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ABSTRACT

Background: Hidradenitis suppurativa (HS) is a chronic inflammatory skin disease
of the follicles in the apocrine glands and is associated with a deficiency in the
innate immunity of the skin. It is characterized by the occurrence of nodules, ab-
scesses, fistulas, scars.

Objective: Although a relationship has already been demonstrated between HS
and innate immunity, IGF-1 status in patients with HS is still unknown. The objec-
tive of this pilot study was to determine IGF-1 status in patients with HS as well as
its potential relationship with the clinical profile of the disease.

Methods: This monocentric and cross-sectional study involved 39 patients hospi-
talized at the Dermatology Department of CHU Nantes between November 2014
and January 2018. Clinical data and IGF1 status were collected during the follow-
up consultation.

Results: Forty-nine percent of the patients had very low levels of IGF-1. At the
clinical level, these patients were young and with a short duration of disease. The
major difference was that IGF1-deficient patients had a higher BMI than others.
The others factors differing between the two patient groups did not reach statisti-
cal significance.

Conclusion: This exploratory pilot study indicates that HS with a low level of
IGF-1 could represent a specific phenotype of patients with HS. These pre-
liminary results have to be confirmed with a larger cohort, as they could
have practical consequences in the therapeutic care of these patients.

KEY WORDS: hidradenitis suppurativa, patient phenotype, insulin growth fac-
tor-1

INTRODUCTION

Hidradenitis suppurativa (HS) is an inflammatory, mary, and anogenital regions (1). HS primarily affects
recurring, and debilitating skin disease of the pilo- young adult women, with a frequency ranging from
sebaceous follicle that forms painful, deep-seated, 1% to 4% in Europe and North America (2). It often
inflamed nodules in the axillag, inguinal, sub-mam- begins after puberty and can last for many years, with
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numerous associated comorbidities, including in-
flammatory bowel disease, metabolic syndrome, and
inflammatory arthritis.

The pathogenesis of HS is unknown, and numer-
ous therapy alternatives are now being employed
to minimize the frequency and severity of relapses,
but they do not cure the condition (3,4). Some stud-
ies have found a lack of cutaneous innate immunity,
including markers of local inflammation such as toll-
like receptors (TLRs), cytokines such as interleukin
(IL) 6, tumor necrosis factor-alpha (TNF-a), alpha-me-
lanocyte stimulating hormone (a-MSH), and insulin
growth factor 1 (IGF-1) (5). Proinflammatory cytokines
(IL-36, TNF-q, IL-12, and IL-17) have been identified as
potential targets in HS, and certain biologics, such as
anti-TNF drugs, have been developed (6,7).

As one of these molecular and inflammatory in-
dicators, IGF-1 is a systemic and endocrine growth
factor. Although IGF-1 is produced by various organs,
hepatocytes are recognized to be the principal source
of circulating IGF-1. Nutrient intake and growth hor-
mone (GH) levels are crucial factors that influence
IGF-1 production not just in the liver but also in other
organs. IGF-1 affects human cell development, me-
tabolism, and differentiation via the IGF-1 receptor
(IGF-1 R), which is found in nearly all organs. Indeed, it
stimulates wound healing through a variety of mech-
anisms, including fibroblast and keratinocyte prolif-
eration and endothelial cell chemotactic activity (8).
IGF-1 insufficiency has been discovered in chronic
non-healing ulcers such as diabetic sores, according
to these studies (9).

In patients with HS, IGF-1 status is still unknown.
Furthermore, as previously stated, the majority of pa-
tients with HS are overweight or obese, implying that
nutritional deficiencies may be linked to the disease.
Consequently, we were curious about the probable
association between HS and IGF-1 as well as its rela-
tionship with the clinical profile of patients with HS.

PATIENTS AND METHODS

This monocentric cross-sectional pilot study was
carried out at the CHU Nantes Dermatology Depart-
ment. The clinical trial was carried out in conformity
with the applicable versions of the French Public
Health Code, national and international good clini-
cal practice recommendations, and the Declaration
of Helsinki. Patients could sign the biocollection
informed consent form during their follow-up in
the Dermatology Department, allowing the De-
partment’s researchers to work on the samples and
clinical data collected during the patient care. The
French Ethics Committee, CPP Ouest IV, approved this
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biocollection and informed consent procedure, which
was recorded under the number DC-2011-1399.

