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Survivin and insulin-like growth 
factor-I: potential role in the 
pathogenesis of acne and  
post-acne scar
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Abstract

Backgrounds/objectives: Acne is an inflammatory disease of the pilosebaceous unit (PSU). The over-expression 
of survivin and insulin-like growth factor (IGF)-I in some fibrotic disorders suggests a possible implication in 
the pathogenesis of acne and or post-acne scar. We aimed to evaluate their potential role in pathogenesis in 
acne and post-acne scar.

Methods: Serum survivin and IGF-I levels were estimated in 30 patients with acne and post-acne scar compared 
to 30 controls.

Results: There was a statistically significant difference in survivin and IGF-I levels between controls and patients 
(P < 0.05). However, there was no linear correlation between survivin and IGF-I.

Conclusions: Survivin and IGF-I could have a possible role in the pathogenesis of active acne and in post-
inflammatory acne scar.
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Lay summary

•	 We selected 30 patients with acne and post acne scar versus age and sex matched 30 controls to 
evaluate role of survivin and IGF-1 in reflecting severity of disease and liability for post acne scar, so in 
those patients early treatment should started.

•	 We found that higher statistical significant levels of survivin and IGF-1 in patients than control and 
positive correlation between survivin with severity of acne.

•	 We also found that Patients with high BMI have more severe acne and post acne scar, so decreasing 
BMI is a vital step in ttt of acne

•	 Local use of potential Survivin and IGF1 antagonists in treatment of acne and post acne scar
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Introduction
Acne is a recurrent inflammatory disease of the 
pilosebaceous units mainly at sites with a high 
proportion of sebaceous glands (SG) such as the 
face (99%), back (60%) and chest (15%).1 
Microcomedone is the earliest subclinical ‘lesion’ 
in acne that may change into open and closed 
comedones and into different inflammatory 
lesions, such as papules, pustules, nodules and 
cysts.2 Scarring is the end result of skin damage 
during the healing process with a significant 
impact on life quality.3

Human survivin is a 16.5 kDa protein, 
encoded by the BIR containing 5 (BRIC5) gene 
and spans 14.7 kb at the telomeric position of 
chromosome 17(17q25).4 Survivin is a unique 
member of the inhibitor of apoptosis (IAP) 
family expressed in the majority of human 
tumours, but is barely detected in normal adult 
tissue, including skin.5 Survivin over-expres-
sion in tumours is generally associated with 
poor prognosis due to its apoptotic inhibitory 
effect.6

Abnormal apoptosis and enhanced sebocyte 
survival mediated by survivin might affect infun-
dibular keratinocyte differentiation and altered 
sebum production, leading to comedo formation 
and acne.7

Insulin-like growth factor (IGF)-I is encoded 
by the IGF-I gene with 70 amino acids in a single 
chain and three disulphide bridges.8

IGF-I stimulates 5α-reductase, adrenal and 
androgen synthesis, androgen receptor signal 
transduction, sebocyte proliferation and lipogen-
esis leading to increase acne lesion and sebum 
secretion.9

IGF-I is impeded in pathogenesis and pro-
gression of many fibrotic disorders including 
post-acne scars through stimulation of fibroblasts 
proliferation and increasing messenger RNA lev-
els of procollagen-I.10

Material and methods
The present study was a case-control cross-sec-
tional study that was conducted on 60 individuals 
during the period from February to May 2017: 15 
active acne patients; 15 post-acne scar patients; 
and 30 apparently healthy controls.

Inclusion criteria
The following individuals were recruited to  
participate in the study after obtaining informed 

consent: any patient presenting with acne vul-
garis who did not receive any treatment for three 
months or post-inflammatory acne scars with no 
history of previous skin resurfacing; no active 
infection; no use of oral isotretinoin in the previ-
ous six months; and aged 13–30 years.

Exclusion criteria
Patients with a history of human immunodefi-
ciency virus (HIV), chronic or acute hepatitis, 
liver cirrhosis, benign or malignant tumours, and 
any other kind of cutaneous or fibrotic lesions 
were excluded from the study.

Informed consent
After approval of the Research Ethical Committee 
(REC), Faculty of Medicine, Fayoum University, 
informed written consent was obtained from all 
participants.

Examination
1.	 The weight and height for each patient 

were measured and body mass index 
(BMI) was calculated11:

BMI
Weight in ki rams

Height in meters
=

log

( )2

2.	 Dermatological examination of the distri-
bution, type of lesions and severity of acne 
using a simple acne grading system.12 It 
classifies acne as follows: mild = come-
dones and papules; moderate = come-
dones, papules and pustules; and severe = 
all of the above plus nodules and cysts.

