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Abstract:

Background: Serum Amyloid A (SAA) is a major acute
phase protein produced in large quantity during Acute
Phase Reactant (APR). The rise of SAA concentration in
blood circulation during APR has been a clinical marker for
active inflammation. This study aim to evaluate serum
levels of Amyloid A in patients with acne and its
correlation with the disease severity. Methods: This
prospective case-control study included 60 patients
suffering from acne vulgaris. Patients were divided into 3
equal groups: Group A: patients with mild acne vulgaris.
Group B: patients with moderate acne vulgaris. Group C:
20 patients with severe acne wvulgaris. In addition, 30
apparently healthy, age and sex matched individuals were
included as control group. Results: Serum Amyloid A level
was significantly higher in the acne vulgaris group when
compared to the control (mean=4.89 versus 1.08, p<0.001).
There was statistically significant increase in serum level of
Amyloid A in relation to increased severity of acne. Serum
Amyloid A showed significant positive correlation with
BMI (p=0.005), duration of acne (p<0.001), and acne
vulgaris scores (P<0.001). Conclusion: Serum amyloid Al
is increased in AV patients, and this elevation may play a
role in the inflammatory milieu of AV. Serum amyloid A
had significant correlation with severity of AV. Serum
amyloid A had significant correlation with development of
acne scars.
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Introduction

Acne, one of the most common skin
diseases, affects approximately 85% of the
adolescent population, and occurs most
prominently at skin sites with a high
density of sebaceous ();Iands such as the
face, back, and chest. ¢

Acne can present as non-inflammatory
comedones (black heads, white heads),
inflammatory papules, pustules, nodules
and cysts, or a mixture of lesions. This can
result in s%/mptoms of local tenderness and
erythema ©.

The main pathogenic factors of acne are
high sebaceous gland secretion, follicular
hyperproliferation, high androgen effects,
propionibacterium acnes, colonization and
inflammation ©.

Propionibacterium acne activates the
innate immunity via the expression of
protease activated receptors (PARS),
tumour necrosis factor Alpha (TNF o) and
toll-like  receptors (TLRs), and the
production of interferon Gama (INF v),
interleukins IL (1, 8, 12), Tumor Growth
Factor (TGF), and matrix
metalloproteinases (MMPs) by
keratinocytes .

Serum Amyloid A (SAA) is a major acute
phase protein produced in large quantity
during Acute Phase Reactant (APR). The
rise of SAA concentration in blood
circulation during APR has been a clinical
marker for active inflammation ©.

Serum Amyloid A is a highly conserved
acute-phase protein, released in response
to inflammation or infection. Production of
acute-phase  SAA is stimulated by
proinflammatory cytokines, such as IL-1,
IL-6, TNF, IFN-y, and TGF. The
concentration of SAA increases
dramatically during acute inflammation
and injury, reaching within 5-6 hours
levels that are 1000-fold greater than
normal ©.

Serum Amyloid A increases moderately to
markedly in bacterial and fungal
infections, invasive malignant diseases,
tissue injuries in the acute myocardial
infarction and autoimmune diseases such
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as rheumatoid arthritis and vasculitis. Mild
elevation is often seen in viral infections,
systemic  lupus  erythematosus and
localized inflammation or tissue injuries in
cystitis and cerebral infarction .

The purpose of this study was to evaluate
serum levels of Amyloid A in patients with
acne and its correlation with the disease
severity.

Patients and methods

This  prospective  case-control  study
included 60 patients suffering from acne
vulgaris All patients were selected from
the Outpatient Clinic of Dermatology and
Andrology = Department of  Benha
University Hospitals from January 2021 to
December 2021.

A written informed consent was obtained
from all participants. The study was
approved by the Local Ethics Committee
on research involving human subjects of
Benha Faculty of Medicine. Approval
code: Ms.8.10.2018

Inclusion criteria were both gender and
age from 16 to 35 years

Exclusion criteria were patients with
inflammatory disease, e.g.: rheumatoid
arthritis, with bacterial, fungal, and viral
infections, e.g.. Herpes Zoster, invasive
malignant disease, autoimmune disease,
e.g. familial mediterranean fever, and
pregnant and lactating women.

Grouping: Patients were divided into 3
equal groups: Group A: patients with mild
acne vulgaris. Group B: patients with
moderate acne vulgaris. Group C: 20
patients with severe acne wvulgaris. In
addition, 30 apparently healthy, age and
sex matched individuals were included as
control group.

All studied cases were subjected to the
following: Full history taking, including
[age, sex, duration of acne, family history
and previous treatments.]. Full clinical
examination: Complete clinical
examination to exclude any systemic
disease, complete dermatological
examination to evaluate the clinical type
and severity of acne. Routine laboratory
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investigations [serum level of amyloid A
by ELISA technique].

