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Abstract

Background: Role of insulin-like growth factor 1 (IGF1) and contributing cancer risk has been shown in many studies. Hence, this
study was performed to determine the serum level of IGF-1 in patients with acne vulgaris in comparison with healthy subjects.
Methods: The current study was a case-control assessment performed on a sample of 102 subjects, including 51 known cases of acne
and 51 healthy subjects (without acne as controls). Serum IGF-1 level was assessed and compared across the two groups.
Results: Both groups were matched for age and gender (P > 0.05). The mean IGF-1 level was significantly (P = 0.0001) higher in the
case group. There was a significant reverse correlation between age and serum IGF-1 level (P = 0.002, r = -0.417). Also, the mean serum
IGF-1 level was significantly higher in males compared with females in the case group (P = 0.006). The severity and location of acne
had no association with serum IGF-1 level (P > 0.05).
Conclusions: Overall, according to the obtained results in this study, it may be concluded that rate of metabolism is increased in pa-
tients with acne. This finding suggests that nutrition-related lifestyle factors play a role in acne pathogenesis. Hence, modifications
in these styles are recommended to control acne formation. Also, use of IGF-1-reducing drugs, such as metformin, may be useful for
treatment of acne. However, this matter may be confirmed by future studies.
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1. Background

Acne vulgaris is a chronic disease with numerous cos-
metic, psychological, and spiritual problems leading to de-
creased quality of life among affected individuals (1-3).

In spite of many therapeutic options, the disease is con-
sidered as a challenging burden. Worldwide distribution
of acne is different due to geographic and ethnic factors
and frequency of known risk factors for acne in each region
(3).

The most important etiology of acne is related to sex
hormone increase in circulation and subsequently target
organs (2). One of the other pathophysiological signs of
acne is excess metabolic rate and basal metabolism (4, 5).
Some of the most important etiologic foods in these cat-
egories are those with higher carbohydrate and fatty con-
tents. Therefore, it has been proposed that consumption
of foods with lower carbohydrate and fatty contents would
reduce acne (6, 7).

In previous reports, evaluating the association be-
tween metabolism status and acne was performed with-
out a definite conclusion and there are some controver-

sies in this regard (8-13). One of the metabolic indicators
is insulin-like growth factor 1 (IGF1). This mediator is espe-
cially integrated in the carbohydrate pathway. If the serum
level of this mediator is increased, it would be an indicator
of high metabolic rate. Regarding the bi-dimensional role
of IGF-1 as a risk factor for some cancers, such as prostate
cancer, and acne, the control of this substance may be
more important to reduce the risk of cancers and it may
be an indicator of tumors in patients with persistent acne
with high serum IGF-1 levels (14). Use of insulin-sensitizing
agents, such as metformin, may be useful in reduction of
cancer risk (14-16). Hence, this study was performed to de-
termine the serum level of IGF-1 in patients with acne vul-
garis in comparison with healthy subjects.

2. Methods

The current study was a case-control assessment per-
formed on a sample of 102 subjects, including 51 known
cases of acne and 51 healthy subjects (without acne as con-
trols), during years 2013 and 2014. The obtained data in-
cluded age, gender, acne severity, acne location, and serum
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IGF1 level. Informed consent was obtained from the ethics
committee of Iran University.

Patients with established acne according to existing
medical documents and physical examinations in derma-
tology clinic of an academic hospital were included as the
case group. Also, 51 healthy subjects among a larger pop-
ulation attending a training hospital in Tehran, Iran, par-
ticipated in this study. Also, subjects, who were using in-
sulin and/or oral glucose-lowering agents were excluded.
The serum IGF-1 level was measured in both groups by sam-
pling 2 mL of patients’ serum. The used technique was the
enzyme linked immunosorbent assay (ELISA) and all labo-
ratory assessments were performed in a single lab center
of the hospital.

Data from 102 subjects were analyzed using the SPSS
software (version 18.0) (Statistical Procedures for Social Sci-
ences; Chicago, Illinois, USA). Differences were tested by
Chi-Square, Fisher’s exact test, and independent sample-T
tests and were considered statistically significant at P val-
ues of less than 0.05.

