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ORIGINAL STUDY

Assessment of Monocyte to High-density Lipoprotein
Ratio and Ischemia-modified Albumin in Acne
Vulgaris Patients

Nermin M. Salem a,*, Soheir A. Eltoukhy b, Mohammed M. El Arman c, Sherief R. Ismail b

a Dermatology, Ministry of Health, Dakahlia, Egypt
b Dermatology, Andrology and STDs, Mansoura Medical College, Dakahlia, Egypt
c Clinical Pathology, Mansoura Medical College, Dakahlia, Egypt

Abstract

Background: Acne vulgaris (AV) is a common, chronic, inflammatory lesion of the pilosebaceous unit. Oxidative stress
plays an essential role about the pathogenesis of many dermatological conditions.
Aim: The aim of the present study is to assess Complete blood count (CBC) parameters and monocyte to high-density

lipoprotein ratio (MHR) as indicators of inflammation, assess Ischaemia-modified albumin (IMA) as an indicator of
oxidative stress in acne vulgaris patients, and to examine their relation to acne vulgaris severity.
Methods: This was a caseecontrol study that included 48 acne vulgaris patients and 40 healthy individuals with age and

sex-matched controls. Global acne grading scale (GAGS) was calculated. Complete blood count and the differential
leukocytic count were done using a hematology auto analyzer five-part differential. High density lipoprotein (HDL) was
estimated, MHR was calculated and serum IMA was measured.
Results: Serum IMA was significantly higher in acne vulgaris patients in comparison with control group. While MHR

level did not differ significantly between case and controls. IMA revealed positive correlation with Global acne grading
scale.
Conclusions: This result suggests that IMA accompanied by oxidative stress could have an essential role in AV

pathogenesis and it is associated with disease severity.
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1. Introduction

A cne vulgaris (AV) is a self-limiting chronic
inflammatory disorder of the pilosebaceous

unit. It has been considered as a frequent cutaneous
lesions that mainly affects the face but could also
affect the arms, trunk, and back (Yan et al., 2018). AV
happens due to hypersensitive reaction of the
sebaceous glands to a normal level of androgens,
worsened by Propionibacterium acnes (P. acnes) and
inflammation (Motosko et al., 2019).
Oxidative stress plays an essential role in the

context of AV pathogenesis as well as in several

cutaneous lesions which include seborrheic
dermatitis, vitiligo, lichen planus (LP), and psoriasis
vulgaris (PV) (Savci et al., 2020).
Complete blood count (CBC) parameters could be

utilized as diagnostic markers in terms of numerous
diseases accompanied by inflammatory processes.
Neutrophil lymphocyte ratio (NLR) is measured by
utilizing hemogram parameters, and it was recor-
ded that it could be utilized as an inflammatory
marker in the context of several diseases in novel
research (Wang et al., 2021; Asahina et al., 2017).
CBC parameters have been considered as inflam-
mation markers in cases with AV by utilizing
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isotretinoin either before or after management
(Tamer et al., 2019).
Monocyte high-density lipoprotein ratio repre-

sents the efficacy of monocytes which participate in
systemic inflammation development and generation
of free radicals, and the efficiency of HDL, which
has anti-inflammatory and antioxidant actions on
the cardiovascular (CV) system. Such data suggest
that the monocyte to high-density lipoprotein ratio
(MHR) could be used as a new prognostic inflam-
matory marker, that indicates oxidative stress, and
inflammation in CV diseases (Usta et al., 2018).
High levels of Ischemia-modified albumin (IMA)

are indicated to be accompanied by different
dermatological lesions according to oxidative stress
(generation of free radicals) such as vitiligo, PV, and
Behçet's disease. However, studies analyzing IMA in
acne vulgaris are limited (Omma et al., 2018). So, we
aimed to assess CBC parameters and MHR as in-
dicators of inflammation, assess serum IMA as in-
dicator of oxidative stress and to examine their
relation to acne vulgaris severity.

2. Patients and methods

This was a caseecontrol study comprised 48 pa-
tients complaining from acne vulgaris. Additionally,
40 healthy subjects of matched age and sex were
included as a control group. Patients receiving sys-
temic therapy in the previous 3 month and topical
AV treatment in the past 30 days were ruled out.

