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ABSTRACT Objective: To investigate the correlation of serum ferritin level with nonalcoholic fatty liver disease (NAFLD).
Methods: 299 cases of patients admitted in the Nanjing Drum Tower Hospital from October 2016 to April 2017 were selected and
divided into the NAFLD group and the non NAFLD group according to abdominal ultrasound. The relationship between serum ferritin
and various metabolic parameters was analyzed by Pearson correlation analysis and the relationship between serum ferritin and
non-alcoholic fatty liver disease rate was analyzed by Logistic regression analysis. Results: The serum ferritin level in group NAFLD was
significantly higher than that in non NAFLD Group ((301.9% 206.2 ng/mL vs. 176+ 125.6) ng/mL, P<0.05). There was a positive
correlation between serum ferritin and waist circumference, BMI, Hb, ALT and TG (P < 0.05), and negatively correlated with HDL-C (P
< 0.05). 299 subjects were divided into 4 groups according to the serum ferritin quartiles. which were Q1 (17.8-124.8 ng/mL), Q2
(125.6-199.4 ng/mL), Q3 (200.1-339.1 ng/mL), Q4 (345.6-1074.9 ng/mL). The corresponding NAFLD prevalence was 37.3%, 52%,
70.7% and 78.4%. The difference between groups was statistically significant (P<0.05). After correction of age, sex, BMI, Hb, TG,
HDL-C, when compared with the first quartile of serum ferritin (reference 1.00) the odds ratio (OR) and 95%confidence interval(CI)for
NAFLD across increasing quartiles of serum ferritin were 1.994 (0.908-4.379), 3.334 (1.464-7.595), 3.954 (1.578-9.907) respectively (P
for trend<0.05). Conclusion: Serum ferritin level was significantly associated with the onset of NAFLD, and when serum ferritin level is
elevated, the risk of NAFLD increases.
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T 40 5], SEHAERS 64.9+ 13.5 %, NAFLD £ j5 5 . BMI Hb
WBC . ALB ALT .AST .GGT.TG HbAlc F-Ins, HOMA-IR  }%
F-CP #J75 T3 NAFLD 4, 1M HDL-C {%F34F NAFLD 41 (P<
0.05); iZ[E] AKP . TC LDL-C .FP 3, = F a2+ 8 (P>
0.05); NAFLD #f Jfil %%k & 19 301.9% 206.2 ng/mL, JE NAFLD
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Table 1 Comparison of the clinical data between NAFLD and non NAFLD group

Waist circumference BMI SF
Groups Gender(M/F) Age
(cm) (kg/m?) (ng/mL)
NAFLD 136/42 64.9% 14.5 94.6% 8.1 264+ 2.8 301.9+ 206.2
non-NAFLD 81/40 649+ 13.5 88.0% 8.3 237+ 2.9 176x 125.6
t/x 2 2.88 0.03 6.593 7.749 6.94
P 0.09 0.98 0.000 0.000 0.000
Hb WBC ALB ALT AST
Groups
(g/L) (10M9/L) (g/L) (U/L) (U/L)
NAFLD 143+ 13 6.3+ 1.3 414+ 29 289+ 144 23+ 8.6
non-NAFLD 135+ 13 57+ 1.4 40.2+ 3.1 194+ 11.8 19.2% 6.6
t 5.23 3.23 2.71 6.17 4.31
P 0.000 0.001 0.007 0.000 0.000
AKP GGT TG TC LDL-C HDL-C
Groups
(U/L) (U/L) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
NAFLD 67.7+ 19.3 372+ 194 2.1 15 43+ 1.0 22+ 09 1.2+ 0.7
non-NAFLD 66.8+ 21.5 24.6% 17.3 14+ 1.1 43+ 1.1 2.2+ 0.8 1.4+ 0.7
t 3.59 5.82 443 0.012 -0.46 -2.73
P 0.72 0.000 0.000 0.991 0.645 0.007
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HbAlc FPG FIns F-CP
Groups HOMA-IR
(%) (mmol/L) (ulu/mL) (pmol/L)
NAFLD 7.1+ 1.7 58+ 29 12.7£ 2.5 2.87(1.68,4.45) 947.7+ 4129
non-NAFLD 6.5t 1.4 53+ 25 8.1 5.5 1.46(0.77,2.56) 719.0% 422.9
t 3.24 1.75 3.06 4.55 3.55
P 0.001 0.080 0.003 0.003 0.000

