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B virus surface antigen, HBsAg) N Wﬂ}ﬂ:ﬁéﬁ %Tﬁﬁk(anti-hepaﬁtis C virus, ?)‘T-HCV) N Tﬁ%ﬁ%ﬁﬁﬁi?ﬁﬁi(ann-
treponema pallidum, $1-TP) . AJSGIEBEE T FEPUAK (anti-human immunodeficiency virus, HT-HIV)F5 A5 i 2
12 . FARM(E) AR B E R, IR Hr B SR R PTG L. SR L9 A253 246
B4, HBsAg. HUI-HCV., HU-TPHPL-HIVEHPER I3 517£9.00% . 0.45% . 1.55% . 0.13%. MFHELHIFRLL
R B B ) s S 6861, HBsAgAIHTHCV [ B B 011505 18 (57.29% ), HR Bt -HIV A
HU-TP(15.74%) . 2017—20234FHBsAgPHMEARB I, MPL-HCV, HT-HIV, HT-TPRHMRBA T,
FVERHBsAg, $T-HCV., $I-TP., FL-HIVIHTERE & T Ltk, 2RMA 5% L (P<0.001). HBsAg,
PL-HCV., $U-TP. PU-HIVIHEATEAR RIS B LU 2 F A Gei 2% L (P<0.001) ., 7EHBsAg. $HI-HCV.,
PUTPRHPER A T, SRS R 1Rk 5 s =, 43 o36.72% . 39.12% . 46.97%. LU B IS 1A /A0
JEBE, o A 22.52% . 19.65% . 19.69%. TEPL-HIVIHPEERE b, SIS/ A0 BB 9 B 45
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Analysis of four blood-borne pathogens in ophthalmic
patients from 2017 to 2023

LIU Qinghua, LIU Sihao, LIAO Jingyu, WU Kaili, DUAN Fang

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key Laboratory of
Ophthalmology and Visual Science, Guangzhou 510060, China)

Abstract Objective: To understand the infection status of four blood-borne pathogens among ophthalmology patients in
South China and the distribution of positive patients across different eye diseases. Methods: A retrospective analysis
of data from outpatient and inpatient or surgical ophthalmic patients who underwent screening for hepatitis B surface
antigen (HBsAg), hepatitis C virus antibody (anti-HCV), treponema pallidum antibody (anti-TP) and human
immunodeficiency virus antibody (anti-HIV) at Zhongshan Ophthalmic Center of Sun Yat-sen University from January
2017 to December 2023. The positivity rates of these markers were recorded and analyzed. Results: A total of 253246
patients were included in the study, with positivity rates for HBsAg, anti-HCV, anti-TP, and anti-HIV at 9.00%, 0.45%,
1.55% and 0.13%, respectively. Among these, 686 patients tested positive for two or more markers, with the highest co-
positivity observed for HBsAg and anti-HCV (57.29%), followed by anti-HIV and anti-TP (15.74%). The positivity rate
of HBsAg showed a yearly decline, while the rates for anti-HCV, anti-HIV, and anti-TP remained relatively stable from
2017 to 2023. Males had significantly higher positivity rates for HBsAg, anti-HCV, anti-TP, and anti-HIV compared
to females (P < 0.001). Significant differences in positivity rates for these markers were also observed across different
age groups (P < 0.001). In patients with positive HBsAg, anti-HCV, and anti-TP, the proportion of cases with lens
diseases were the highest, at 36.72%, 39.12%, and 46.97%, respectively. Vitreoretinal diseases followed, with proportions
of 22.52%, 19.65%, and 19.69%, respectively. Among patients with positive anti-HIV; the proportion of cases with
vitreoretinal diseases was the highest, at 42.99%, followed by lens diseases at 26.17%, and uveitis at 8.72%. Conclusions:
This study reveals the infection status of four blood-borne pathogens in ophthalmology patients and the distribution
of infected patients across different eye diseases, which is significant for assessing the risks of ophthalmic surgery and
formulating infection control measures.

