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Interleukin-17 and myeloperoxidase levels in patients with non-
alcoholic fatty liver disease and effect of disease severity on
blood counts and liver enzymes
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ABSTRACT

Objectives: To compare the circulating levels of interleukin-17 (IL-17) and
myeloperoxidase (MPO) in non-alcoholic fatty liver disease (NAFLD) patients
and healthy controls, and to assess the impact of disease severity on blood counts
and liver enzyme levels, exploring their potential as early markers.

Methods: This cross-sectional study was conducted at Hayatabad Medical
Complex and Khyber Medical University, Peshawar, Pakistan from January to
December 2023 after ethical approval. Using purposive sampling, 20 healthy
controls and 60 NAFLD patients (20 each with mild, moderate, and severe
disease) aged =25 were enrolled. NAFLD was diagnosed via ultrasonography.
Blood samples were collected for complete blood counts and liver enzyme assays
(ALT and AST), while serum IL-17 and MPO levels were measured by ELISA.
NAFLD severity was assessed using FIB-4, APRI, and AST/ALT ratios. Data were
analyzed with Prism Graphpad using ANOVA with Dunnett's tests and Kruskal-
Wallis tests, with p < 0.05 considered significant.

Results: Controls had a mean age of 32.9+7.0 years, versus 59.3+ 10.| years in
NAFLD patients. Liver enzymes, severity scores, and the AST/ALT ratio
increased significantly with NAFLD severity. IL-17 levels rose from 0.064 ng/ml in
controls to 0.133, 0.223, and 0.278 ng/ml in mild, moderate, and severe cases (p
<0.05to <0.0001). MPO levels were significantly higher in moderate and severe
NAFLD, while platelet counts and hemoglobin decreased.

Conclusion: Elevated IL-17 and MPO levels correlate with NAFLD severity,
suggesting their potential as biomarkers for early detection and monitoring of
disease progression in high-risk patients. These findings warrant further clinical
evaluation.

Keywords: Interleukin-17 (MeSH); Myeloperoxidase (MeSH); Peroxidase
(MeSH); Non-alcoholic Fatty Liver Disease (MeSH); Fatty Liver (MeSH); Liver
Enzymes (Non-MeSH); Alanine Transaminase (MeSH); Aspartate
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THIS ARTICLE MAY BE CITED AS: Nazir M, ljaz A, Imtiaz N, Khan MY, Rani
GF. Interleukin-17 and myeloperoxidase levels in patients with non-alcoholic fatty
liver disease and effect of disease severity on blood counts and liver enzymes.
Khyber Med Univ ] 2025;17(1):71-6. https://doi.org/10.35845/kmu;j.2025.23728

prevalence of NAFLD and NASH
ranges from 6-21% and 3-5%

INTRODUCTION

on-alcoholic fatty liver disease

(NAFLD) is a chronic disease
characterized by >5% fat accumulation
in liver parenchyma and no history of
alcohol intake.  Severity of NAFLD
varies from mild steatosis to severe non-
alcoholic hepatitis (NASH), depending
on the extent of fat deposition and
inflammation.” Risk factors include
obesity, type-2 diabetes,
hyperlipidemia, age, gender, race,
genetics, poor dietary habits and
sedentary lifestyle.” Worldwide

respectively, with increasing
incidence. NASH has been associated
with severe inflammation and fibrosis
leading to cirrhosis and hepatocellular
carcinoma.’