The inclusion criteria for this study were: male or
female patients, aged 18 years or older, with a con-
firmed diagnosis of HS (with recurrent characteristic
lesions such as deep-seated painful nodules, abscess-
es, draining sinuses, or bridged scars; with a typical
topography such as the axillae, groin, genital or peri-
neal region, buttocks, orintermammary folds), admit-
ted to the Dermatology Department for HS evalua-
tion. Patients with an eating disorder (mental anorex-
ia), patients with acromegalia, and pregnant women
were excluded, as were patients under guardianship
or trusteeship.

Between November 2014 and January 2018, 41
patients with HS were hospitalized and clinically ex-
amined in the department, with 39 matching the
study criteria. Patients are admitted to the hospital
every year or every two years for a check-up as part
of their pathological follow-up. Blood samples were
obtained when patients arrived at the department at
about 9 AM. Data on weight, height, body mass index
(BMI), abdominal perimeter, smoking status, number
of packs-years, cannabis usage, hypertension status,
and low-density lipoprotein (LDL) cholesterol aim
were all collected as part of routine care. The LDL tar-
get was determined using the European recommen-
dations for cardiovascular disease prevention in clini-
cal practice (10). Hurley status, the amount of inflam-
matory lesions, the number of afflicted areas based
on the Sartorius score, and the number of days with
discomfort per month were also evaluated.

The remaining blood sample collected for rou-
tine care was used for IGF-1 biochemical assays. They
were carried out in the same local laboratory (Clini-
cal Biochemistry laboratory, CHU Nantes) according
to the manufacturer’s instructions, using the IRMA
IGF-1 Immunotech Beckman CoulterTM method
(Prague, Czech Repubilic). Within 1 hour of venipunc-
ture, blood was collected in normal serum vials and
centrifuged at 2000 g for 10 minutes at 4 °C before
being deep-frozen at -20 °C until analysis. Prior to
commencement of the experiment, each run was
validated by measuring three levels of quality con-
trol material. Up to 1600 ng/mL, the IGF-1 calibration
curve was linear. The assay's lowest detection limit
was 4.6 ng/mL. The repeatability (intra-assay preci-
sion) and reproducibility (inter-assay precision) coef-
ficients for this assay were less than or equal to 5.6%
and 8.3%, respectively.

The reference values were obtained using data
obtained by Granada et al. (11) from a large cohort
of healthy participants. Because reference values



Rousseau et al.
Insulin growth factor-1 status in HS

Acta Dermatovenerol Croat
2023;31(2):55-62

300+ A

.
—' [ ] ..
3 L
a 200+ _'._.%'_’_ .'.
S|
ol ,®
L(S 1004 :
— .
0 T T
Normal IGF-1 IGF-1 Deficit
(n=20) (n=19)

1.5- B

3 d
1.0
= S
—Sp oo
b, vl L/ .. L]
gos T
.
0.0 T T
Normal IGF-1 IGF-1 Deficit
(n=20) (n=19)

Figure 1.|GF-1 value in ng/mL (A) and MoM (B), depending on the patient group.

differ by age and gender, the measured serum con-
centrations of biomarkers (ng/mL) were translated
into multiples of median (MoM) and then adjusted for
age and gender to simplify comparison and analysis.
Low IGF-1 status was defined as having an IGF-1 level
that was lower than the reference values adjusted for
age and gender determined by Bidlingmaier et al. (12).

The relevant biochemical markers were used to
determine the systemic inflammatory and nutritional
states. The Cobas® ¢502-module of the automated
cobas®8000 system (Roche Diagnostics, Mannheim,
Germany) was used to measure albumin, prealbumin,
C-reactive protein (CRP), cholesterol, and triglyceride
levels. The Friedewald formula was used to compute
LDL cholesterol levels (13). All assays were carried out
in accordance with the manufacturers’instructions.