Blood sampling:

Serum sample collection and storage:
Venous blood samples (5 ml) were taken
from patients and controls. Samples were
left to clot at room temperature in a sterile,
clean and dry tube. After clotting, the
samples were centrifuged for 20-min at the
speed of 2000-3000 r.p.m. and the
supernatant was removed. The serum was
separated and stored immediately at -20°C
in the laboratory. After collecting serum
samples from all participants, the serum
samples were used to determine Amyloid
A.

Statistical analysis

Statistical analysis was done by SPSS v25
(IBM Corp. Released 2017. Armonk, NY:
IBM Corp.). Quantitative variables were
presented as mean and standard deviation
(SD) and compared between the two
groups utilizing unpaired Student's t- test
and ANOVA (F) test. Qualitative variables
were presented as frequency and
percentage (%) and were analyzed
utilizing the Chi-square test. One Way
ANOVA test was used to assess the
statistical significance of the difference
between more than two study group
parametric variables. Correlation analysis
assesses the strength of association
between two quantitative variables. The
ROC  Curve  (receiver  operating
characteristic) provides a useful way to
evaluate the sensitivity and specificity for
quantitative diagnostic measures that
categorize cases into one of two groups A
two tailed P value < 0.05 was considered
statistically significant.

Results
There was no significant difference
between the studied groups regarding
demographic and anthropometric data.
(Table 1)
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There were no significant relations
between acne grades and age, sex and
BMI. Among all cases studied, only severe
grades were significantly associated with
the family history of acne scars. There was
a statistically significant relation between
disease duration and severity of acne as
patients with severe acne had significant
increase in disease duration. Acne scars
were  significantly  associated  with
increased  severity  (p<0.001). No
significant  differences were found
regarding acne scar types with severity
grades (p>0.05). (Table 2)

Serum Amyloid A level was significantly
higher in the acne vulgaris group when
compared to the control (mean=4.89
versus 1.08, p<0.001). There was a
statistically significant increase in serum
level of Amyloid A in relation to increased
severity of acne. (P<0.05). (Table 3)
Serum Amyloid A level was significantly
higher in cases with acne scars compared
to those without acne scars (p<0.001). No
significant relations were found between
Serum Amyloid A level and gender,
family history of acne scars, relation to
stress, sun exposure, and type of scar
(p>0.05 for each).

Serum Amyloid A showed significant
positive correlation with BMI (p=0.005),
duration of acne (p<0.001), and acne
vulgaris scores (P<0.001).

ROC curve of Serum Amyloid A was
conducted for prediction of severe AV
grades. Serum Amyloid A showed high
accuracy AUC  (AUC=0.991), for
prediction of severe grades of acne
vulgaris. At cut off point >5.32, sensitivity
was 95%, specificity was 95%, PPV was
90.5% and NPV was 97.4%. (Figure 1)
This ROC curve of SAA was conducted
for prediction of AV scar formation.
Serum Amyloid A showed high accuracy
AUC (AUC=0.974) for prediction of AV
scar formation. At cut off point >5.01,
sensitivity was 95%, specificity was
82.5%, PPV was 73.1% and NPV was
97.1%.(Figure 2)



Serum Level of Amyloid A in Acne Vulgaris ,2025

Table 1: Comparison of AV patients and control groups regarding demographic and
anthropometric data and distribution of different variables in patients with AV

Acne Vulgaris n =60 Control n =30 P value
No. % No. %
Gender
Male 30 50.0 15 50.0 1.000
Female 30 50.0 15 50.0
Age (years) 22.70 £ 3.54 21.63+3.70 0.188
Family history of acne scars 8 13.3 2 6.7 0.486
AV N=60
No. %
Onset Gradual 60 100
Course Progressive 60 100
Duration in years 355+1.29
Acne scars 20 33.3
Type of scar
Ice pick 8 40.0
Box car 11 55.0
Rolling 1 5.0
Relation to sun exposure 5 8.3

Data are represented as Mean + SD or frequency (%),

Table 2: Relations between acne vulgaris severity and clinical variables, disease duration and
acne scars.