Although the mechanisms underlying
the pathogenesis of NAFLD remain
largely unknown, the role of immune
system remains critical.’ Neutrophils
are an important part of innate immune
system and contributes to persistent
inflammation in NAFLD.’
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Myeloperoxidase (MPO) present in
neutrophilic granules is involved in the
generation of reactive oxygen species
(ROS), contributes to oxidative stress
and hepatocyte death.”” Over 90% of
circulatory MPO is produced by
activated neutrophils while remaining
by other immune and Kupffer cells.’
Apart from neutrophils, Kupffer cells
and Thl7 ® helper T-cells are also
involved in hepatic inflammation. "
Neutrophils are important for activation
of Thl7 cells which promote liver
damage by producing proinflammatory
cytokines including Interleukin (IL)-17.
Regulatory T-cells which are critical for
controlling chronic inflammation are
reduced in NAFLD resulting in
sustained inflammation." The balance
between Th17 and regulatory T-cells in
circulation is important for maintaining
an equilibrium between protective
mechanisms and autoimmunity."?
Murine studies have shown that
decrease in serum MPO level reduces
liver inflammation in mice.”  Similarly
experimental mice study has shown that
IL-17 restriction by gene deletion or
anti-IL-17 antibody treatment provide
protection from liver damage.” On the
other hand, administration of IL-17 was
seen to damage the liver."

Clinically, NAFLD presents with no or
vague symptoms such as weakness,
tiredness and abdominal pain,
contributing to delayed diagnosis.”
Diagnostic modalities used for NAFLD
includes ultrasonography, computed
tomography and magnetic resonance

KMUJ 2025, Vol. 17 No. |

71


https://crossmark.crossref.org/dialog/?doi=10.35845/kmuj.2025.23728&domain=pdf&date_stamp=2017-01-14
%20https://doi.org/10.35845/kmuj.2025.23728
https://doi.org/10.35845/kmuj.2025.23728
mailto:ranigulabfatima@kmu.edu.pk
https://doi.org/10.35845/kmuj.2025.23728
https://orcid.org/0009-0006-3753-7508
https://orcid.org/0009-0002-1830-0813
https://orcid.org/0000-0002-2209-1893

Interleukin-17 and myeloperoxidase levels in patients with non-alcoholic fatty liver disease and effect of disease severity on blood counts and liver enzymes

imaging or invasive liver biopsy.
Although useful in the diagnosis, these
are associated with radiation exposure,
high cost, lack of expertise and
availability as well as pain and risks
associated with biopsy."* Readily
available routine investigations such as
liver enzymes and changes in blood
counts could be informative but
generally non-specific.”'"®  Additionally,
the scoring systems used to determine
the degree of fibrosis such as the
fibrosis-4 (FIB-4) index, AST to platelet
ration index (APRI) and NAFLD fibrosis
score remain debatable.”” There is a
need for less invasive, easily accessible
and reliable serological markers for not
only the diagnosis but also to monitor
NAFLD progression.

The objectives of this study were to
compare the levels of IL-17 and MPO in
NAFLD of varying severity and effects
of disease severity on blood counts and
liver enzyme levels. Studies have shown
their role in NAFLD pathogenesis but
not their usefulness as a potential
marker of NAFLD severity. Findings of
this study will be useful in showing their
potential role in early prediction of
NAFLD progression and as a diagnostic
or monitoring test in high-risk patients.

METHODS

Patient selection: This cross-sectional
study was conducted at Hayatabad
Medical Complex (HMC) and Khyber
Medical University (KMU) Peshawar
after approval from the Advanced
Studies and Research Board and Ethical
Review Committee (Reference #
DIR/KMU-AS&RB/EA/IPDM/001880
and DIR/KMU -
AS&RB/IR/IPDM/001905). This study
was conducted over a period of one
year from January 2023 to December
2023. Using non-probability purposive
sampling technique, a total of 20
controls and 60 patients with mild,
moderate and severe NAFLD (n=20
each) of 25 years or above age,
regardless of gender were included.
Pregnant women and patients with
acute illness, autoimmune disorders,
taking antibiotics or any comorbidities
which could affect any of the study
parameters were excluded.

Sample Collection: Patients were
selected after ultrasonographic

evidence of fatty liver by a consultant
radiologist/ sonologist. Complete
clinical history was recorded after
informed written consent and blood
samples were taken in EDTA and gel
tubes for further analysis. Serum
samples for ELISA were stored at -80C
freezer until further use.

Hematological and biochemical
tests: Complete blood counts (CBCs)
were performed on whole blood
samples collected in EDTA tubes while
serum samples were utilized for liver
enzymes levels which included Alanine
Aminotransferase (ALT), and Aspartate
Aminotransferase (AST) only.