22 MiBEHRERS SREHEIREMHE XS

L35 4% 2 11 5 18 ] (=0.171) . BMI(r=0.215) .Hb(r=0.227) ,
ALT(1=0.236) . TG(r=0.24) il 3 1F #H )¢ (P<0.05) , 5§ HDL-C(r=-0.
242) B FE A (P<0.05), 54F#% \WBC ,AST \AKP .GGT ., [ £
{4 .TC .LDL-C HbA1C .FPG F-Ins .F-CP .HOMA-IR B & #f
b, W 2,
2.3 Logistic ZJCEV9447 NAFLD &N E=

R 4 1M1 37 2% 2 M AIG 3 1 O S5 430 R e A 4 41, QL
(178-124.8 ng/mL) Q2(1256-1994 ng/mL).Q3 (200.1-339.1 ng/mL)

(0.908-4.379),3.334 (1.464-7.595),3.954 (1.578-9.907) (P<0.05),
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Table 2 Correlative analysis between serum ferritin level and various

metabolic indexes

Variables r P

Age -0.078 0.397

Q4 (345.6-1074.9 ng/mL), SR 7 ) NAFLD 855 2B 2 3 Waist circumference 0.171 0.005
14,5351 37.3% .52.0%,70.7% . 78.4%(P<0.001), JLIE 1. BMI 0215 0.000
1M EZREE 1 SF 8 — ;B IR I A9 OR 15224 1.00, B WBC 0.076 041
% SF # 1 ,Q2-Q4 1y OR fH (95% CI) 43 %l 4 1.818 Hb 0.227 0.012
(0.948-3.488),4.044(2.043-8.003),,6.085 (2.948-12.56) i#a %% P /)\ ALT 0236 0.01
. r ) = - A
T 0.001 (Model1); £ IE 4E #8751l /5 (Model2), Q2-Q4 i OR {i AST o118 0201
(95%CI) 435 472.323 (1.092-4.943),4.341(1.966-9.585),5.468
AKP -0.012 0.896
(2.355-12.967) #4a %« P /NT 0.001; #—4L4% IF BMI Hb TG,
HDL-C J& (Model3),Q2-Q4 ¥ OR fi (95%CI) 43 1% 1.994 oGt 0117 0207
ALB 0.062 0.586
TG 0.24 0.009
90.00%
80.00% 7EI0% TC 0.017 0.245
70.70%
o 0% LDL-C -0.008 0.928
. 60.00% o
2 i HDL-C -0.242 0.008
£ 50.00%
“g so00%  3730% HbAIC 0.042 0.662
g 0o FPG 0.148 0.108
& 20.00%
— F-INS 0.123 0.365
0.00% F-CP 0.126 0.33
Ql Q2 Q3 Q4
HOMA-IR 0.191 0.148
1 943487 NAFLD f54il B o bL il
Fig.1 The proportion of NAFLD cases in four quartiles
% 3 Logistic Z T EJ343 47 NAFLD R0 E &
Table 3 Logistic regression analysis of NAFLD's influencing factors
OR, 95%CI
Variables P
Ql Q2 Q3 Q4
SF (17.8~124.8) (125.6~199.4) (200.1~339.1) (345.6~1074.9)
Model 1 1 1.818(0.948-3.488) 4.044(2.043-8.003) 6.085(2.948-12.56) 0.000
Model 2 1 2.323(1.092-4.943) 4.341(1.966-9.585) 5.468(2.355-12.967) 0.000
Model 3 1 1.994(0.908-4.379) 3.334(1.464-7.595) 3.954(1.578-9.907) 0.001

