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Abstract : The early warning of infectious diseases
has been effectively regulated by international and domestic specialized
organizations, but there is limited significant attention paid to its secondary
risk. This paper aims to reveal secondary knowledge related to infectious
diseases by mining public literature data, and promote the research and
construction of secondary infection monitoring platform, which will improve
the prevention and control level of infectious diseases in China.

The literature based discovery method is firstly adopted to
mine and analyze the secondary diseases from large-scale biomedical
literature data, taking viral hepatitis, HIV infection and tuberculosis infection
as the examples. Three kinds of secondary diseases
including infectious diseases, non-infectious diseases and even tumors, were
found from over PubMed citations. Conclusion: The research results not only
validate that this method provides a new approach for systematically and
comprehensively reveal secondary knowledge related to infectious diseases,
but also provide more powerful literature evidences for effective monitoring
and early intervention of secondary diseases.
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eI/ N D PE 298 “Thrombotic Thrombocytopenic Purpura” ~ &l
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Kidney Failure” ) ~ ffi %% (0 Al zh Bk & £ “ Pulmonary arterial
hypertension”) ~ F% (AN8RJB% “Psoriasis”) MALMEZRG “Retinal
Diseases” % - Ih4h, M CHk PMID:26836785 I Z “In patients living
with HIV infection with hepatitis C (HCV) is common. HIV/HCV
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BRI E TR B I R AR AR & AT IR SS, RETIBIATR -



http://www.biomedrxiv.org.cn/article/doi/bmr.202408.00057
WEFRENA CRE AT VI 1Z SR I, biomedRxivilAT K AMRAER . B ARG RV LA .

Immune System Diseases

Malnutrition

-

Thrombocytopenia

Encephalopathies
Acquired | leficiency Sy

nervous system disorder
Tuberculosis
Psoriasis
Opportunistic Infections,

rdiovascular Diseases

AIDS Dementia Complex

~—

Hypergammaglobulinemia

AlDS-Associated Nephropat—hL/ HIV Infections -

Dilated Cardiomyopathy

HIV Encephalopathy
Ostecpenia
Viremia

Anemia

HIV Wasting Syndrome !
4 Liver diseases
HIV Enteropathy
Kidney Diseases

Retinal Diseases
Dyslipidemias

Pulmonary arterial hypertension

B 4 5T SCHRHY HIV SR Z VR AR A LS R AT AL

ERRERE, HIV AL BB ImRIETRSO R Z R RERE
NESS o R, HIVIREBIALA R R, SEGLZEDRETRAR, NmmiginE
PEIFRRE & AR XS o B AR A AR MR HUE AR W B 2230k B Bh P24 HIV g
P A E IR A SR AR R B IETE . (HaX 51 E SemRep L B K tH 45 R
S-P-O # i id P Oy " CAUSES” H x - #f — # ¥ K F i# 70 H & &
“COEXISTS WITH” ~ “PREDISPOSES” > j5, &I HIV EIL5 k=m0 %
AR B REE; PMID i 21526314 — XX E 4518 A) “In this series of
patients infected with HIV, a predominance of aggressive

bmr.202408.00057V1

histological subtypes of lymphomas and low complete remission
rates, were observed”, RlUESE T X—%H - Ha, HATAEHAACDK “&
FEBRFAFH SRR EIEFENE R |, AWKEIE o R EH R —FhRAL, R HIV
AR 2 T R P EE R A B ZARITEA o
4.3 FHT ICER AL R o PR RIVR & IRAS SR

GERGA— AR R E B IERE R, — R, BEREDIEE
KT ZHRE, EEHTMTEEHSARD 2, FERMTRESAS
T, SRR BREAR o Iz S IR sl g A R KA S R R, 4
W gL s B8 B OB A A FI D I Sh BERRAR, S 2R IRE AL, SRR



http://www.biomedrxiv.org.cn/article/doi/bmr.202408.00057
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