Keywords ophthalmic; hepatitis B virus surface antigen; hepatitis virus antibody; treponema pallidum specific antibody; human

immunodeficiency virus antibody; positivity rate
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O 98 9% 7 (hepatitis B virus, HBV) . N7
JF 98 9% 7% (hepatitis C virus, HCV) . #7582 {&
(treponema pallidum, TP)*ﬂkﬁﬁﬁﬂﬁﬁﬁﬁ(human
immunodeficiency virus, HIV) AMNAE 4 B VE N AT B
BARESY, W ATRE TR LAY, e E U R
A AN AR VG it . T S R B R
TGRS, E TSR T A i B I BAG 67  T
H, LIBOR T AR AT R AL

Pt A DA RIE, B ZE20204F, LR
AR LSO RG], N BUIF AR BEAFAT 157. ST T
], HIVEAERIG R NBCA 15007, 15~498 4RI B
RRAE B R 17100710 FRERFIEH & RIINZE
SR SCHRR T USRS IR IX. . B B F
PRI P B A A HI R, T AR B R
FEARHBY . HCV. TPHIHIVERYUIRGL, X5 E= bt
PR | e B N B O 2 6 AU R T A 4y B
HER S I, AT B4 T 2017—20234F
LR L IR 0253 246 A3 AR i U3k
PeMEFEBR R GLIR T SRR AR [RIHR o v 1) 53 A1 1
oL, PRSI

1 W&E5FZE

1.1 HERMR

AT R Y B o A 5 12, B ds IR 1 M
LA LR rp o S 2 A5 R RGeS i ¢
WFFET BEA20174F1 H —20234F 12 7, X4 e e
FE5Z ARG VUL [ 2B FF 98995 75 4 T PT 5 (hepatitis B virus
surface antigen, HBsAg) . PIAUF I HEHTIA (anti- hepatitis
virus C, PT-HCV) . AZSH R G FA R BEPUR (anti-human
immunodeficiency virus, HL-HIV) . %ﬂ}%ﬁﬁﬁiiﬁﬁi(ann
treponema pallidum, HT-TP) KEIAYT 112 . FAHN () 1F
Beias o WIASRIE: 20174F1H —20234F12 H it 112
ST eI AR F AR AR Sl 3 0 AR I PO E5U 4 1t Ao
DR BRI o HEBRARAE: AR REHR TARREAE . IR
LR . AR . R B PEASI EE D
KAZ WA B (B . ASBFFECEE T T o b 1 49l
ABEN DG ERAERS WO E B . AT
T CBf/RFEEEE T ) WEN, JFEaa iRzl
IREHUOEIEZE B B HE (LS. 2018KYP)140-4),
R A

1.2 LHERE
i FH GO S R 4R R 8 3~5 mLERIbK I, 250050

BEIfE ., f#iH Abbott ARCHITECT i2000SR 1X %% M H:
B AR (36 EAET A 7)) 5 A2000 Plusfbs & AR
K FHLRC B (22 A= 90) ) ILTE RE AR A 7 A Al DU I AG:
I, HBsAgHYISEEGH L 0.05 U/mLAIAFAYE, HTHCV,
PUTPIY K T 1 S/CO B PR . i-HIV Kl 52
KT 1 S/COFF MR MM B4 il 5 i g v 1) 2
138 ERII 73 AT (Western blot) 2547 FHAA A IE o

1.3 HiREE

K2 5HENER . A, 2R 5. ImR2
27T e TR RTINS 1 R B e S ) Sy
R {5 B ARG S M B Exce SR E— 2L 00T . S50
TERFFE RS20 IE, ARSI IR B 43 A IR
S R . BRI /IR . FOLHR .
M M. AR . AR HRIE /AR BT
(HRAHRERAN) . WEMEAR . W T ERME LA
B, RIEEFEE IR 508 BRRAL, E
YOS AR T 58, WIEEHE — i LR ik
HWr, L2, 2ol FAA w02 HIaok HIRo 2
TIE, WIBIEREE . X TERH TSR, RIESEE
Y2 BRI oA o i 22, a2
A ZRZIIS, G E RS TIRY T LR TR

1.4 GitE5ih

K HISPSS 22.0 Gt A RS 430 . il
AR BH EB 3 U 00 G 18 A A9 I 535 BE PR 55 10 LA
n(%)#78. HBsAg., PLHCV. HLHIV FIHTTPHFHER
FEARTPER | ARSI LR FH ARG, X6 M F
APPSR IF TN A, 61K (14 i Bonferronni
Xt a FEATARIE, LLP<0.008 3N 22 A Gt Fa X)),
PIBUNIP<0.05 K125 A Gii 27 X .