ELISA for MPO and IL-17:
Quantitative ELISA was performed on
serum samples of all patients using
Human Interleukin 17, IL-17 (BT-LAB
kit, Cat No. EOl42Hu) and Human
Myeloperoxidase, MPO (BT-LAB kit,
Cat No. E0880Hu) as per the
manufacturer guidelines

NAFLD severity scoring systems:
Severity of the NAFLD was calculated
based on commonly used scoring
systems such as FIB-4 index, AST/ALT
ratio and APRI scores. The following
formulae were used for calculation of
these scores:

FIB-4=Age (years)XAST (U/L)/
[platelets (10°/L) x ALT'"? (U/L)]

APRI score = [AST level / AST (upper
limit of normal)] / Platelet count (10°/L)
x 100

Statistical analysis: All the data were
recorded in the Microsoft Excel sheet
and statistical analysis was performed
using Prism Graphpad (Version 10.2.3).
Numerical data were checked for
distribution and expressed as mean=*

standard deviation (SD) or median with
interquartile range. ANOVA with post-
hoc Dunnett's and Kruskal Wallis with
Dunn's tests were applied for
parametric and non-parametric data
respectively. Categorical variables such
as gender is expressed as frequency. P
value of < 0.05 is considered statistically
significant.

RESULTS

A total of 80 participants irrespective of
age and gender were enrolled in this
study after written informed consent.
The mean age of the healthy controls
(n=20) was 32.90+7.026 years and
cases with NAFLD was 59.25+10.08
years. Majority of our study participants
were females with n=19 controls, 35
NAFLD cases and less male participants
(n=1 control, 25 NAFLD cases). Data
summarized in Table .

In this study, the NAFLD severity
scoring systems used included FIB-4
index, APRI score and AST/ALT ratio.
Our data suggests that the severity of
NAFLD coincides with the increased
FIB-4 index and APRI scores as shown in
Figure 1A. Similarly, AST/ALT ratio also
increased with the increasing severity of
NAFLD compared to healthy control
group (p < 0.05inall) (Figure IB).

Liver enzymes such as AST and ALT
levels were measured in NAFLD cases
and healthy controls. AST levels in
NAFLD cases with mild (31.70 = 10.06,
p < 0.05), moderate (99.80 + 15.0,p <
0.0001) and severe (143.70 £9.19,p <
0.0001) disease showed an exponential
increase with increasing severity
compared to control group (20.65 *
6.62). Similarly, ALT levels showed a
similar trend with rising levels

Table I: General characteristics of study participants

Variable Study group Value

Age (years) Controls 32.90+7.026 (26-50)

mean = SD (Range) NAFLD 59.25:+10.08 (32-75)
Controls |

Males (n)
NAFLD 25
Controls 19

Females (n)
NAFLD 35

NAFLD: Non-Alcoholic Fatty Liver Disease
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Figure |: Severity scores and liver enzyme levels of controls and NAFLD cases. (A) Commonly used scoring systems FIB-4
index and APRI scores in varying severity of NAFLD. (B) AST (IU/L), ALT (IU/L) and (C) AST/ALT ratio in controls (n=20)
and NAFLD cases with mild (n=20), moderate (n=20) and severe (n=20) NAFLD. Data are represented as mean=+SD and
analysed using ANOVA with post-hoc Dunnett's tests comparing mild, moderate and severe with control group.P value = *;
< 0.05, **¥; < 0.01, ***; < 0.001, ****; < 0.0001.
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Figure 2: Circulating levels of IL-17 and MPO in controls and cases with varying
severity of NAFLD. (A) IL-17 (ng/ml) and (B) MPO (ng/ml) in controls (n=20)
and NAFLD cases with mild (n=20), moderate (n=20) and severe (n=20)
disease. Data are represented asmedian with interquartile range and analysed
using Kruskal Wallis with post-hoc Dunn's tests comparing mild, moderate and
severe with control group. P value = ns;non-significant, *; < 0.05, ****; < 0.0001.

corresponding to the NAFLD severity
(mild: 38.75*x17.83;p<0.05,
moderate: 105.50 = 12.32; p < 0.0001,
severe: 144.4+9.60;p<0.0001)
compared to control (28.25+7.26).
Datashownin Figure | C.

