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ABSTRACT

Introduction: Nonalcoholic fatty liver disease (NAFLD) is raising prevalence among children, and adolescence population in developed
and developing countries as a major public health concern. The present study aims to determine the relationship between serum
ferritin level and transient elastography findings in patients suffering from NAFLD. Materials and Methods: The demographic and
biochemical profile of included individuals such as body mass index, age, level of serum transaminases, fasting blood sugar, lipid
profile, and serum ferritin level were determined and a transient elastography was performed for all of them. Results: The mean
serum ferritin level among men with mild and advanced liver stiffness was 154 + 97 and 244 + 214, respectively (P < 0.001), which
showed a meaningful relationship. These figures among female patients with mild and advanced liver stiffness included 79 + 91 and
161 + 103, respectively (P = 0.003) and again revealed a significant relationship. The cutoff values of ferritin with 90% accuracy for
differentiation of mild from advanced liver stiffness among male and female patients were determined as 255 ng/ml and 135 ng/ml,
respectively. These cutoff values for ruling out of advanced liver stiffness with 90% accuracy among both sexes were 72.5 ng/ml
and 65.5 ng/ml, respectively. Conclusion: The finding of this study revealed a significant relationship between serum ferritin level
and liver stiffness among NAFLD patients, and if these results repeated in further investigations, it could be advisable to measure
serum ferritin level for predicting possibility of advanced liver fibrosis.
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Introduction prevalence was about 32% among attendance patients to

sonography clinics in Zahedan, Iran.[! Increasing prevalence

Nonalcoholic fatty liver disease (NAFLD) is one of the most  of NAFLD in children and adolescence is one of the major

common liver diseases worldwide,? and it is estimated to be
as prevalent as 14%—20% of general population in the USA
and Western Europe.P! Savadkouhi ez @/, reported that NAFLD
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concerns of public health among developing and developed
countries.’! While the exact incidence and prevalence of this
condition have not been determined yet, it has a strong correlation
with metabolic syndrome and obesity!® and potentially could

progress towatd liver cirrhosis and hepatocellular carcinoma.[!”

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-Share Alike 3.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the new
creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

How to cite this article: Seyedian SS, Hajiani E, Hashemi SJ,
Masjedizadeh A, Shayesteh AA, Alavinejad P, et al. Relationship
between serum ferritin level and transient elastography findings among
patients with nonalcoholic fatty liver disease. J Family Med Prim Care
2017;6:750-4.

© 2018 Journal of Family Medicine and Primary Care | Published by Wolters Kluwer - Medknow 750



Seyedian, et al.: Serum ferritin in patients with nonalcoholic fatty liver disease

Nonalcoholic steatohepatitis (NASH) is now the third cause
of liver transplantation in the United States of America, and

an increasing prevalence has been estimated in the current
decade.l'!l

Liver biopsy is the gold standard for determining the degree of
liver fibrosis,!'” but as an invasive method, its role in proving
NAFLD diagnosis is controversial. 'l Many physicians presume
NAFLD as a diagnosis by exclusion of other chronic liver
diseases.? On the other hand, it is clear that based on high
prevalence of NAFLD, performing liver biopsy in a population
of about 80 million is impractical and no therapeutic option
has been approved by FDA;"! therefore, the accepted strategy
for performing liver biopsy in patients suspicious to NAFLD
is based on two major criteria: first, patient willing and second,
high possibility of NASH or advanced fibrosis based on clinical
and/or laboratory findings.['"

Recently, significant progressions have been made in introducing
simple and noninvasive methods for estimating the degree of
liver fibrosis among NAFLD. One of this noninvasive methods
is transient elastography (Fibroscan) which uses ultrasound for
determining lever stiffness and estimating the degree of liver
fibrosis.[*"l Elevated serum iron level and fertitin have been
found in some of the patients suffering from NAFLD while
none of them had genetic hemochromatosis or accumulation
of iron in the liver. Most of the researchers believe that elevated
serum iron indexes ate byproducts of liver inflammation.)
Serum ferritin in NAFLD frequently raises due to systemic
inflammation, elevated reserves of iron, and/or both reasons,!'?
and serum ferritin has been assumed as an independent predictor
of histologic involvement severity and progression of fibrosis
among individuals with NAFLD." The current study investigates
serum ferritin level as a noninvasive biochemical test for
substitution of liver biopsy for determining liver fibrosis and
tries to verify if there is any relationship between serum ferritin
level and degree of liver stiffness based on transient elastography
among NAFLD patients?

