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Background: Hepatitis C virus (HCV) causes a chron-
ic infection, resulting in progressive liver damage.
Recent studies have described the protective effect
of the apolipoprotein E (ApoE) genotype on liver
damage in cases of HCV infection. Their findings
were explained by the influence of the ApoE geno-
type on HCV pathology, which seems to be integrally
linked to the process of HCV uptake into hepatocytes.
We investigated whether specific ApoE genotypes
were associated with the different clinical aspects of
HCV infection in patients with chronic HCV.

Methods: From the whole blood of 196 chronic HCV
hepatitis patients, the ApoE genotypes were de-
termined by an allele-specific polymerase chain reac-
tion. Several markers, including liver enzymes, plate-
let counts and HCV viral loads, as well as the radio-
logic findings, were investigated. In order to estimate
the treatment outcome, the sustained virologic re-
sponse (SVR), early virologic response (EVR) and
end-of-treatment response (ETR) were determined
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according to the HCV viral loads.

Results: Based on genotyping, 15.8% (n=31) of the
patients had the ApoE E4 allele (E2/E4, E3/E4,
E4/E4), while 84.2% (n=165) were missing the ApoE
E4 allele (E2/E2, E2/E3, E3/E3). Several clinical re-
sults of the E4-positive group, including liver en-
zymes, albumin, platelet counts, HCV viral loads and
hepatic coarseness were not significantly different
from those of E4-negative group. There were no dif-
ferences in the SVR, EVR and ETR between pa-
tients with the ApoE E4 allele and those without the
ApoE E4 allele.

Conclusion: There was no significant effect of the
ApoE genotype on the clinical aspects of HCV infec-
tion and the anti-viral response, including SVR, EVR
and ETR, in chronic HCV hepatitis patients. (Ann
Clin Microbiol 2013;16:69-74)
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MATERIALS AND METHODS
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Table 1. ApoE genotypes of study subjects
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1) ApoE RHEXIHQ| BM: ApoE 34 B4 3l ol
A28 Ads A9, dF5E71E(QIAamp DNA Blood
Mini Kit, Qiagen, Cramley, UK)Z o] &slo] 2-g8)Akae37m|
(QlAcube; Qiagen, Crawley, UK)ZHE] i3k et &
=3 Ao 2 dlde-specific Z4Hod 4l 41H8(Seeplex ApoE
Genotyping Kit; Seegene, Seoul, Korea) S A38}o] ApoE 54
e A8k

2) LYAMAAS| A W3S Rck DA AALAE
Asdek. Hev #l b ek 74, HOV 541218, aspartate ami-
notransferase (AST), danine aminotransferase (ALT), 9541,

HCV genotype 1 HCV genotype non-1 pP* All patients Controls [17] P*
ApoE genotypes, n (%)
E2/E2 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
E2/E3 7 (7.0) 3 (46) 13 (6.6) 20 (10.4)
E2/E4 1 (10) 1 (15) 2 (10 1 (05)
E3/E3 77 (77.8) 50 (76.9) NS 152 (77.6) 147 (76.6) NS
E3/E4 14 (14.2) 11 (16.9) 28 (14.3) 24 (125)
E4/E4 0 (0.0) 0 (0.0) 1 (05) 0 (0.0)
Total 99 (100) 65 (100) 196 (100) 192 (100)
*Pearson x° test.
Abbreviation: NS, not sgnificant.
Table 2. Clinica findings of study subjects at the time of initid diagnosis
All patients (N) HCV genotype 1 (N) HCV genotype non-1 (N) P
Age (year)* 58.8+11.6 (196) 57.3+11.6 (99) 58.7+11.5 (65) NS’
Sex
Male 57.1% (112196;T 62.6% (62/99) " 46.2% (30/65) " <0.05°
Femde 42.%% (84/196) 37.4% (37/99) 53.8% (35/65)
Radiologic findings
Coarse echotexture 48.0% (94/153) 68.8% (53/77)" 55.6% (30/54) NS’
Fatty liver 33.2% (65/153) 24.2% 4T 24.0% (24/54) " NS®
Laboratory findings
AST (U/L)* 71.7460.1 (193) 72.9+53.9 (96) 73.9+61.6 (65) NS’
ALT (UIL)* 77.2482.6 (195) 84.2478.3 (98) 77.9+985 (65) NS’
Albumin (mg/dL)* 419+051 (188) 4.23+053 (95) 4.22+0.44 (64) NS’
Cholesterol (mg/dL)* 161.5+31.0 (163) 163.6+30.3 (82) 162.3+27.9 (58) NS’
Platelet count (10% L) 175.8+71.9 (185) 175.4+72.9 (92) 184.8+71.8 (63) NS’
Prothrombin time (%)* 90.7+14.6 (120) 90.2+14.1 (65) 91.3+14.9 (35) NS’
HCV RNA (10° 1U/mL)* 3.72+6.30 (167) 5.2247.60 (94) 1.78+3.37 (62) <005"
Virologic response
SVR 48.9% (65/133) " 40.9% (27/66) 68.1% (32/47)" <0.05°
EVR 60.4% (84/139) " 62.0% (49/79) " 72.7% (32/44) " NS’
ETR 57.7% (75/130) T 58.0% (40/69) 71.1% (3245)° NS®

