected in biopsy materials was accepted as a precancerous
pathology. Their IGF-1 levels were significantly higher than the
control group (p=0.01) [18].
In our study, in addition to the effect of IGF-1 levels on
the PSA relapse in cured PCa patients, we also calculated

correlations of IGF-1 levels with T stage, total PSA levels,
and tumor burden in specimens in the same group. As a result,
IGF-1 values higher than 60 ng/ml had a weak correlation
with increased tumor burden and high T stage. However, any
statistically significant correlation with total PSA levels was not
detected.
Many studies have investigated the relationship between
pathogenesis of PCa, and IGF-1. However, there are few studies
on biochemical relapse after RP and its relationship with IGF1. Guidelines have determined the cut-off value of biochemical
relapse after RP as 0.2 ng/ml. Times to early or late relapse have
not been standardized in the literature. Various studies accept
this period as 3 to 36 months [19].
Shahabi et al. have searched risk factors for biochemical
relapse in 2262 RP patients. These patients had not received
any neoadjuvant or adjuvant treatment (pT2-3N0M0) [20]. In
this study, they accepted the first 35 months after RP as early
relapse and more than 35 months as late relapse. They found
an association between early relapse, GS≥7, PSM, and ≥pT3a
stages. Besides, late relapse was associated with GS 7 (4 + 3),
high preoperative PSA level, and ≥pT3a stage in the same study.
According to the literature, we accepted the relapse time
classification limit as 18 months. IGF-1 levels in non-relapse
and late relapse groups were not statistically different. There
was a weak correlation between the early relapse and the nonrelapse group. However, when the early and the late relapse
groups were compared a significantly higher IGF-1 levels were
found in the early relapse group (p=0.006).
Also, we investigated cut-off IGF-1 levels for biochemical
relapse risk factors. When we accepted 60 ng/ml for a cut-off
value for IGF-1 which was significant as for GSs, IGF-1 levels
were higher in the early relapse group compared to the nonrelapse group (p=0.023).
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of treatment success. In our study, PCa patients with NSMs who
underwent RP were analyzed. The relationship between IGF-1
levels and biochemical relapse was investigated. We observed
that if the IGF-1 level was high, risk of early biochemical
relapse increased. According to this result, IGF-1 is valuable for
predicting biochemical relapse in the patients’ follow-up.
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Figure 1. Relationship between early, and late relapse groups as for IGF-1 levels
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