Acne vulgaris severity P value
Mild Moderate Severe
n=20 n=20 n=20
No. % No. % No. %
Gender
Male 8 40.0 9 45.0 13 65.0 0.247
Female 12 60.0 11 55.0 7 35.0
Age (years) 21.60 + 3.62 22.95 + 3.07 21.55+ 2.89 0.211
BMI (kg/m?) 21.15+1.50 21.75+1.68 22.60 + 1.64 0.121
Family history of acne 0 0.0 0 0.0 8 40.0 <0.001*
scars
Relation to sun 2 10.0 3 15.0 0 0.0 0.352
Duration in years 2.35+0.813 3.40£0.821 4.90 + 0.641 <0.001*
Acne scars 0 0 2 10 18 90 <0.001*
Scar type
Ice pick - - 2 100 6 33.3 0.245
Box car - - 0 0 11 61.1
Rolling - - 0 0 1 5.6

Data are represented as Mean + SD or frequency (%),, *: statistically significant as P value <0.05
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Table 3: Comparison of serum amyloid A level among AV patients and control groups and
Relation between AV severity grades and serum amyloid A level.

Acne Vulgaris n = Control n =30 P value
60
Serum Amyloid A (ng/ml) 4.89+1.36 1.08 + 0.61 <0.001*
Acne vulgaris severity
Mild Moderate Severe
N=20 N=20 N=20
Serum Amyloid A (ng/ml) P,<0.001*
363.((5)371 5.020£0.266 6.338+0.614 P1<0.001* p,<0.001*,
p4<0.001*

Data are represented as Mean + SD *: statistically significant as P value <0.05
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Figure 1: ROC Curve of serum amyloid A level for prediction severe AV grades
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Figure 2: ROC Curve of serum amyloid A level for prediction of AV scar formation.
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Discussion

The present study revealed that serum
Amyloid A level was significantly higher
in the acne vulgaris group when compared
to the control. There was a statistically
significant increase in serum levels of
SAA in relation to increased severity of
acne. Serum levels of SAA showed
significant  positive  correlation  with
duration of acne and acne vulgaris scores.
The acute-phase response markers reflect
the changes occurring secondary to
inflammation or infection. Among these
markers, the expression of the amyloid A
family is prominent ©). The expression of
amyloid A proteins is induced by several
inflammatory cytokines and
lipopolysaccharide, and even systemic
glucocorticoids. SAAL is increased in
different disorders linked with AV such as
polycystic ovary, insulin resistance, and
hyperandrogenism %19,

The exact role of SAA in AV has not been
previously investigated. Serum amyloid
Al may have a role in AV pathogenesis
through different mechanisms, it is known
for its lipophilicity, with a strong effect on
sebocyte activation. In addition, SAA can
maintain tissue inflammation and can
induce remolding through
metalloproteinase release 2.
Cutibacterium acne can also increase the
release of SAA and the effect of SAAL is
also mediated through activation of Toll-
like receptors, especially Toll-like receptor
2. SAA can increase the expression of
peroxisome proliferator-activated receptor
vy and subsequent induction of
inflammation. Furthermore, SAA is a
strong initiator of Akt/mTOR
inflammatory cascade. All these are
involved in the pathophysiological process
of AV 319,

In the present study, the serum level of
amyloid A showed significant positive
correlation with BMI. According to the
SAA gene has been associated with
obesity in humans “®. Also a relationship
was reported between obesity and the SAA
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gene @, In addition, obesity has been
found to affect systemic inflammatory
responses, leading to increased serum
levels of the acute phase protein SAA,
which may contribute to insulin tolerance.
The association between psoriasis and
SAA was also reported, SAA would be a
more specific marker of psoriasis rather
than CRP %9, Serum levels of amyloid A
were significantly increased in other
inflammatory  diseases  like  atopic
dermatitis, CTCL @, urticaria ¥ and
lichen planus patients “2.

The present study showed that SAA level
was significantly higher in cases with acne
scars compared to those without acne
scars. These results could be explained as
SAA has a direct effect on dermal
fibroblast ©®®, and its serum level is
elevated in diseases characterized by
fibrosis like sarcoidosis .

In the present work, logistic regression
analysis was conducted for the prediction
of acne scar formation, using age, gender,
BMI, family history of acne scars, relation
to stress, relation to sun exposure,
duration, severity and serum level of
Amyloid A as covariates. Higher serum
level of Amyloid A was considered as a
risk predictor for acne scar formation. This
was in agreement with other researchers,
who suggested that SAA1 delays normal
murine dermal wound healing . Also,
SAA induces inflammatory phenotype and
promotes cell proliferation in activated
hepatic stellate cells, the major scar
forming cells in the liver ®®. SAA assays
of sera from keloid patients (these patients
form greatly exaggerated dermal scars)
showed normal levels of SAA, as the
fibrocyte assay on keloid patient showed
that these cells are relatively insensitive to
SAA @7,

Conclusion

Serum amyloid Al is increased in AV
patients, and this elevation may play a role
in the inflammatory milieu of AV. Serum
amyloid A had significant correlation with
severity of AV severity. Serum amyloid A
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had

significant

correlation with the

development of acne scars.
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