*MeantSD; TComperison of HCV genotype 1 versus HCV genotype non-1 using the Student t-test; TPositive number/N; §Comp.'arison of HCV

genotype 1 versus HCV genotype non-1 using the Pearson x 2 test.

Abbreviations: SVR, sustained virologic response; EVR, early virologic response; ETR, end of treatment response; NS, not significant.
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ZA o] ApoE FA1E 9 Byl E4 oRATF
(E2/E4, E3/E4, E4EA)S 31722 A x|9] 15.8%3) 3L, B4 54
T(E2/E2, E2/E3, E3/E3) 165 2.2 84.2%0l 4ir}. HCV
SAA ol W ApoE SAAF 2] BE 9| Xjo]Z <o}y 9]
stod HCV AAF 13 9] f-oll whe} v 5+ 32 97 vl
e Wl fFolgk xol= Axdek. AA -2l ApoE -7k
o] gHale] ApoE AT} Zpo]7} QAL ol 9]
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A AT B HOV A4 1339] §el] |2 - FH(HCV
A 18T, HOV AR 113 T)e] QA ok4 ul x| gut
& Table 201l eRAITE HOV f314F 1370l 4] ]
2(62.6%), HCV #iike] ok(5.22+7.60x10° 1U/mL) ¥ SVR
(40.9%)°] HCV §-31AF vl1doll wlsl(d4l 46.2%, HCV

A 1.78+£3.37x10° IU/mL, SVR 68.1%) 5-2J3F =bo]7} 9lgich.

Table 3. Relaionship between ApoE genotypes and clinical findings

HCV genotype non-1

E4 negative (N)

HCV genotype 1

E4 negative (N)

All patients

P
Nst
NS
NS
NS
NS

E4 positive (N)

P
NSt
NS
NS
NS
NS

E4 positive (N)

E4 positive (N) P

E4 negative (N)

60.3+11.6 (12)

58.3+115 (53)

60.4+13.4 (15)

i 56.7+11.3 (84)

NS

60.3+12.6 (31)

58.5¢11.4 (165)

Age (yean)*
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+
+
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NS
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+
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45.2% (14/31)

57.6% (95/165)
42.4% (70/165)
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Radiologic findings
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NS
Ns'
NS
NS’
NS
NS’
Ns'

68.7+32.6 (15)
81.5+46.0 (15)
4.37+0.44 (15)
15054280 (13)
182.4+75.9 (14)
90.9+14.6 (10)
3.875.38 (14)

73.7+57.1 (81)
84.7+83.0 (83)
4.21+0.54 (80)

164.3£30.8 (69)

17414728 (78)
90.1+14.1 (55)
5.46£7.93 (80)

NS'
NS
NS’
NST
NS’
NST
Ns'

65.5:34.0 (31)
76.3+47.4 (31)
4.30£0.44 (31)

165.0£26.9 (26)

177.7468.0 (29)
93.6£109 (21)
2.62+4.12 (27)

72.9+639 (162)
77.4+87.8 (164)
4.17+0.53 (157)
Cholesteral (mg/dL)* 160.8+31.8 (137)
Platelet count (107 L) 175.0+73.0 (156)
90.1+15.2 (99)
HCV RNA (10° 1U/mL)* 3.93+6.63 (140)
*MeantSD; TMann-Whitney U test; T Positive number/N; *Pearson x 2 test.
Abbreviation: NS, not significant.