Methods

In this cross-sectional descriptive study, all of the NAFLD
patients who attended in hepatology clinic during a
4-month period were included. The exclusion criteria were
age <18 years, alcohol consumption more than 20 g/d, alanine
transaminase (ALT) >150, any history of advanced chronic
liver disease, history of gastrointestinal (GI) tract surgery, total
parenteral nutrition during last 6 months, autoimmune hepatitis,
positive viral hepatitis profile, Wilson’s disease, hemochromatosis,
consumption of hepatotoxic drugs during the last 6 months,
severe heart failure, hepatic vascular disorder such as Budd—Chiari
Syndrome, overt diabetes mellitus, and/otr any hepatic mass
lesion. The participants were evaluated for components of
metabolic syndrome such as obesity, hypertension, uncontrolled
blood sugar, and hyperlipidemia. Thereafter, for all of the
patients, the level of serum ferritin was measured and a liver
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elastography was performed to determine the degree of liver
stiffness based on KPa. Our cutoff for advanced stiffness
was >8.7 KPa as F3, >10.3 KPA as F4, and 11.5 KPa as liver
cirrhosis. For performing liver elastography, we used EchoSens
FibroScan (model 502, France).

The number of patients with confidence interval (CI) of 95% was
calculated as 280 and the data were analyzed by SPSS software
version 19 (SPSS, Chicago, I1., USA). The subject and aims of this
study were explained for all of the participants and an informed
consent was obtained from all of them.

Results

At first, patients were divided into two groups of mild liver
stiffness (FO — F2, liver stiffness measurement (LSM) <8.7) and
advanced liver stiffness (F3, F4 and cirrhosis, LSM 28.7) based
on the results of liver elastography. Overall, 226 patients were
allocated as mild liver stiffness and 58 patients were diagnosed
with advanced liver stiffness. The average level of serum ferritin
in mild liver stiffness group was 132+ 101/6 and 222/8 + 194.4
in advanced liver stiffness group which revealed a meaningful
relationship (P < 0.001).

In the next step, we evaluated difference of ferritin level based
on sex. Overall, 202 patients were male (71%) who had an
average ferritin level of 173 £ 136. This average in women
was 98 * 94 and there was a meaningful difference based on
sex (P < 0.001). Therefore, the patients in mild and advanced
liver stiffness groups were differentiated based on sex and
again evaluated for serum ferritin level. Among male patients
with mild and advanced liver stiffness, the average serum
ferritin level was 154 £ 97 and 224 + 214, respectively, which
was meaningful (P < 0.001) [Table 1]. The difference between
females with mild and advanced liver stiffness was again
significant (serum ferritin 91 * 79 and 161 £ 103, P = 0.003).

The sensitivity and specificity of serum ferritin level for
differentiation of advanced liver stiffness from mild liver stiffness
was determined by receiver operating characteristic (ROC) curve.
Among men, serum ferritin more than 255 ng/ml can differentate
90% of cases with advanced liver stiffness (sensitivity = 90%),
and among females, this figure would be >135 ng/ml. Moreover,
serum ferritin <72.5 ng/ml and 65.5 ng/ml among male and

Table 1: Comparison of serum ferritin level based on sex
and liver stiffness

Ferritin meantSD 95% CI

Sex
Male

Advanced liver stiffness 224.2+214.3 178.3-310.2

Mild liver stiffness 154497.9 138.6-169.3
Female

Advanced liver stiffness 161.5%£103.6 104.1-218.9

Mild liver stiffness 91.4£79.8 57.5-102.1

SD: Standard deviation; CI: Confidence interval
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females can exclude advanced liver stiffness by sensitivity of
90% and 93%, respectively.

According to ROC-curve, we found area under the curve (AUC)
equal to 0.59 among men (CI 95%, 0.489, 0.697) which was not
significant, but in females, AUC was 0.79 (CI 95%, 0.663, 0.917)
and statistically significant [Figure 1].

Thereafter, the relationship between serum ferritin level
and liver stiffness measured by transient elastography was
calculated [Table 2], and among 46 patients with raised
serum ferritin level (>225 ng/ml in men and >135 ng/ml in
women), 23 patients (50%) had mild liver stiffness, and among
238 patients with low levels of serum ferritin (<225 ng/ml in
men and <135 ng/ml in women), 203 patients (85.3%) had mild
liver stiffness and 35 patients (14.7%) suffered advanced liver
stiffness, and overall, the relationship between serum ferritin
level and liver stiffness was statistically meaningful (P < 0.001).

By dividing patients into two groups of high and low serum
fertitin level (>225 ng/ml in male and >135 ng/ml in female), the
data were extracted as shown in Table 3. Average fasting blood
sugar was 99.7 = 11.4 and 101.9 £ 14.3 in high and low ferritin
groups, respectively, which was insignificant (P > 0.05). Average
ALT and aspartate aminotransferase levels were 77.9 £ 41.3
and 58.2 + 29.5 in group high and 59.8 * 34.3 and 39.4 £+ 29.1
in group low and showed a significant relationship (P = 0.002
and 0.0001, respectively). Average TG was 271 * 150 and
242 £ 94 in groups high and low (P = 0.374) and also body
mass index on average was 26.7 = 4 and 27.9 £ 3.6 (P = 0.241).
The mean systolic and diastolic blood pressure in group high
were 117.5 £ 20.5 mmHg and 83.7 = 6.9 mmHg while these
measures were 120.2 £ 10.9 mmHg and 78.2 £ 8.4 mmHg in
group low (P = 0.551 and 0.081, respectively).