Table 1. Patient clinical characteristics

Non-parametric tests such as the Wilcoxon and
Fisher exact tests were employed to evaluate the re-
lationship between biological parameters and IGF-1
status. R 3.6.1 statistical software was used for all sta-
tistical studies.

RESULTS

Patient clinical characteristics

There were 39 patients in this study. According to
our criteria, 19 patients (49%) had low IGF-1 levels mea-
sured in ng/mL (range [56-205]; median 127) orin MoM
(range [0.26-0.67]; median 0.43) (Figure 1, A and B). The
remaining 20 patients had normal IGF-1 levels mea-
sured in ng/mL (range [122-2715]; median 180) or MoM
(range [0.54-1.23]; median 0.76) (Figure 1, A and B).

Characteristics Normal IGF-1 IGF-1 deficiency P
(n=20) (n=19)
Median age (Year) 36 (x10) 29(x11) 0.01
Gender (%) 35% male (n=7) 42% male (n=8) 0.74
65% female (n=13) 58% female (n=11)
Median BMI (kg/m?) 27 (£ 6.4) 32(+54) 0.02
Overweight (%) 65(n=13) 21 (n=4)
Obesity (%) 20 (n=4) 63 (n=12
Abdominal perimeter (cm) 97 (£ 21) 107 (£ 17) 0.12
Active smoking (%) 80 (n=16) 53 (n=10) 0.09
Disease duration (years) 11.5(x10) 5(+6.8) 0.009
Hurley's stage (%) 0.96
Stagel 35(n=7) 37 (n=7)
Stage 2 50 (n=10) 47 (n=9)
Stage 3 15 (n=3) 16 (n=3)
Stage 4 - -
Number of locations involved 2(x1) 2(x1) 0.28
Number of inflammatory lesions 3(+6) 4(x2) 0.18
Number of painful days per month |12.5 (+ 10) 12.7 (£ 10) 0.5

*The data are shown by median standard error () or by percentage with the number of patients in brackets
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Figure 2. Patient BMIs (A) and correlation with the decrease in IGF-1 serum level (B).

Table 1 shows the clinical characteristics of pa-
tients with normal IGF-1 levels and those with IGF-1
deficit. In this study, 15/39 (38%) of the patients were
men, with 7/20 having normal IGF-1 and 8/19 having
IGF-1 insufficiency. Patients with IGF-1 insufficiency
were significantly younger than patients with nor-
mal IGF-1 levels (median age: 29 years vs. 36 years,
P=0.009), with a significantly shorter median disease
duration (5 years vs. 11.5 years, P=0.009).

Among those with low IGF-1 levels, ten patients
(53%) were smokers, a lower percentage than among
those with normal IGF-1 levels (80% active smokers),
but this difference was not statistically significant.
However, 4 (21%) of these patients with low IGF-1
levels were overweight (classified by WHO as a BMI
between 25 and 29 kg/m?), and 12 (63%) were obese
(BMI 30 kg/m?). For patients with normal IGF1 levels,
the percentages were reversed (Figure 2, A). Patients
with IGF-1 insufficiency had a significantly higher BMI
(32 kg/m?vs. 27 kg/m?, P=0.02).

Analysis of other characteristics revealed differ-
ences that were not statistically significant: patients
with low IGF-1 levels had a higher abdomen circum-

Table 2. Biological data

ference (107 cm vs. 97 cm, P=0.12). Other clinical data
did not show a significant difference between the
two groups.

Correlation between MoM IGF-1 levels
and BMI

Figure 2, B shows the substantial inverse associa-
tion between the IGF-1 level expressed in MoM and
the BMI (P=0.001). The greater the BMI gap, the great-
er the IGF-1 rate deficit.

Biological data

In terms of biological data, we found no sig-
nificant difference between the two groups (Table
2). There was no aberrant liver function in either
group, and no inflammation was observed by CRP or
fibrinogen.