Albumin (mg/dL)*
Prothrombin time (%)*

AST (UIL)*
ALT (UIL)*
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AAAE o2 sigls ol B4 FEe] Z253tellA 7
H(coarse) 7+ AR 2742 38T%E, EA -S4 T(49.7%)0l] H]3H
the dgkort $A1E fol4e glgleh AekzAA AST,
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Aol Pl AN FelekAE gk, AR gl sk
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9] ALTS} HCV #AkS] oFo| E4 AR} =9k 49 &
A el flgiek(Teble 3).
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DISCUSSION

ApoE= 29971¢] ofm|:ito® A child g A3} 2
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A EE7F gl SVRel bl ¢ A Slel4). AAEe] A
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Table 4. Vira response rates to antiviral thergpy in chronic HCV infection according to ApoE genotype

All patients HCV genotype 1 HCV genotype non-1
E4 negative E4 postive P* E4 negative E4 positive P* E4 negative E4 pogtive p*
SVR  47.7% (53/111) 545% (12/22) NS  41.8% (23/55) 36.4% (4/11) NS 65.0% (26/40)  85.7% (6/7) NS

EVR  60.0% (72/120)
ETR  584% (66/113)

63.2% (12/19) NS
52.9% (917) NS

612% (41/67) 66.7% (8/12) NS

50.3% (35/59) 50.0% (5/10) NS

71.8% (28/39)
70.0% (28/40)

80.0% (45 NS
80.0% (4/5) NS

*Pearson x 2 test.

Abbreviations: SVR, sustained virologic response; EVR, early virologic response; ETR, end of treatment response; NS, not significant.
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L
g CY UHCIAM OIER|TUE QEAIL AZTSAQ| MY
"ot olnohet FekziAllstma, PSS SR ecisty aelsmal

Hi&: C& 7kd wlol&] 2~ (Hepatitis C virus, HCV)&= HAHQ1 7} &4 ofr|sle whAdzkd o glelvt. 2 Hev7t 7+
AZHE §9)=E 747 Fedste] o} EXRHAE (apolipoprotein E, ApoE)2] S22 o] HoV Hel &gl oJ3ks A
=lo] HCV ZA] 74 wokg = vk 5ol B gleh. AxE2 A C& 7k 3452 ApoE 412+ 3
HCV izt #sl ddds A3 A& A

2 1967 ] A CF 714 3hAEe] AY R dlde spedific TR A AA4NNGE o] 83l ApoE 412 & EA4sk3l e
7F 4, €A ¢ 9 HCV mole] s ik 22 ofe] HAAATReL A 7S AR AL, X ERRE TV S8l
HCV wvlo|g] 2 ok 7]+ 2o & #|<7] vlo|g] 2 HE-g-(sustained virologic response, SVR), 7] vlo|2]2 HE-S-(early virologic
response, EVR) 2! X8 %5 "h3(end of treatment response, ETR)S 431 ch

A1}l AA T2 ApoE AR o] BX = E4 9FATH(E2E4, E3/E4, EAE4)0] 31 o2 ZA|2] 15.8%A 3, E4 41
(E2/IE2, E2/E3, E3/E3) 165WH 2 2 84.29030th E4 oFAAT-9] 7+ B4, 48], P43, HCV vlol#]x ok 3l 7k AA
27T 22 IAATES B4 AT 23 Kol JI9aL SVR, EVR B ETR 94| -+ 25 7] Xpol7t glodch
dE: 1A C¥ a3k atell A ApoE A2 HCV hed 9] o4t SVR, EVR 9 ETR#} 22 X 58E3oll #2138k
odgko] ¢lgirt. [Ann Clin Microbiol 2013;16:69-74]
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