Note: Model 1 FR#ZIE ; Model 2 : # IEE £ 14£31 . BMI; Model 3 : K IE £ £ 15 .BMI, Hb, TG HDL-C,
Model 1 was not adjusted; Model 2: was adjusted for age, sex, BMI; Model 3: was adjusted for age, sex, BMI, Hb, TG, HDL-C.



. 2484 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.13 JUL.2019

3 Ptig

AR5 25 L R I 2R (7K P 5 TG HDL-C & 3%
5%, Ellidag HY 4502l 4047 1 4205 Aot 3139 44, 5
PE1066 £2) 14 1M ¥ 8k 2R FH K- K i g 7K - 7 i i 2 2 A
HDL-C /K- 2Z [ 2 AR, i 5 TG ZIRAAE EAE G, 53847
AIBFTE A R —3. Shim Y'S AEMk By I ik 2 1 2R B AL
SR I TRk R (A, FRAT A5 th B I T4k R
FIZKF-5 6 F BMI &3 1E A5G, Barton J CUI%E [B1E 4347 373
TFFERT G M M R R (1 5 T, AR SC T s i 2R 1 S
ALT RIEH, 5IRATBIS—2, Chen L 550k Bl 4k 1
IR 2 R BRI g AU H8 e AT G (AL S IR 2 SR — 3K
e, FATTAR K BLIM G 2 115 HOMA-IR FPG HbAlc f£7F
ERACH:, AT AT RE S AR R WA T —H 0 BEHEZIE
FUREPRIRTAYT I 2 RUBR RS f 3, 3k BEF5E X 42 /) HOMA-IR |
FPG HbA lc A#LAE 205 MR 25 3, ek REHR 4G

AR, EAME ST K BRI TS B S5 AR Wi & A= 2% BT AR
Ko BHE—IGIA T 2410 4 30-59 % 51 0 BABIBF 5T R TE
PRARAENE R AR B0 WO R RS SRR R, 5 T S E
F B IR A3 B AR LY, i DU 407 B2 B ig 10 IIF OR {2
1.54 (95% CI :1.21-1.94), LE3E— 25 RBAH G0 45 fa e R 2
Joi X OCHRATARAR 2 . N R 115 1 A =2 ) 14 DGR TE
AL 2 SRR A58k (2 2 1L k2R KSR B 2
BRIV A R A TR FE AR, 25— IR A 628 BT 2E2
WIS P i A P R AR 9 S S5 (ST 2 L v i 35 2k
H A4 ALT AST GGT f77E 520, H L& A 4nf
SRR IR BB AR VE . AN BRERAE M \NASH &/
R HFIELE Ak 53 9% 1 35 FAR/K P-4 5 2 € Logistic [
S 7 G ML T A 15 I B e % A P B 5 T S
Sy PRST AN, FRATAORFFE o T ARG M 107 A 4 375 4k o
F KO d 25 e Xt B, LS5 1 3 1 T ) i B ML ARk i
FE LAY ML 2T 28 A 7K AR T A 1 A 2 A e 3 o Tt
PR B R AR (/K U o0 B85 i 1, R AR TDRG MR
JHFH9 OR AR & 3 L, KIEARWE 5] BMI 2T 8 H H
=R L R AR IR RS N R S s 2 L SR
KPR I T 2R AU A O

ARIERE VNG D7 T BPR A S ISR A A AP R fE 2 B, 5
B Y O L AW I T N A e o E P S N
FE RN ARG PE R AL A IS L BMIL Bk I 2T 26 15 B
2 EHEHI5% HOMA-IR 22554 NAFLD 41,