3.	 In the case of post-inflammatory acne 
scar, dermatological examination includ-
ing the type of lesions and severity of 
scar: mild = mild atrophy or hypertro-
phy that may not be apparent at social 
distances of ⩾ 50 cm and can be masked 
easily by makeup; moderate = moderate 
atrophic or hypertrophic scarring that is 
clear at social distances of ⩾ 50 cm and 
cannot be masked easily by makeup; and 
severe = severe atrophic or hypertrophic 
scarring that is clear at social distances of 
⩾ 50 cm and cannot be masked easily by 
makeup.13

4.	 Full physical examination to exclude any 
systemic illness associated with survivin 
and IGF-I level.
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Specimen collection
A total of 4 mL of blood was collected from each 
individual in the study from the ante-cubital 
vein by veni-puncture. Blood samples were col-
lected in plain vacutainer tubes for serum sepa-
ration. They were incubated at 37 °C for 10–15 
min and were then centrifuged at 3000 rpm to 
separate serum. Serum samples were divided 
into two aliquots for later measurements of sur-
vivin and IGF-I.

Statistical analysis was performed using 
SPSS software version 18 in Windows 7. The 
data obtained in the study were expressed as 
mean ± SD. Independent Student’s t-test and 
one-way ANOVA test were used to compare 
quantitative data of independent groups. Chi-
square test was used to compare qualitative 
groups. Bivariate Pearson correlation test was 
used to examine the association between varia-
bles. A P value < 0.05 was considered the cut-
off value for significance.

Results

The present case-control cross-sectional study 
included 60 individual in the period from 
February to May 2017 (30 acne patients: 15 active 
acne and 15 post-acne scar patients) not suffer-
ing from any other skin disorders. Data were 
compared to 30 healthy controls who were age-, 
sex- and BMI-matched.

There was no statistically significant differ-
ence between acne and post-acne scar patients 
regarding family history, degree of disease sever-
ity and duration.

There was a high statistically significant dif-
ference in serum survivin and serum IGF-I levels 
between controls and patients, with higher values 
in patients with active acne (Table 1).

Women in the active acne group had signifi-
cantly higher serum IGF-I, while the survivin level 
was not statistically significant (Table 2).

Positive correlation was found between dis-
ease severity and serum survivin levels in patients 
with active acne. However, there was no correla-
tion between serum IGF-I levels and disease 
severity (Table 3).

There was a positive correlation between sur-
viving and serum IGF-I levels and BMI in patients 
with post-acne scar. However, there was no statis-
tically significant correlation between survivin 
level and any of age, BMI or disease duration 
among active acne patients (Table 4).

There was no linear correlation between 
serum levels of survivin and IGF-I (Table 5).

Discussion
Our results showed significantly high serum sur-
vivin levels between the control group and active 
acne and post-acne scar groups with higher values 
in the active acne patients; there was no significant 
difference in the level of survivin between the 
active acne and post-acne scar patients with signifi-
cant increased levels with increased severity of acne 
and increased BMI in patients with post-acne scar. 
This could be explained by increased survivin lev-
els leads to increased abnormal apoptosis that 
affects sebocyte survival, sebum production.7

Studies exploring a relationship between 
serum survivin and active acne and post-acne scar 
are lacking. Only one prior study has shown a 
link between them.14 The authors found signifi-
cantly higher serum levels of survivin in patients 
with active acne and in post-acne scar than the 
controls. However, unlike us, they found that 
patients with acne scar attained a higher level of 
survivin than patients with active acne (Figure 1).

Table 1.  The difference in serum survivin and serum IGF-I levels between controls and patients.

Variables Case group (n = 30) Control group 
(n = 30)

P value Significance

Active acne (n = 15) Post-acne scar (n = 15)

Mean SD Mean SD Mean SD

Survivin (pg/mL) 38.1 11.4 35.7 14.8 26.4 4.8 0.9 a
0.002 b
0.01 c

NS
HS
HS

IGF-I (ug/L) 19.3 5.9 20.9 10.4 12.8 1.8 0.9 a
0.005 b

<0.001 c

NS
HS
HS

NS, non-significant; HS, highly significant.
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In our study, we additionally evaluated the 
serum levels of IGF-I. Patients with active acne 
and post-acne scar had significantly higher levels 
than the controls regardless of disease severity. It 
could be argued that the increased levels of IGF-I 
increase lipogenesis by activating PI3K/Akt path-
ways and MAPK/ERK signal transduction and 
induction of SREBP-1, which is responsible for 
fatty acid synthesis genes regulation.9 Similar 
data were found in other studies.14–19 However, in 
our study we found no correlation between  
disease severity and level of IGF-1. This could be 

due to the use of different grading system to clas-
sify disease severity.