2.1. Methods

All cases were subjected to the next:

(1) Complete history taking and complete general
and cutaneous examination.

(2) Global acne grading system (GAGS) score
calculation (Shahbag, 2017) (Table 1).

Laboratory work: Venous blood sample was ac-
quired from each participant for

(1) Complete blood count and differential leuko-
cytic count.

(2) Determination of HDL.
(3) MHR was calculated.
(4) IMA level was determined by ELISA.

2.2. Statistical analysis

Data were analyzed by IBM SPSS Corp. Released
2013 (IBM SPSS Statistics for Windows, Version-22).
Qualitative data were expressed as numbers and
percentages. Quantitative data were expressed as
medians concerning non-normal distribution of
data and means, SD concerning normal distribution
of data following assessing the normal distribution
of data by KolmogroveSmirnov test. Significant
results were judged at the (0.05) level.

3. Results

The current study was carried out on 48 acne
vulgaris cases. Their mean age was 20.3 ± 5.1 years.
They were 19 males (39.6 %) and 29 females
(60.4 %). In addition to 40 healthy control subjects
of matched age and gender. Median GAGS was 25,
ranged from 9 to 57; 20.8 % had mild, 41.7 % had
moderate, 18.8 % had severe and 18.8 % had very
severe GAGS (Table 2). IMA showed significantly
higher concentration in acne vulgaris patients
when compared with control group (median ¼ 89.5
vs. 58, respectively, P < 0.001). While MHR level
did not differ significantly among cases and con-
trols (Table 3). IMA showed gradual increasing
median level associated significantly with
increased disease severity (Table 4). Although
MHR showed gradual increasing median level
associated with increased disease severity, this

Table 2. Acne vulgaris grades among studied cases.

Acne Vulgaris

n ¼ 48

GAGS
Median, range 25 9e57

Mild (1e18)
No, % 10 20.8 %

Moderate (19e30)
No, % 20 41.7 %

Severe (31e38)
No, % 9 18.8 %

Very severe (<39)
No, % 9 18.8 %

GAGS, Global Acne grading scale.

Table 1. Global acne grading system (GAGS).

Area Factors

Forehead 2
Right cheek 2
Left cheek 2
Nose 1
Chin 1
Chest and upper back 3

All types are given a value according to severity: no lesions ¼ 0,
comedones ¼ 1, papules ¼ 2, pustules ¼ 3 and nodules ¼ 4. The
score for each area (local score) is measured by utilizing the
formula: local score ¼ factor x grade (0e4). The global score is
consisting of the local outcomes: 1-18-mild degree, 19-30-mod-
erate degree, 31-38-severe degree, and above 39-acne with a very
severe.
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increase in median MHR level did not differ
significantly between acne grades (Table 5). GAGS
showed significant positive correlation with IMA,
but not with MHR (Table 6).

(1) Regression analysis was conducted to predict
higher grades of AV, using age, sex, CBC pa-
rameters, HDL, IMA, and MHR as covariates.
Higher IMA was considered as risk predictor of
higher acne vulgaris grades (Table 7).

(2) Receiver operating characteristic curve of IMA,
MHR was performed for evaluation of diagnostic
validity of these markers. IMA had moderate
accuracy, Area under the curve (AUC ¼ 0.827).
At best cut off value of 65.5, sensitivity was 75 %
(i.e. 75 % are true positive among studied cases),
specificity was 70 % (i.e. 70 % are true negative
among studied controls), PPV was 75 % (75 %
are true positive among all positive results), NPV
was 70 % (i.e. 70 % are true negative among all
negative results), accuracy was 72.7 % (i.e. 72.7 %
are true positive and negative results among all
studied subjects).

(3) While MHR showed low accuracy
(AUC ¼ 0.570). At best cut off value of 0.011,
sensitivity was 52.1 % (i.e. 52.1 % are true posi-
tive among studied cases), specificity was 55 %
(i.e. 55 % are true negative among studied con-
trols), PPV was 58.1 % (58.1 % are true positive
among all positive results), NPV was 48.9 % (i.e.
48.9 % are true negative among all negative re-
sults), accuracy was 53.4 % (i.e. 53.4 % are true
positive and negative results among all studied
subjects) (Table 8).