3. Results

The mean age of participants (± standard deviation)
was 24.16 ± 5.03 years in the acne group and 25.67 ± 1.56
years in the healthy control group (P > 0.05). Forty-two pa-
tients (82.4%) in the case group and 39 subjects (76.5%) in
the control group were female (P > 0.05). Acne was mild,
moderate, and severe according to the global acne grading
system (GAGS) in 15.7%, 52.9%, and 31.4% of subjects, respec-
tively. The acne location was face only in 45.1%, face and
shoulder in 11.8%, face and chest in 5.9%, face and back in
3.9%, face and arm in 3.9%, and also 29.4% had acne in more
than two locations.

The mean IGF-1 level was significantly (P = 0.0001)
higher in the case group (Figure 1). There was a significant
reverse correlation between age and serum IGF-1 level (P =
0.002, r = -0.417). A similar correlation was not seen in the
control group. Also, the mean serum IGF-1 level was signif-
icantly higher in males compared with females in the case
group (P = 0.006). A similar association was not seen in the
control group. The severity and location of acne had no as-
sociation with serum IGF-1 level (P > 0.05).

4. Discussion

In the current survey, two groups of acne and healthy
control groups were compared for serum IGF-1 level. The
findings showed that serum IGF1 levels were significantly
different between the two groups and serum level of IGF-1
was higher in the case group. However there was no asso-
ciation between acne severity and location and serum IGF1
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Figure 1. Serum IGF-1 levels in acne and control group

level; male gender and younger age were significantly as-
sociated with higher serum IGF-1 level.

The obtained results were similar to those reported by
Vora et al. (9) in the United Kingdom, demonstrating a sig-
nificant relationship between acne and sebum secretion
with serum IGF-1 level. Also, Smith et al. (10) in Australia
showed a similar association between acne and serum IGF1
level. However, Kaymak et al. (11) reported no significant
difference between serum IGF1 levels in the two groups of
patients with and without acne. Their results were not in
congruence with the current findings. This difference may
be due to cultural and dietary differences and calories in-
take between countries.

In some previous molecular studies, it was proposed
that IGF1 would act in two ways for increasing acne forma-
tion; firstly, by increasing lipid peroxidation in sebaceous
cells (resulting in more sebum secretion) and secondly in-
creasing the sex hormone level. According to these patho-
physiological theories, the current results are logical (6).
Some authors recommend diets that reduce the produc-
tion of sex hormones and also IGF1. On the other hand,
some studies have shown that DHEA restores low circulat-
ing androgens in females into the normal range and in-
creases IGF-1 levels. This theory suggests a negative feed-
back leading to an increased acne formation (12, 13).

Since there was a statistically significant association
between acne and serum IGF1 level, it may be concluded
that patients with acne have higher metabolism rate in
comparison with the control group. This finding suggests
that nutrition-related lifestyle factors play a role in acne
pathogenesis. Hence, performing some modifications in
these styles are recommended to control acne formation.
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Also, use of IGF-1-reducing drugs, such as metformin, may
be useful in treatment of acne. However, this matter may
be confirmed by future studies. In case of high IGF-1, fo-
cus on factors that inhibit IGF-1 may be suggested, such
as fasting, Carbs (especial carbohydrates), protein restric-
tion, calorie restriction, intense walking, legumes, royal
jelly, glucosamine, bilberry, luteolin, curcumin, resvera-
trol, lycopene, green tea, boron, genistein (17-20). Restric-
tion in use of materials, such as blueberry, vitamin C, cal-
cium, red meat, fat, magnesium, zinc, carnitine, selenium,
cinnamon, is also suggested (21).

References

1. Hassan J, Grogan S, Clark-Carter D, Richards H, Yates VM. The individ-
ual health burden of acne: appearance-related distress in male and fe-
male adolescents and adults with back, chest and facial acne. J Health
Psychol. 2009;14(8):1105–18. doi: 10.1177/1359105309342470. [PubMed:
19858331].

2. Tan JK. Psychosocial impact of acne vulgaris: evaluating the evidence.
Skin Therapy Lett. 2004;9(7):1–3. 9. [PubMed: 15334275].

3. Sinclair W, Jordaan HF, Global Alliance to Improve Outcomes in Acne
. Acne guideline 2005 update. S Afr Med J. 2005;95(11 Pt 2):881–92.
[PubMed: 16344888].