2 R

21 IREBHEERER

ARHFFEILDA T 253 24601118 . AEBEFI(E) T
AREF (BE128 013f1, 550.55%; Zoik125 2334,
17149.45%) . A[FEIRIEAERS A AN, nE LR .
DU I R L A5 A S PP %R 10.85% (27 467/253 247)
Hor B R B i Y S HBsAg (9.00%), HiK NHT-TP
(1.55%), FAERPHMER LR, IRE RS A
68617, I i fw 5 (1) 2 HBsAg+HT-TPZ (58.30%) ,
HWK MH-HIVHT-TPA (14.87%), TRA FATERSMIE
L3k,
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Figure 1 Distribution of patients in different eyes diseases among various age groups
F1 253246 BIRRFIEE HBsAg. ¥ -HCV. i -HIV AL -TP &iNER
Table 1 Detection of HBsAg, anti-HCV, anti-HIV and anti-TP in 253,246 ophthalmic patients
LisRlIEfE Y ERE ke iRk FEE 2 /9%
HBsAg 22794 230452 9.00
¥t -HCV 1130 252116 0.45
P -TP 2930 249316 1.55
¥t -HIV 321 252925 0.13
%2 RFIEE HBsAg. ¥ -HCV. i -HIV i -TP B & FHEFER
Table 2 Co-positivity of HBsAg, anti-HCYV, anti-HIV, and anti-TP in ophthalmic patients
YR IRR G BTS2 n dilt /%
HBsAg+ it -HCV 89 12.97
HBsAg+ i -HIV 18 2.62
HBsAg+ $t -TP 393 57.29
Pt -HCV+ $i -HIV 11 1.60
¥t -HCV+ $1 TP 46 6.71
Pt -HIV+ Pt -TP 108 15.74
HBsAg+ $L -HCV+ $1 -HIV 4 0.58
HBsAg+ $i -HCV+ $i -TP 5 0.73
HBsAg+ ¥l -HIV+ 41 -TP 9 1.31
Pt -HIV + T -HCV+ $L -TP 2 0.29
HBsAg+ ¥l -HCV+ it -HIV+ BT -TP 1 0.15
At 686 100
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2.2 ARBTMULRERIEIRPA M R A B B 25 1L

2017—20234F HR A} £ 3 DU ISR L 5 bk [ M 23 1) sf
AR AN 2T 7R . He 5 HBsAgPH R 5L 4F R [,
M20174E 1 11.60 %386 8 28 20234E17.52 %;  HEHL-TP
PHM:R A R EFF, M20174F 91,2494 K 2520234E 1
1.90%; HBHEP-HCVIHMERSA EFHEZAKR, N
20174E140.419% 34K 2220234F10.55%; & HT-HIVIH
PR AT FEEIRBEAN A 5, M20174E190.17% TR 2
20234F-1140.10%

16

| (o SRR

HBsAg
-TP
fii-HCV
HL-HIV

RN

B2 2017—2023%F [E R R £ E MU ISR MmiE PR =
Tl

Figure 2 The trends in positivity rates for blood-borne
pathogens among ophthalmic patients from 2017 to 2023

2.3 HBsAg. HI-HCV. Hi-TP. Hi-HIVHIPRIEEH M
PR WS

B HBsAg . $I-HCV, TP, Hi-HIVFHMER
Bim ok, HiXee2: RA 501 L (P<0.001).
Itsh, HBsAg. $i-HCV. $i-TP. Hi-HIVIHMERTES
AEIR B 2 8] () 25 S BB S0 L (P<0.001) . HAAK
M7, HBsAgPH MR R 1 241~60% FF I 2, k%]
13.37%, HUE21~40%5 4, H11.44%. X TFHI-HCVIH
PR, 41~60 B AR ARE e, h0.65%, TTi>602 41
W2, H0.43%. Pi-TP BAVERAZE AFE B3R M T,
Hirp>60% 4 E HIPT-TPIHEZIAR] 2.23% ., FEHI-HIV
PRSI, 21~40% i, H0.30%, HRKE41~60
S, Sh0.18%., W3,