On the contrary, Kaymak et al.20 found no sig-
nificant difference in serum glucose, IGF-I and 
leptin levels was observed between acne patients 
and control individuals.

In our patients, there was a significant  
correlation between IGF-I level and BMI only in 
patients with post-acne scar. This is possibly due 
to delayed wound healing caused by obesity  
and the over-scarring process due to increased 
TGF-B.21

Table 3.  Comparison of serum IGF-I levels among cases as regards disease severity degrees.

Disease severity 
degrees

IGF-I (ug/L)

Case group (n = 30)

Active acne (n = 15) Post-acne scar (n=15)

Mean SD Mean SD

Mild 22.6 6.2 23.6 7.8

Moderate 16.8 6.1 19.2 12.7

Sever 18.5 4.7 19 0

P value 0.3 0.7

Significance NS NS

NS, non-significant.

Table 2.  Serum IGF-I and survivin level according to gender.

Variables Male Female P value Significance

Mean SD Mean SD

Post-acne scar

Survivin (pg/mL) 34.9 15.1 36.1 15.4 0.8 NS

Active acne

Survivin (pg/mL) 39.3 16.6 37.7 10.7 0.8 NS

Controls

Survivin (pg/mL) 26.5 3.1 26.4 5.4 0.9 NS

Post-acne scar

IGF-I (ug/L) 22.9 8.5 20.2 11.4 0.6 NS

Active acne

IGF-I (ug/L) 11.3 1.1 21.3 4.7 0.003 HS

Controls

IGF-I (ug/L) 12.6 1.5 12.7 1.9 0.8 NS

NS, non-significant; HS, highly significant.
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These results were in agreement with another 
study by Rietveld et al.;22 They reported that there 
were no significant differences in mean serum total 
IGF-I, BMI and body height in active acne patients.

An inverse relation between IGF-I and BMI, 
body weight and waist circumference were 
recorded in many studies.12,18,23,24

The present study showed that women had  
a significantly higher difference in IGF-I levels 

than men among the patients with acne and the 
controls. Similar data were found in other stud-
ies.25,26 This could be due to hormonal differ-
ences;7 however, no difference was reported by 
El-Tahlawi et al.15

The present study showed that there was no 
statistically significant difference in IGF-I levels 
regarding patient age, family history and disease 
duration among acne patients.

Table 4.  The correlation between survivin and serum IGF-I levels in in acne and post acne scar patients according to age, BMI, 
and disease duration among active acne patients.

Case group (n = 30)

  Active acne (n = 15) Post-acne scar (n = 15)

  Correlation  
(r value)

P value* Significance Correlation  
(r value)

P value Significance

Survivin (pg/mL)  

Age (years) 0.37 0.2 NS 0.3 0.2 NS

BMI (kg/m2) 0.06 0.8 NS 0.55 0.02 S

Disease duration (years) 0.4 0.1 NS 0.47 0.06 NS

IGF-I (ug/L)  

Age (years) 0.17 0.6 NS −0.26 0.3 NS

BMI (kg/m2) 0.38 0.2 NS 0.54 0.02 S

Disease duration (years) −0.39 0.2 NS 0.08 0.7 NS

*P value < 0.05 is statistically significant.
NS, non-significant; S, significant.

Table 5.  The correlation between serum levels of survivin and IGF-1.

Variable Survivin (pg/mL)

Correlation (r value) P value Significance

IGF-I (ug/L) 0.22 0.2 NS

Figure 1.  Mean values of serum survivin in different disease degrees among case group; in cases of post acne scar, patients with 
moderate and severe degree have higher levels of survivin than mild degree, while in patients with acne, patients with mild and 
severe degree have higher levels of survivin than moderate.
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The current study also showed that there was 
no statistically significant correlation between 
serum levels of survivin and IGF-I. However, Assaf 
et  al.14 found a significant correlation between 
IGF-I and survivin levels and they explained their 
data by the fact that the increased IGF-I signal-
ling is related to the enhanced survivin expres-
sion by IGF-I/PI3K-/AKT. These results may 
refer to the small number of patients involved  
in our study; therefore, large-scale studies are 
needed to further elaborate the relation between 
survivin and IGF-I in acne and acne scar.

In conclusion, the increased serum levels of 
survivin and IGF-I in patients with acne vulgaris 
and post-inflammatory acne scar compared to 
controls draws attention to their possible role in 
the pathogenesis of them. However, further stud-
ies on a larger scale are required to elaborate the 
relation between survivin and IGF-I.
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