4. Thiboutot D. Acne: hormonal concepts and therapy. Clin Dermatol.
2004;22(5):419–28. doi: 10.1016/j.clindermatol.2004.03.010. [PubMed:
15556729].

5. Danby FW. [Acne and diet]. Ann Dermatol Venereol. 2008;135(1):9–11.
doi: 10.1016/j.annder.2007.11.004. [PubMed: 18342067].

6. Smith RN, Mann NJ, Braue A, Makelainen H, Varigos GA. The ef-
fect of a high-protein, low glycemic-load diet versus a conventional,
high glycemic-load diet on biochemical parameters associated with
acne vulgaris: a randomized, investigator-masked, controlled trial. J
Am Acad Dermatol. 2007;57(2):247–56. doi: 10.1016/j.jaad.2007.01.046.
[PubMed: 17448569].

7. Cordain L, Eades MR, Eades MD. Hyperinsulinemic diseases of civi-
lization: more than just Syndrome X. Comp Biochem Physiol A Mol
Integr Physiol. 2003;136(1):95–112. doi: 10.1016/S1095-6433(03)00011-4.
[PubMed: 14527633].

8. Khunger N, Iadvl Task Force . Standard guidelines of care for acne
surgery. Indian J Dermatol Venereol Leprol. 2008;74 Suppl:S28–36.
[PubMed: 18688101].

9. Vora S, Ovhal A, Jerajani H, Nair N, Chakrabortty A. Correlation of fa-
cial sebum to serum insulin-like growth factor-1 in patients with acne.
Br J Dermatol. 2008;159(4):990–1. doi: 10.1111/j.1365-2133.2008.08764.x.
[PubMed: 18652583].

10. Smith R, Mann N, Makelainen H, Roper J, Braue A, Varigos G. A pi-
lot study to determine the short-term effects of a low glycemic

load diet on hormonal markers of acne: a nonrandomized, paral-
lel, controlled feeding trial. Mol Nutr Food Res. 2008;52(6):718–26. doi:
10.1002/mnfr.200700307. [PubMed: 18496812].

11. Kaymak Y, Adisen E, Ilter N, Bideci A, Gurler D, Celik B. Dietary
glycemic index and glucose, insulin, insulin-like growth factor-
I, insulin-like growth factor binding protein 3, and leptin levels
in patients with acne. J Am Acad Dermatol. 2007;57(5):819–23. doi:
10.1016/j.jaad.2007.06.028. [PubMed: 17655968].

12. Smith TM, Cong Z, Gilliland KL, Clawson GA, Thiboutot DM. Insulin-
like growth factor-1 induces lipid production in human SEB-1 sebo-
cytes via sterol response element-binding protein-1. J Invest Dermatol.
2006;126(6):1226–32. doi: 10.1038/sj.jid.5700278. [PubMed: 16575389].

13. Cappel M, Mauger D, Thiboutot D. Correlation between serum levels
of insulin-like growth factor 1, dehydroepiandrosterone sulfate, and
dihydrotestosterone and acne lesion counts in adult women. Arch
Dermatol. 2005;141(3):333–8. doi: 10.1001/archderm.141.3.333. [PubMed:
15781674].

14. Furstenberger G, Senn HJ. Insulin-like growth factors and cancer.
Lancet Oncol. 2002;3(5):298–302. doi: 10.1016/S1470-2045(02)00731-3.
[PubMed: 12067807].

15. Boyd DB. Insulin and cancer. Integr Cancer Ther. 2003;2(4):315–29. doi:
10.1177/1534735403259152. [PubMed: 14713323].

16. Pollack MN. Insulin, insulin-like growth factors, insulin resis-
tance, and neoplasia. Am J Clin Nutr. 2007;86(3):s820–2. doi:
10.1093/ajcn/86.3.820S. [PubMed: 18265475].

17. Kaklamani VG, Linos A, Kaklamani E, Markaki I, Koumantaki Y, Mant-
zoros CS. Dietary fat and carbohydrates are independently associated
with circulating insulin-like growth factor 1 and insulin-like growth
factorbinding protein 3 concentrations in healthy adults. J Clin Oncol.
1999;17(10):3291–8. doi: 10.1200/jco.1999.17.10.3291.