%3 HBsAg. #I-HCV. Hi-TP. H-HIVFREEHMER. &£
RomER

Table 3 Distribution of different genders and ages in HBsAg,
anti-HCV, anti-TP, and anti-HIV positive patients

e HBsAg $T-HCV FL-TP #Hi -HIV

B L] 0] 9] ()]
PR

9% 128013 245 638 2190 245

(0.19) (0.50) (1.71) (0.19)
492 1740

& 125233 76(0.13) 039)  (139) 76 (0.06)
AEIS

0~20 626
& 42 542 (1.47) 89 (0.21) 53(0.12) 9(0.02)
21~40 4183 129 250 111
% 36573 (11.44)  (035)  (0.68)  (0.30)
41~60 . 9675 470 1356 129
& (1337)  (0.65)  (1.87)  (0.18)

8310 442 2271

>60 % 101718 (817)  (043)  (223)

72 (0.07)

2.5 HBsAg. ¥i-HCV. ¥i-TP. ¥i-HIVIHIEBEERRE
ARAE 5 FiE R

HBsAg. PI-HCV., $i-TP., Hi-HIVIHHEBETEAI
FEHIRIR A A AE 255 . HBsAg BHMERY22 794051
AR B 2, 1R BI8 37081, HBsAgFH
BIE14936.72% , FLUCR LIS /AR BB . PL-HCV
FHMER L 130, R BRI R 2, R
44205, SH-HCVIHM:BIEL39.12%, FEPT-TPRHM:RY
2930f 8 T, ARG R R Z, M1 846,
diPL-TPPHME B A 1)46.97% . 2 THU-HIVIHM: 3214
BE T, BRI R U 2, 84,
PU-HIVIHPEBIE26.17% ,  HUTE: SR A F3 25
Ko W4,

3 g

ARHHFFEIE i X2017—20234F k12 T Lkl
HREHHL 9253 246111 112 . T AR (B0) 3 B B AR
HIPUIRES SR T 08 . Bl 878, HBsAg. $1-HCV,
PU-TPHHL-HIVIILG FHTER 70 9°09.00% . 0.45% . 1.55%
H10.13% ., PUIGURRGLAE b H B 32 055 (1 /& HBsAg, 7]
AE 5 LU R AE TR B A Rk i A U EARHFSE
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4 HBsAg. Hi-HCV. Hi-TP, H-HIVIHEEEERERKEHHDfER

Table 4 Distribution of different eye diseases in HBsAg, anti-HCV, anti-TP, and anti-HIV positive patients

Lizsit B (n(3)] it 0] i in0) bk (100 "

iR 8370 (36.72) 442 (39.12) 1846 (46.97) 84 (26.17) 95071
5 1463 (6.42) 67 (5.93) 245 (6.23) 9 (2.80) 15143
HRHE / HR#IE % 2315(10.16) 117 (10.35) 268 (6.82) 18 (5.61) 28858
BEIEUR / BB 5134 (22.52) 222 (19.65) 774 (19.69) 138 (42.99) 46716
AR Jifryes 132 (0.58) 6(0.53) 20 (0.51) 1(0.31) 1923
FHOLR 2084 (9.14) 87 (7.70) 419 (10.66) 16 (4.98) 20930

HR &M 1582 (6.94) 78 (6.90) 131 (3.33) 12 (3.74) 13711
AHA 1030 (4.52) 72 (6.37) 79 (2.01) 10 (3.12) 23 885

TR 255 A8 164 (0.72) 12 (1.06) 50 (1.27) 5(1.56) 1922
HIAG R 520 (2.28) 27 (2.39) 98 (2.49) 28 (8.72) 5087
58 22794 1130 2930 321 253246