Discussion

NAFLD is one of the most common liver diseases around
the wotld!"™¥ which is more prevalent among obese people and
diabetics and has been identified as one of the components
of the metabolic syndrome.?” Our study investigated the
relationship between liver fibrosis and hyperferritinemia among
NAFLD patients without any history of diabetes mellitus
and/or significant chronic liver disease. The findings of this
study indicated that the mean serum ferritin levels in women and
men with mild liver stiffness were 79 £ 91 ng/ml and 154 £ 97

Table 2: Relationship between serum ferritin and liver
stiffness based on transient elastography

Liver stiffness Mild (LSM Advanced (LSM Total,
<8.7KPa), n (%)  >8.7 KPa), n (%) n (%)
Serum ferritin
High 23 (50) 23 (50) 46 (16.2)
Low 203 (85.3) 35 (14.7) 238 (83.8)
Total 226 (79.6) 58 (20.4) 284 (100)

LSM: Liver stiffness measurement; KPa: Kilopascal

Table 3: Demographic characters of patients based on
serum ferritin levels

Ferritin levels character MeantSD

High Low
FBS 99.7x11.4 101.9+14.3
ALT 77.9%41.3 59.8+34.3
AST 58.2429.5 39.4+19.1
TG 271£150 242194
BMI 26.71£4.0 27.913.6
DBP 83.7+6.9 78.218.4
SBP 117.5£20.5 120.2+10.9

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; BMI: Body mass index; TG: Triglyceride;
AST: Aspartate aminotransferase; ALT: Alanine transaminase; FBS: Fasting blood sugar; SD: Standard
deviation
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Figure 1: Relationship of serum ferritin level with liver stiffness in male and female based on receiver operating characteristic curve
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and the average serum ferritin in patients with advanced liver
stiffness (LSM >8.7 kPa; F3) among women and men were
161 £ 103 and 244 £ 214, respectively, which is statistically
significant (P = 0.001).

In a study by Kowdley ¢z a/. in 2011, an increase of the serum
ferritin level more than 1.5 times (i.e., 300 ng/ml in women
and 450 ng/ml in men) was an independent factor predicting
the advanced fibrosis of liver and NASH.I'"! Valenti ez 4/. found
patients with NAFLD had increased serum ferritin levels without
an increase in hepatic iron store.l" In a study by Bugianesi e/ @,
hyperferritinemia even without the increase in hepatic iron
concentration showed an increase in serum ferritin and liver
fibrosis progtession.'" In the cohort studies by Manousou e# /.
in Japan and Sanyal in Britain, the relationship between increasing

serum ferritin and liver fibrosis progression was shown.!'"'¥

Furthermore, Walker ¢ a/. and Weismiiller ¢# a/. showed that
serum ferritin level is a predictor of mortality in patients with
end stage liver disease before and after liver transplantation.!'**”
According to the results of this study and other mentioned
studies, hyperferritinemia is associated with serum liver fibrosis
progression in patients with NAFLD and this relationship is
statistically significant.

Our study shows that the serum ferritin levels more than
255 ng mg/ml in men and 135 ng/ml in women can
differentiate patients with advanced liver stiffness from mild liver
stiffness (I3, and more in elastography equals LSM = 8.7 kPa)
with specificity of 90%; moreovet, serum ferritin <72.5 ng/ml
in men and 65.5 ng/ml in females can refuse the possibility of
advanced liver stiffness with a sensitivity of higher than 90%.
In a study by Kowdley ef 4/, the serum ferritin levels higher than
450 ng/ml in men and higher than 300 ng/ml in women were
associated with advanced liver fibrosis. The difference of our
findings about serum ferritin with the study of Kowdley ez a/.
could be due to the genetic, environmental factors, and diet
habituates differences in the study population. Given that, the
European and American diet is richer in red meat while the diet
in Iran has less amount of red meat and consequently a lower
amount of ferritin is predictable.

Conclusion

In this study, a significant relationship was seen between
the serum ferritin level and liver stiffness in patients with
NAFLD, and it is recommended to use serum ferritin level as a
noninvasive economic option in comparison with liver biopsy
and elastography for predicting the severity of liver fibrosis
among NAFLD patients. This study has been derived from the
final thesis of Dr. Seyed Saeed Seyedian for his course of GI
fellowship.
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