DISCUSSION

According to our findings, 49% of patients with
HS have very low IGF-1 serum levels. Surprisingly,
this IGF-1 insufficiency is linked to a specific patient

Biological data Normal IGF-1 IGF-1 deficiency P
(n=20) (n=19)

Total cholesterol (mmol/L) 2.04 (+0.54) 1.77 (£ 0.54) 0.07
LDL (mmol/L) 1.35(x042) 1.11(x£0.37) 0.27
LDL goal achieved (%) 80 (n=16) 84 (n=16) 0.23
Triglyceride (g/L) 1.06 (£ 0.61) 1.15 (£ 0.7) 0.15
Prealbumin (g/L) 0.27 (+ 0.07) 0.26 (+ 0.06) 0.34
Albumin (g/L) 41.4 (£3.63) 42.7 (£3.41) 0.23
Vitamin D (ng/L) 18.2 (£ 10) 16 (+ 6.4) 0.93
Vitamin D deficiency (%) 90 (n=18) 100 (n=19) 1

CRP 2.5(x£10) 2.5 (£8) 0.98
Fibrinogen (g/L) 3.8(x1.2) 3.7(£0.8) 0.86

*The data are shown by median standard error (+) or by percentage with the number of patients in brackets
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profile: youthful, with a shorter disease duration and
a higher BMI.

IGF-1 serum levels rise throughout childhood, pla-
teau during puberty, and then fall in adults and the
elderly (14). Changes in the phase of the circadian
rhythm have been found in adolescents and the el-
derly (15,16). In healthy people, there is no clinically
meaningful diurnal variation in total IGF-1 (17). To
circumvent the circadian cycle, blood samples were
collected on the patient’s arrival at the day hospital,
which is about 9 AM.

As IGF-1 has been shown to reduce the inflam-
matory response (18), the lower IGF-1 levels reported
may contribute to the persistence of a local inflam-
matory response, resulting in delayed healing of in-
flammatory lesions. We did find an IGF-1 deficiency
in patients with a shorter disease duration, but there
was no significant difference in clinical severity be-
tween the two groups (deficiency versus normal IGF-
1 rate), which could be explained by the small num-
ber of patients in our pilot trial. Indeed, Dias de Souza
et al. demonstrated that low IGF-1 serum levels can
influence the inflammatory process and lesion heal-
ing in American tegumentary leishmaniasis (19). A
low IGF-1 serum level causes chronic inflammation
mostly by altering IFN- levels and the TNF-/IGF-1 ra-
tio, as well as by limiting macrophage recruitment in
lesions (20). A deficit of cutaneous innate immunity
has already been demonstrated in HS, and decreased
IGF-1 levels may play a role (5). There was no systemic
inflammation in our study, implying that the inflam-
mation was limited to the peripheral tissues. CRP and
fibrinogen levels were both within acceptable limits.

Another study on dermatologic lesions in patients
with diabetes found that decreased cutaneous levels
of IGF-1 were associated with delayed healing of cu-
taneous ulcers (21). It has been demonstrated in vitro
to that IGF-1 enhances keratinocyte proliferation (21),
and that this cell expresses IGF-1 R. The next stage in
our research could be to evaluate local IGF-1 cutane-
ous levels in HS. In fact, if the IGF-1 serum shortage
shown here reflects the IGF-1 skin level, as in diabetic
ulcers, a therapeutic option for patients with HS could
be the topical use of an IGF-1 cream, which has been
demonstrated to improve diabetic lesions (22).

We found a substantial increase in BMI in the IGF-
1 defective group (P=0.02): 63% of IGF-1 deficient
patients were obese, compared with just 20% in the
other group (Figure 2, A). This finding calls into doubt
the link between the GH/IGF-1 axis and obesity. GH
stimulates the synthesis of IGF-1. Primary IGF-1 short-
age causes growth retardation, whereas excessive
levels of IGF-1 are associated with acromegaly. GH