Wi, HBsAg. Pi-HCV. Hi-TPHBHPERAME T2011—
20124EGE T HERAR"™, AT e L RFRE v R R I |
CHEBRN R A DA EA TS TAE T % (2021—
20304F) ) ALt M BN TR 25X THC VIR A 5K
TRYT AR BUR X AR B 5 T A = B S A
FESLIE], IRBLEE DU R bR, HBsAgPHMER
B R 2, HE A, X5 eE A
FERYTRAT R M A 1Y, X T e T AR Y
JIZ RN A A B A ST TR S . R
I, HBsAgFHH:#(9.009%) 1715 F202 14F-4x [ 5F- 2 K-
(3.00%) ", ATREZP ARSI G b4 DL R
BZ ., ARWFFEP-HCVIR MR 80.45%, 5202044
P 2 [ S 0 R4 o R R R 2 e o A —
BT IR BE2011—20 124F AU GE 11404 (0.99%) ™), 3 i
RERHCVITA . VAT MR 50 iy e A7 6
SILREIRE, ARBEAP-HCVIRIE RS RIMA S 1 —%
LA BRI GETHEOE (0.3929%) 8352, it -TPHY FH
PR A ZAT R [ P R 255 B B P G 1125 5 (1.55% vs.
1.33%)", A, ARBEHT-HIVEH SR 40.13%, 5 H:
fhZE 4 BE BE2016—20174F4 15 90.14% " S A g 2011—
20124453 0. 1190 R L, AR ARG, ZEARHT
s, KT eselliRABHMERE, HrhiHBsAgH

HHr-TPRAVE LBl , 52N L A B
2016—20174F 445 R —3, X e SHBVAITPTE
PN RN Ry S

AT, /INT205 BIRBHE Z AFF U HBsAg
PR R AR T A AR I 4, X AR vT B T720024F )3
HA/NF 158 )LH Gk CHFRE R BOR™ . 51t
[FHE, 41~60% AF A IPT-HCOVIHM: R i, k8 T
0.65%, X —2Z5 50kl B B (0 G i B PO A —
. LAk, BEEFRRIIEK, Pr-TPRHM R I
BRI, 205 LR AY0.12% 8 fin 5604 LA |
f92.23%, X5 LRSS RARY &, ABFged,
21~40 % I A O BT-HIVIH M R e, Hk 2 41~60%
#H, XHUHETE AR —8 [EAEE R,
FEIX DU S A i, 5 A A B e ok o T
ik, X HLMEMIR SRR, TR S Bk
A1 R IIAT 20

HBV. HCVAITPA USRI AR, Atk
A A =, LR R BB A AL S, PT BB T
s R AR RT3 355 A/ 400 T o R85 ) AR LA 41 % L I
BN . RN, (EAERERRE, EYC-HIVIHPES
i, IR/ AL I RS A ER R, LR Oy et AR
MRS o BRAFIS A Ak, 3 AT g R HIVEL
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SRR RIS SN SCHkARE
Y7 SRR AU SR RE 254 T B 2175 A Sk i
B RS Y, TR HIVIA 23BN A 5 £ 28
B, FEGRMBLEAE A, R R
HIVEGEE LB, X T BB D AR PO 2 #
WA BE AT H, AT AR SEHTIVE
SR AR A AT A I, BRAETESIRTIRE
PRI, WOCTEARRT UGN AR . X T A S kAT
SRR, EEE AT, FRE, S
o S R R A TIR B S A, DU Kt & B Ak B
A RE B IR B RAE .

ARBFFEAFAE— LR BRE .l T AR B Ok
BT =RFHEERE, P I B B R R B A
SRR PR B FE AR, A ok
SRR T R T IRBHE A SR BL . A
FEREAE R R A2, PR RSP sl L R
Gk, WHIEIESE, KRB R AR TS mARE B iR
I7, ARETPHISE AR H AR & H , g
AAR AT REX PR BRI A A0 A8 S A T I AG
T ARG A I R A . XA R Tl PR SR Y
VPR 28l e A B i PR, BN BEHERH
P Wi A i g R A R PR ) S PR L. th T B
W IR B R ZBORFH2 RN, REENEE 2 b
TR AR S, S BIRA X6k DU Ao S A R X R
T RN SR TR A 3T o BATTHEASR A DS
RO Tk SERRa , LAY S A3t S -4 i A0 A )
TR o

B, HRBHEF ARG PUIGSI , W] LUK T fig
BB EGUIROL, A B TR EE 37 A 53 AL 5 X
W, b G mml D T A Ly B AR, IR RED RELE R
T IS W B

= HA

TEARVE MR AT, YEEEH T Deepseekitt
T30 T HE, MEE R ZEX N
T T A G, X U N 2R R T
FITRIRIE Frfa1EE 8 AR R 25 b
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