Table 4. Comparison of Ischaemia-modified albumin according to acne
vulgaris grades.

Grades
IMA P

median (minemax)

Mild 54.5 (41e120) P1<0.001 P2 ¼ 0.001
P3<0.001 P4<0.001

Moderate 74 (50e93)
Severe 96 (89e142)
Very severe 225 (120e413)

P1, comparison between all grades.
P2, comparison between mild and moderate.
P3, comparison between moderate and severe.
P4, comparison between severe and very severe.

Table 5. Comparison of monocyte to high-density lipoprotein ratio ac-
cording to acne vulgaris grades.

Grades
MHR P

median (minemax)

Mild 0.00977 (0.007e0.018) 0.648
Moderate 0.01087 (0.006e0.028)
Severe 0.01133 (0.003e0.047)
Very severe 0.01539 (0.007e0.04)

Numerical data are expressed as median and range, compared by
Kruskal Walls test.

Table 6. Correlations of Ischaemia-modified albumin and monocyte to
high-density lipoprotein ratio with Global Acne grading scale among all
studied cases.

GAGS

rs P

IMA(ng/ml) 0.825 <0.001
MHR 0.088 0.552

rs, correlation coefficient.

Table 3. Comparison of Ischaemia-modified albumin and monocyte to
high-density lipoprotein ratio among studied groups.

Control Acne Vulgaris P

n ¼ 40 n ¼ 48

median
(minemax)

median
(minemax)

IMA (ng/ml) 58 (17e86) 89.5 (41e413) <0.001
MHR 0.0107

(0.003e0.026)
0.0113
(0.003e0.047)

0.263

Numerical data are expressed as median and range, compared by
ManneWhitney test.

Table 7. Regression analysis for prediction of higher grades.

P OR (95 % CI)

Age 0.317 1.078 (0.914e1.147)
Sex 0.153 0.633 (0.338e1.185)
BMI (Body Mass Index) 0.263 1.045 (0.968e1.128)
ANC (Absolute Neutro-

philic Count)
0.566 1.046 (0.896e1.222)

ALC (Absolute Lympho-
cytic Count)

0.554 1.189 (0.67e2.109)

Monocytes (%) 0.356 2.201 (0.963e8.320)
Platelets (109/L) 0.271 0.996 (0.992e1.012)
NLR (Neutrophil

Lymphocyte Ratio)
0.285 1.157 (0.886e1.511)

HDL(mg/dl). 0.393 1.015 (0.981e1.050)
PLR (Platelet Lymphocyte

Ratio)
0.253 0.991 (0.981e1.003)

MLR (Monocyte Lympho-
cyte Ratio)

0.154 2.179 (0.747e6.35)

IMA(ng/ml)
<0.001 1.035 (1.02e1.050)

MHR 0.280 3.783 (0.981e11.560)

Table 8. Validity of Ischaemia-modified albumin, monocyte to high-
density lipoprotein ratio, combined markers for discrimination between
acne vulgaris cases and control groups.

IMA MHR IMA þ MHR

AUC 0.827 0.570 0.881
Cut off 65.5 0.011 e

Sensitivity (%) 75 52.1 79.2
Specificity (%) 70 55 70
PPV (%) 75 58.1 76
NPV (%) 70 48.9 73.7
Accuracy (%) 72.7 53.4 75
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4. Discussion

AV is a chronic inflammatory disease which
demonstrates polymorphic lesions (comedone,
papule, pustule, nodule, cyst, and scar) (Bhate and
Williams, 2013).
Although the etiopathogenesis of AV is not totally

identified, Four primary factors have a role in terms
of AV pathogenesis. Such factors are increase in
sebum formation, abnormalities in follicular kerati-
nization, bacterial proliferation, and inflammatory
process ( €Onder and Ozturk, 2020).
P. acnes play an essential role in the formation of