18. Levine ME, Suarez JA, Brandhorst S, Balasubramanian P, Cheng
CW, Madia F, et al. Low protein intake is associated with a ma-
jor reduction in IGF-1, cancer, and overall mortality in the 65 and
younger but not older population. Cell Metab. 2014;19(3):407–17. doi:
10.1016/j.cmet.2014.02.006. [PubMed: 24606898]. [PubMed Central:
PMC3988204].

19. Kim T, Chang JS, Kim H, Lee KH, Kong ID. Intense Walking Exer-
cise Affects Serum IGF-1 and IGFBP3. J Lifestyle Med. 2015;5(1):21–5.
doi: 10.15280/jlm.2015.5.1.21. [PubMed: 26528426]. [PubMed Central:
PMC4608228].

20. El-Bahr SM. Curcumin regulates gene expression of insulin like
growth factor, B-cell CLL/lymphoma 2 and antioxidant enzymes
in streptozotocin induced diabetic rats. BMC Complement Altern
Med. 2013;13:368. doi: 10.1186/1472-6882-13-368. [PubMed: 24364912].
[PubMed Central: PMC3877970].

21. Crowe FL, Key TJ, Allen NE, Appleby PN, Roddam A, Overvad K,
et al. The association between diet and serum concentrations of
IGF-I, IGFBP-1, IGFBP-2, and IGFBP-3 in the European Prospective In-
vestigation into Cancer and Nutrition. Cancer Epidemiol Biomarkers
Prev. 2009;18(5):1333–40. doi: 10.1158/1055-9965.EPI-08-0781. [PubMed:
19423514].

J Skin Stem Cell. 2018; 5(3):e79784. 3

http://dx.doi.org/10.1177/1359105309342470
http://www.ncbi.nlm.nih.gov/pubmed/19858331
http://www.ncbi.nlm.nih.gov/pubmed/15334275
http://www.ncbi.nlm.nih.gov/pubmed/16344888
http://dx.doi.org/10.1016/j.clindermatol.2004.03.010
http://www.ncbi.nlm.nih.gov/pubmed/15556729
http://dx.doi.org/10.1016/j.annder.2007.11.004
http://www.ncbi.nlm.nih.gov/pubmed/18342067
http://dx.doi.org/10.1016/j.jaad.2007.01.046
http://www.ncbi.nlm.nih.gov/pubmed/17448569
http://dx.doi.org/10.1016/S1095-6433(03)00011-4
http://www.ncbi.nlm.nih.gov/pubmed/14527633
http://www.ncbi.nlm.nih.gov/pubmed/18688101
http://dx.doi.org/10.1111/j.1365-2133.2008.08764.x
http://www.ncbi.nlm.nih.gov/pubmed/18652583
http://dx.doi.org/10.1002/mnfr.200700307
http://www.ncbi.nlm.nih.gov/pubmed/18496812
http://dx.doi.org/10.1016/j.jaad.2007.06.028
http://www.ncbi.nlm.nih.gov/pubmed/17655968
http://dx.doi.org/10.1038/sj.jid.5700278
http://www.ncbi.nlm.nih.gov/pubmed/16575389
http://dx.doi.org/10.1001/archderm.141.3.333
http://www.ncbi.nlm.nih.gov/pubmed/15781674
http://dx.doi.org/10.1016/S1470-2045(02)00731-3
http://www.ncbi.nlm.nih.gov/pubmed/12067807
http://dx.doi.org/10.1177/1534735403259152
http://www.ncbi.nlm.nih.gov/pubmed/14713323
http://dx.doi.org/10.1093/ajcn/86.3.820S
http://www.ncbi.nlm.nih.gov/pubmed/18265475
http://dx.doi.org/10.1200/jco.1999.17.10.3291
http://dx.doi.org/10.1016/j.cmet.2014.02.006
http://www.ncbi.nlm.nih.gov/pubmed/24606898
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3988204
http://dx.doi.org/10.15280/jlm.2015.5.1.21
http://www.ncbi.nlm.nih.gov/pubmed/26528426
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4608228
http://dx.doi.org/10.1186/1472-6882-13-368
http://www.ncbi.nlm.nih.gov/pubmed/24364912
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877970
http://dx.doi.org/10.1158/1055-9965.EPI-08-0781
http://www.ncbi.nlm.nih.gov/pubmed/19423514
http://journalssc.com

	Abstract
	1. Background
	2. Methods
	3. Results
	Figure 1

	4. Discussion
	References