Serum IL-17 and MPO levels were
quantified in both NAFLD cases and
controls as shown in Figure 2 (A, B). The
median IL-17 concentration was 0.064
ng/ml in control group which was seen
to be exponentially increasing with the
severity of the disease (mild: 0.133
ng/ml; p < 0.05, moderate: 0.223 ng/ml;
p <0.0001 and severe: 0.278 ng/ml; p <
0.0001) as shown in Figure 2 A.
Similarly, MPO levels were significantly

high in the moderate (20 ng/ml; p<
0.0001) and severe (26.78 ng/ml; p<
0.0001) NAFLD while no significant
difference was noted in mild cases (3.84
ng/ml; p> 0.05) as compared to control
group (4.0 ng/ml) (Figure 2B).

Platelet counts showed a progressive
decrease with increasing severity of
NAFLD (mild: 209.5+0.87; p <0.0001,
moderate: 194.6+24.43; p <0.0001,
severe:153.4+8.97; p<0.0001) as
compared to the controls
(296.7+65.97) (Figure 3A). Slight
reduction in the hemoglobin (g/dl) was
seen in moderate (I11.01+0.91; p<
0.05) and severe (10.83x1.29; p<
0.05) disease compared to controls

(12.12%1.57) (Figure 3B). No
statistically significant difference in the
total white cell count (TLC) and
differential white cell counts (DLC) was
seen in between NAFLD cases and
controls (Figure 3C, D).

DISCUSSION

NAFLD is a highly prevalent liver
disorder worldwide, with increasing
incidence driven by risk factors such as
obesity, diabetes, advanced age, and
hyperlipidemia. Although its exact
etiopathogenesis remains poorly
understood, chronic inflammation and
an overactive immune system play key
roles in disease progression. Our study
found that circulating levels of IL-17 and
MPO rise in tandem with NAFLD
severity, paralleled by significant
alterations in liver enzymes and blood
counts. These findings highlight the
critical impact of inflammatory
mediators in NAFLD and suggest that
IL-17 and MPO could serve as early
indicators for disease detection and
monitoring. While previous studies have
demonstrated that NAFLD risk is
associated with increasing age and
affects both genders, the higher
proportion of female participants in our
sample was a result of sampling
dynamics rather than an indication of
greater regional prevalence. Overall,
these results highlight the systemic
effects of hepatic inflammation and
emphasize the need for targeted
interventions in high-risk populations,
warranting further research into the
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Figure 3: Blood counts in controls and cases with varying severity of NAFLD. (A) Platelet counts (x 10*/ul), (B) Hemoglobin
(Hb; g/dl), (C) Total leucocyte count (TLC; cells per u/l) and Differential leucocyte count (DLC; cells per ul) in controls
(n=20) and NAFLD cases with mild (n=20), moderate (n=20) and severe (n=20) disease. Data are represented as
mean=+SD and analysed using ANOVA with post-hoc Dunnett's tests comparing mild, moderate and severe with control
group. P value = ns; non-significant, *; < 0.05, ****; < 0.0001.

clinical utility of these biomarkers in
managing NAFLD.

In this study, we were interested in the
estimation of IL-17 and MPO levels in
NAFLD cases with increasing disease
severity to explore its utility as predictor
of disease progression. The results of
our study show that the serum levels of
IL-17 and MPO were higher in
moderate to severe NAFLD. Severity of
NAFLD is likely associated with
increasing fibrosis in liver parenchyma,
however, fibrosis confirmation was
beyond the scope of this study. A
previous study by Yumei Duan in 2022
showed similar findings with higher IL-
17 level in obese NAFLD individuals.”
Similarly, association between MPO
levels and NAFLD progression has also
been observed. Experimental murine
studies have shown that administration
of IL-17 decreased the hepatic function
whereas blocking IL-17 using anti-IL-17
antibody was protective against hepatic
damage.”