ARG NG M S JR 3 v, g B S Al B P SR 6 00
L, I I M R4 JHF U A M P S SN, T FENTF AR N 1) ATP
NAD 73t H R B0 05 BT 40 A 16 S5 L 25 115 .DNA, filckr
TR LR AR RESZ MR , i T AR T R S e TS
S 7R AR 1 B U 4L S0 I 4 S 5 A A9 JEF O 2% (ALT
AST GGT) i 2 2 T4k NAFLD 4 , H 5 4> B R SE 855 19 1
Aot s T4k NAFLD 4. 488 (A2 kT Mk ek k&
25 B T A M P BR8P 0, Rk S LA A 2, B A
JHFHIE A 8, 0 A0 B AT i v B RS, LA 40 M P 3

TEASE PR BT 25 S A AR LT B B 45 Pk %
DIVRH G P, 200 oA ko s, B AR B 330™ 2 ROS (MDA |
SOD2 Sy B hin e g o i 48 Ak AT 4 DNA RRIIR , s A4
IR T B, X SEHRAEIE 1 AR PN TR AT ) A S
Jo , 0 LT Pk D90 ) 40 X1 3 350 TP IEE B R A0 ™2, 35
JIFRELT 4E4L
AT P W AT (NAFLD) K HC s Jie 1P 29 A T8 1k
B WP 2 (NASH) 1 18 33 B kg ERE AL | JH 400 e 98 0 TF RS AR i
NEAE A FE AR 2 —, B T R B ALE s U AR i A,
H I B HAB ZE AR ARG PE B D5 AT ™, D e
TEERAR 5 s JHF AR XU B S A OG , I A A I PR 73 ik
PO L 7 PRIk SR ORI T . Valenti LP9AEX) 198
A ARG VAR 7 AT R CHE b S DKL 73 79 1, ASGHA T
A S TR 119 ) AT 1O 6 2= 8 AN RS AT,
F DRI V25 T A A AR RS MR U7 JH A8 9 o R e et
fIRAiTHE. Khodadoostan M®7); PRI ML 7147 AR 1 AR
TR T3 0T e Bk 2 1 ILAE S8 4 JTF K PO s 1 I
HEVERR I L2072
AWFFERWS T ML R F /K-S ARRS YRR D7 AT 2 1
BREE S — SRR bR Z (B ARG, (HANFRAE—SER R 2
Qb o ASC AT T LG B ST RS, BREAS R/ AR
KEERRIVI T IS WR I A 12T, R BESRAAT 28 B KL,
ARRERE—2D 00T MUK 1 S IR 2005 A DG . ELAR
WA PENR I B R — P T R 4, B
e TAENIRTR 7R - = RO IRTEE oy  HiiS T D 03 4EE s PS  EE 4 )
FEAT 2P RAEA R JF AT REX AR IR P A 107 ™ o 2 3k
F1o3 4% AR O B AR  E— AT IRARTIE
L LTI AT S i i R F 5 AR ORS PERR I T AR
DR B S ARG, T BEAE A AR 107 T A0 Y R . X
—WFR SRR R ATOCTERR AT B H R 1 K-, s
AR AR U TR T S LS5 AR
2 % 3L #f(References)
[1] Li Z, Xue J, Chen P, et al. Prevalence of nonalcoholic fatty liver
disease in mainland of China: a meta-analysis of published studies[J].
J Gastroenterol Hepatol, 2014, 29(1): 42-51
[2] Marchesini G, Brizi M, Bianchi G, et al. Nonalcoholic Fatty Liver
Disease: A Feature of the Metabolic Syndrome[J]. Diabetes, 2001, 50
(8): 1844-1850
[3] Day C P. From fat to inflammation[J]. Gastroenterology, 2006, 130(1):
207-210
[4] Golfeyz S, Lewis S, Weisberg I S. Hemochromatosis: pathophysiology,
evaluation and management of hepatic iron overload with a focus on
MRI [J]. Expert Review of Gastroenterology & Hepatology, 2018, 12
(8): 767-778
[5] Ong S'Y, Nicoll A J, Delatycki M B. How should hyperferritinaemia
be investigated and managed? [J]. European Joumal of Internal
Medicine, 2016, 33: 21-27
[6] Patil P S, Mohandas K M, Bhatia S J, et al. Serum ferritin and the risk
of hepatocellular carcinoma in chronic liver disease of viral etiology:
A case control study[J]. Indian Journal of Gastroenterology, 2014, 33
(1):12