and IGF-1 have a profound influence on fat, protein,
and glucose metabolism. During the postprandial
phase, GH secretion is reduced while insulin secretion
increases, allowing glucose absorption in the skeletal
muscle and promoting adipogenesis and glycogen-
esis. In contrast, insulin concentrations are low during
fasting, whereas GH stimulates lipolysis and hepatic
glucose production (23,24). Pulsatile GH secretion
regulates IGF-1 production. The drop in IGF-1 may be
explained by a central mechanism involving a change
in the GH/IGF-1 axis; however, this hypothesis has
never been tested in HS. Obesity, particularly abdom-
inal obesity, has a significant deleterious impact on
this spontaneous pulsatile GH secretion, which has
been linked to severe metabolic consequences. Pa-
tients with metabolic syndrome and low IGF-1 plas-
ma levels have a poorer prognosis for cardiovascular
disease than those with normal IGF-1 levels (25). The
number of obese individuals in our study was three
times higher in the IGF-1 deficient group than in the
normal IGF-1 group, and this was associated with a
larger abdominal perimeter. This discovery opens
the door to a new therapeutic option, in addition
to topical IGF-1, for this subset of patients with low
IGF-1 levels. In fact, an isocaloric diet mixed with met-
formin (an insulin sensitizer) or orlistat (a gastric and
pancreatic lipase inhibitor) resulted in a considerable
increase in IGF-1 levels in obese women with insulin
resistance (26).

In adults, there is a positive connection between
IGF-1 and 25-(OH)D levels (27). Obesity is related to
a higher prevalence of vitamin D deficiency, and in-
creasing body fat is thought to retain more 25-(OH)
D and its metabolites. Our team has previously ob-
served a decrease in vitamin D in patients with HS (5),
and these results were confirmed in this investigation
with a vitamin D shortage in each group (Table 2).

Tobacco use and obesity are additional risk factors
reported in HS (28). There was no significant differ-
ence in smoking status between the two groups, with
both groups having a high incidence of active smok-
ers. Smoking had an unfavorable relationship with
circulating IGF-1 levels, implying a direct inhibitory
effect (29). Smoking may be a key cause of acquired
low IGF-1 levels in patients with rheumatoid arthri-
tis (30). The molecular underpinnings of nicotine-in-
duced IGF-1 suppression are linked to hypothalamic-
pituitary axis dysfunction. The impairment of the IGF-
1 system includes a decrease in IGF-1 levels as well
as increased production of IGF-1 binding proteins,
which reduces IGF1R bioavailability. The alteration
of the IGF-1 system is the result of cytokine-driven
chronic inflammation (31). Tobacco does not appear
to be the cause of IGF 1 deficiency in our case.
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CONCLUSION

One of the limitations of our exploratory pilot
study was that we did not have data on the linked
co-morbidities in our patients. Despite a limitation
(low patient number) that leads to bias, this pilot
study demonstrates the existence of a subset of pa-
tients with HS that have IGF-1 insufficiency, who are
mostly young and fat. It should be noted that the eti-
ology of HS is yet unknown, although it is thought to
be multifactorial. This multifactorial etiology is most
likely related to the variable clinical presentation of
HS in terms of lesion morphology and involvement
sites. Furthermore, it suggests that there may be sev-
eral forms of HS. Several classification initiatives have
been launched in recent years (32,33), but they have
been limited to demographic and clinical criteria and
have yet to result in major advances in HS care. A new
retrospective cohort study appears to reveal that the
inflammatory phenotype is connected with higher
CRP values, implying a higher cardiovascular risk in
these individuals as well as the need for a different
therapeutic approach (34).

It is critical to determine whether the group we
have isolated corresponds to a subtype of HS that
requires specific management, including treatment.
IGF-1 has been linked to the formation of chronic in-
flammatory nodules because it plays a crucial role in
healing and inflammation regulation. These findings
need to be validated in a larger study, which is one of
the goals of the COVER cohort on HS (NCT04352036)
that we have just established in the North-West of
France in collaboration with the Institut de Derma-
tologie du Grand Ouest (IDGO).

Abbreviations:

a-MSH: alpha-melanocyte stimulating hormone
BMI: body mass index

CRP: C-reactive protein

GH: growth hormone

HS: Hidradenitis suppurativa
IGF-1: insulin growth factor 1
IL:interleukin

LDL: low-density lipoprotein

MoM: multiples of median

TLRs: toll-like receptors

TNF-a: tumor necrosis factor-alpha
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