Studies have shown that until the liver is
severely compromised, the patients
remain asymptomatic or present with
non-specific symptoms. Liver function
tests including ALT and AST are widely
done but lack the specificity to
determine the extent of liver fibrosis or
damage. Our findings are suggestive of a
progressive increase in the levels of ALT
and AST with increasing severity of
disease. Previously conducted studies
on patients with NAFLD have shown a

high variation in the levels of AST and
ALT ranging from normal to increased
levels.” Although readily available and
relatively economical tests with a higher
utility in assessing the liver function,
these tests lack specificity to
differentiate between normally active
liver and diseased liver.

Effects of the liver damage in NAFLD on
peripheral blood counts do not occur
until a very late-stage disease. Platelets
production is mainly regulated by
thrombopoietin, produced by
hepatocytes, hence hepatocyte damage
has the capacity to affect the production
of platelets. Similarly, the role of
platelets in progression of liver fibrosis
and promoting inflammation has also
been postulated.” Our findings suggest
a progressive reduction in the platelet
counts with increasing NAFLD severity
is likely due to reduction in number of
healthy hepatocytes capable of
producing TPO. Large scale studies are
needed to confirm this finding as well as
the TPO production in NAFLD with
varying degree of fibrosis and disease
severity.

There was also a drop in the
hemoglobin levels of the NAFLD cases
though none of the patients was
severely anemic or had related clinical
complications. Previous studies have
also shown a variable response in
hemoglobin levels of patients with
NAFLD.* No significant changes were
seen in the total or differential leukocyte

counts, only slight variations in white
blood cell subsets have been shown by
some studies."”

The previously published studies have
found a relationship of NAFLD with
either IL-17 or MPO and variable
changes in blood counts and liver
enzymes. None of the published studies
have compared the levels of IL-17 and
MPO together with the increasing
severity of NAFLD. Increase in the
incidence of NAFLD has been observed
worldwide including Pakistan with
limited resources to perform expensive
or skilled diagnostic tests for timely
diagnosis.” To the best of our
knowledge, no studies have previously
been done in Pakistan to understand the
association between these parameters
and NAFLD.

Our study suggests that IL-17 and MPO
may contribute to NAFLD pathogenesis
and serve as non-invasive serological
biomarkers for assessing its
progression. Additionally, a decrease in
platelet counts was observed with
increasing disease severity, further
supporting the use of these readily
available tests for diagnosis and
monitoring. However, due to the
limited sample size and single-center
design, these findings should not be
considered definitive or used as the sole
indicators of NAFLD severity. Future
large-scale, longitudinal, and
multicenter studies are necessary to
validate their diagnostic and monitoring
potential.
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Strengths and limitations of the
study

This is the first study to simultaneously
examine the relationship between both
IL-17 and MPO with NAFLD severity,
whereas previous research focused on
each marker individually or on the
effects of NAFLD on blood counts and
liver profiles. The study's limitations
include its small sample size, single-
center nature, absence of follow-up
data, and the inability to confirm disease
severity via biopsy or advanced imaging
techniques.

CONCLUSION

Our study reveals that as the severity of
NAFLD progresses, there is a
corresponding increase in serum levels
of IL-17 and MPO, alongside elevated
liver enzymes (ALT and AST).
Furthermore, reduced platelet counts
and mild anemia observed in severe
cases also reflect the progression of liver
damage. These findings suggest that
these non-invasive markers could
potentially serve as valuable tools for
the early detection and monitoring of
liver damage and disease progression in
NAFLD. However, the study's
limitations, such as its small sample size,
single-center design, and absence of
confirmatory follow-up data, highlight
the need for larger-scale, longitudinal,
and multicenter studies to validate these
initial findings and confirm the clinical
utility of these biomarkers in the
management of NAFLD.
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