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.13 JUL.2019

- 2485 -

[7] Chen Z, Zhu B, Ou C, et al. Serum ferritin and primary lung cancer[J].
Oncotarget, 2017, 8(54): 92643-92651

[8] Khan A, Khan W M, Ayub M, et al. Ferritin Is a Marker of
Inflammation rather than Iron Deficiency in Overweight and Obese
People[J]. Journal of Obesity, 2016, 2016(1): 1937320

[9] Padwal M K, Murshid M, Nirmale P, et al. Association of Serum
Ferritin Levels with Metabolic Syndrome and Insulin Resistance[J].
Journal of Clinical & Diagnostic Research, 2015, 9(9): BC11-3

[10] ChenL, Li Y, Zhang F, et al. Elevated serum ferritin concentration is
associated with incident type 2 diabetes mellitus in a Chinese
population: A prospective cohort study [J]. Diabetes Research &
Clinical Practice, 2018, 139: 155-162

[11] v 4 & 52 2R 5 5 -2 M Wi AT Ao 08 AR M T 9 5 201 3R T8 AV RG r
WAT w597 48 [J). 55 AT Rk om 7 &, 2006, 11(1): 1-3

[12] Ellidag HY, Eren E, Akdag M, et al. The relationship between serum
ferritin levels and serum lipids and HDL function with respect to age
and gender[J]. Ukr Biochem J, 2016, 88(6): 76-86

[13] Shim Y S, Kang M J, Oh Y J, et al. Association of serum ferritin with
insulin resistance, abdominal obesity, and metabolic syndrome in
Korean adolescent and adults: The Korean National Health and
Nutrition Examination Survey, 2008 to 2011 [J]. Medicine, 2017, 96
(8):e6179

[14] Barton J C, Barton J C, Adams P C. Clinical and Laboratory
Associations with Persistent Hyperferritinemia in 373 Black
Hemochromatosis and Iron Overload Screening Study Participants[J].
Annals of Hepatology, 2017, 16(5): 802-811

[15] Kim CW, Chang Y, Sung E, et al. Serum ferritin levels predict
incident non-alcoholic fatty liver disease in healthy Korean men[J].
Metabolism, 2012, 61(8): 1182-1188

[16] Kowdley KV, Belt P, Wilson LA, et al. Serum ferritin is an
independent predictor of histologic severity and advanced fibrosis in
patients with nonalcoholic fatty liver disease[J]. Hepatology, 2012, 55
(1): 77-85

[17] Rolo AP, Teodoro JS, Palmeira CM. Role of oxidative stress in the
pathogenesis of nonalcoholic steatohepatitis[J]. Free Radic Biol Med,
2012, 52(1): 59-69

[18] Theil EC, Behera RK, Tosha T. Ferritins for Chemistry and for Life
[J]. Coord Chem Rev, 2013, 257(2): 579-586

[19] Watt RK. The many faces of the octahedral ferritin protein [J].
Biometals, 2011, 24(3): 489-500

[20] Haap M, Machann J, von Friedeburg C, et al. Insulin sensitivity and
liver fat: role of iron load [J]. J Clin Endocrinol Metab, 2011, 96(6):
E958-E961

[21] Dongiovanni P, Fracanzani A L, Fargion S, et al. Iron in fatty liver
and in the metabolic syndrome: a promising therapeutic target [J].
Journal of Hepatology, 2011, 55(4): 920-932