free radicals (Grange et al., 2009) and the inflamma-
tory responses (Kistowska et al., 2014) in keratino-
cytes, as a result encouraging cell proliferation and
migration (Jahns et al., 2015), that enhance the pro-
gression of acne vulgaris (Das and Reynolds, 2014).
In addition, free radicals could be generated from

the damage of follicular epithelium, that might
participate in the development of inflammation in
disease pathogenesis (Briganti and Picardo, 2003).
Oxidative stress is recorded to have a main role in
acne initiation and progression (Wong et al., 2016).
IMA is a novel biochemical marker. It is accompa-
nied by ischaemia, inflammation, and oxidative
stress (Karatas et al., 2014).
Regarding serum IMA, the present study revealed

that IMA level was elevated in acne vulgaris pa-
tients in comparison with controls. In addition, it
showed gradual increasing median level associated
significantly with increased disease severity. This
denotes that serum IMA could have a role with re-
gard to AV pathogenesis. Moreover, measuring the
serum level of IMA could be helpful in evaluating
AV severity and progression.
In line with our study, Ebrahim et al. (2020)

demonstrated that AV group was associated with a
significant increase in IMA in comparison with the
control group. Increased IMA value was signifi-
cantly accompanied by increased AV grades. In the
same line, Akyurek et al. (Tunçez Akyürek et al.,
2020) recorded that IMA values were accompanied
by a significant increase among cases with AV
compared with normal subjects and its level
demonstrated a positive correlation with the disease
severity. They have recorded that IMA accompanied
by ischaemia and oxidative stress could have an
essential role with regard to AV etiopathogenesis.
Similar to our result, Gürel et al. (Gürel et al., 2019)
have demonstrated that the average IMA level was
elevated in AV cases. However on contrast to our
finding they found no significant differences in
serum IMA levels among the AV subgroups ac-
cording to acne vulgaris severity. This may be

explained by potential participation of compensa-
tory mechanisms.
CBC parameters could be utilized as diagnosis

biomarkers for several diseases related with in-
flammatory processes (Asahina et al., 2017; Akarsu
and Dikker, 2019). NLR, PLR, and MLR were
recognized as predictors of systemic inflammation
and poor prognosis in several diseases (Asahina
et al., 2017; Imtiaz et al., 2012; Feng et al., 2016). Of
notes, these ratios are of great stability compared
with the individual cell counts and aren't influ-
enced by clinical situations which alter the indi-
vidual cell counts (Asahina et al., 2017). In the
previous researches, NLR, PLR, and MLR were
evaluated in the context of diabetes, acute coro-
nary syndrome, ulcerative colitis, tuberculosis,
haptic cirrhosis, systemic inflammation, and in
certain malignant tumours to detect prognosis (Fu
et al., 2015; Huang et al., 2015; €Ozer et al., 2015).
Previous study showed that CRP, MHR, NLR, and
MLR were increased among cases with PV
compared with the control group (Aktaş Karabay
et al., 2020).
The present study revealed that cases and controls

showed no significant differences regarding ANC,
ALC, AMC, platelet count, HDL, PLR, and MLR.
In line with our finding, Sobhan et al. (2020)

demonstrated that there was no statistical signifi-
cant difference between cases with AV and the
control group as regards plasma lipids including
TG, LDL, and HDL. On the contrast to our study,
Turkmen et al. (2020) showed that AV cases were
associated with a significant increase in neutrophil,
NLR ratio and HDL.
Monocyte HDL ratio has been considered as a

novel inflammatory marker nowadays utilized in
the context of CV diseases (Usta et al., 2018).
In our study, we found that MHR level did not

differ significantly among cases and controls. Also, it
showed gradual increasing median level associated
with increased disease severity, this increase in
median MHR level did not differ significantly be-
tween acne grades. In accordance with the current
study, Turkmen et al. (2020) did not found signifi-
cant changes regarding MHR in Acne Vulgaris.
Of note, this is the first research assessing MHR

and IMA all together in Acne vulgaris patients. The
present study revealed that the combination MHR
and IMA increased the performance characteristics
compared with MHR or IMA alone.
In conclusion, Serum IMA level could be consid-

ered as a predictor of AV susceptibility, activity and
severity. However, MHR is not correlated to the
pathogenesis of acne vulgaris.
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