[22] Maliken BD, Nelson JE, Klintworth HM, et al. Hepatic
reticuloendothelial system cell iron deposition is associated with
increased apoptosis in nonalcoholic fatty liver disease[J]. Hepatology,
2013, 57(5): 1806-1813

[23] Chen L, Xiong S, She H, et al. Iron causes interactions of TAKI,
p2lras, and phosphatidylinositol 3-kinase in caveolac to activate
IkappaB kinase in hepatic macrophages [J]. J Biol Chem, 2007, 282
(8): 5582-5588

[24] Handa P, Morgan-Stevenson V, Maliken BD, et al. Iron overload
results in hepatic oxidative stress, immune cell activation, and
hepatocellular nonalcoholic

ballooning leading to

injury,
steatohepatitis in genetically obese mice[J]. Am J Physiol Gastrointest
Liver Physiol, 2016, 310(2): G117-G127

[25] Younossi Z M, Loomba R, Rinella M E, et al. Current and Future
Therapeutic Regimens
(NAFLD) and Non-alcoholic Steatohepatitis (NASH)[J]. Hepatology,

2018, 68(1): 361-371

for Non-alcoholic Fatty Liver Disease

[26] Valenti L, Moscatiello S, Vanni E, et al. Venesection for non-
alcoholic fatty liver disease unresponsive to lifestyle counselling--a
propensity score-adjusted observational study [J]. Qjm Monthly
Journal of the Association of Physicians, 2011, 104(2): 141

[27] Khodadoostan M, Zamanidoost M, Shavakhi A, et al. Effects of
Phlebotomy on Liver Enzymes and Histology of Patients with
Nonalcoholic Fatty Liver Disease[J]. Advanced Biomedical Research,

2017, 6(1): 12

(3% 2465 1)

[13] S Kenmoe, P Tchendjou, MA Vernet, et al. Viral etiology of Severe
Acute Respiratory Infections in hospitalized children in Cameroon,
2011-2013 [J]. Influenza & Other Respiratory Viruses, 2016, 10(5):
386-393

[14] S Ben-Shimol, D Greenberg, G Hazan, et al. Differential impact of
pneumococcal conjugate vaccines on bacteremic pneumonia versus
other invasive pneumococcal disease [J]. Pediatric Infectious Disease
Journal, 2015, 34(4): 409-416

[15] S Jain, DJ Williams, SR Arnold, et al. Community-acquired
pneumonia requiring hospitalization among U.S. children [J]. New
England Journal of Medicine, 2015, 372(9): 835

[16] WH Cho, HJ Yeo, SH Yoon, et al. Lysophosphatidylcholine as a
prognostic marker in community-acquired pneumonia requiring

hospitalization: a pilot study [J]. Eur J Clin Microbiol Infect Dis,

2015, 34(2): 309-315

[17] Prognostic factors of mortality in community-acquired pneumonia in
children requiring hospitalization[J]. P10S one, 2013, 8(5): e64254

[18] Huang G, Yu D, Mao N, et al. Viral etiology of acute respiratory
infection in Gansu Province, China, 2011 [J]. P10oS one, 2013, 8(5):
e64254

[19] K Peralta, S Araya, G Sanabria, et al. Prognostic factors of mortality
in community-acquired pneumonia in  children
hospitalization[J]. Rev Inst Med, 2017, 12(1): 10-13

[20] 45, 20102014 4 35 1 7 £ [K 364301 A X & Lo e 8 5 Al
AR A2 5 (D] 5 K £, 2017

[21] A Julian-Jiménez, RE Valente, RE Solis Magdaleno, et al. Usefulness

requiring

of biomarkers as prognostic factors of mortality in elderly patients with
community-acquired pneumonia [J]. Archivos De Bronconeumologia,
2016, 52(2): 110-111