bmr.202408.00057V1

B 5 B s, TR R Z PR ~ ERBGY; JUHE EEMSZ EE 1O
BRIE R, Gk A MR A R, o ZANBFAY 2 B AL B T UGS IR AR & I AN
S-P-O 4t/ 528 7%, H 4k RIAE KA S-P-O 7 19 5% » & 5 L8R T 4514
ARKLZHHEEREERER, MFEXIKNCEE, KRN R
“Pneumonia” ~ i 5% “ Pulmonary Tuberculosis” ~ & #E & 7 & %
“Spondylodiscitides” ~ EHE & “Osteomyelitis” ~ fIfE 4% “Pleurisy” -
ik B iE “ Sepsis” ~ H B M 5 Bk B “ Mycotic Aneurysm” ~ 45 ¥ J&
“Tuberculoma” ~ £5#% % “Tuberculid” ~ #1 %1454 “Drug-Resistant
Tuberculosis” ~ 3 i M 45 #% “ Miliary Tuberculosis” ~ 4% # 1% if B £
“Tuberculous Peritonitis” ~ #1 £ M 25 ¥ 14 451 " Multidrug-Resistant
Tuberculosis” ~ & 1 45 # “ Spinal Tuberculosis” ~ 5= 71 45 # * Joint
Tuberculosis” ~ 2 Ji5 14 & Bk 45 #% “ Scrofuloderma” ~ FZ Bk 45 #%
“Cutaneous Tuberculosis” ~ k45451 “Lymph Node Tuberculosis” #
INRAETE R4 “Urogenital Tuberculosis” °

Respiratory Failure

Pneumonia Meningitis

? Sepsis A Arthritis
Urogenital Tubercq.__‘ 4 Malnutrition

. Pleurisy

ranulomatous interstitial nephritis

Lung diseases

Lymph Node Tuberculosis g = o
ymp (4 Acute respiratory failure

e \\ Spondylodiscitides Obstructive Jaundice -7
Cutaneous Tuberculosi \ Cardiac Tamponade
‘\\ \ \ Osteomyelitis Gastric outlet obstructi
~ N \ arpal Tunnel Syndrome
Scrofuloderma \\\\‘ T r

Tuberculosis mmmm Mycotic Aneurysm b -

< -
Joint Tuberculosis | Deglutition Disorders
Pulmonary Tuberculosis -
Infertility

Spinal Tuberculosis

—_— S
Tuberculosis ~ mmmm  Chylothorax

Addison’s disease

onstrictive Pericarditis

Tuberculoma Lymphatic Diseases <
X Respiratory Distress Syndrome
Multidrug-Resistant Tuberculosis . Bronchiectasis - - .
Tuberculid v maphagocytic Lymphohistiocytosis
Tuberculous Peritonitis ~ Adrenal gland hypofunctio b, —
Pericarditis

Drug-Resistant Tuberculosis

v
Miliary Tuberculosis Pericardial effusion

Bl 5. 2T SRR G5 % 4k & PR F1R & IHAE 5 rT AL

W I KA A W 22 SCERRAZ S b, R IRES A R Re b i — S 4K
REFAEBGEER (K574) o XEEFAEENRPER RS (s SE
5K iE " Bronchiectasis” ~ B A M & iH £ A fE “ Adult Respiratory
Distress Syndrome” ~ fifif%&% “Lung diseases” ~ M-I v “Respiratory
Failure” ~ & T IE Ik 3% 38 “ Acute respiratory failure” ~ %, JEE i
“Chylothorax” %) ~ N4 W &% (HE &R AR “ Addison's
disease” ~ & FREHLEEWIE “Adrenal gland hypofunction”) ~ .0 ILE &
i (B3 LER “Pericarditis” ~ 48P L% “Constrictive Pericarditis



http://www.biomedrxiv.org.cn/article/doi/bmr.202408.00057
BETRENA CRAFATIFE) PEEIIE 1Z SRR, biomedRxivilfa K APREAL. (T ARG R IFATHER A .

bmr.202408.00057V1

"~ ERIE “Pericardial effusion” ~ L fJEE “Pericardial disease” ~ /0>
iE% “Cardiac Tamponade”) ~ KBRS (B AL 4HA A E ZH A 40
fo g Z iE “Hemophagocytic Lymphohistiocytosis”) ~ REE (545 4
“Uveitis”) ~EL RS (B HOMFE “Gastric Outlet Obstruction” ~ FIH
%% “Deglutition Disorders”) ~ #%Z 240 (%R “Meningitis” ~ BiE
LEAME “Carpal Tunnel Syndrome”) , L E#ERTT L “Arthritis” ~ ~NE
“Infertility” ~ EF# AR “Malnutrition” ~ SILGE “Hypercalcemia” ~
FH 2£ % ¥ J5 “ Obstructive Jaundice” ~ W Zf b M | i % '8 £
“Granulomatous interstitial nephritis”4% 7] ), @3 3T CEAOE1IR K
W7, Geff RO MIB R HIAR AR, ELAE T 28 S5 L I B
DLR N G3 ~ O A ~ WRES ~ PRI ~ VE A5 ROTER O 9 FF LB, RAAA
ST A R B T ROF IO AR 4 XU ~ Y B U ~ BRAIIR ST o
5.55%

A~ RELIRBD 2 NBEE, FRRlmE D AR TEREZS
Bi%% o SR, RYWmRRAR 2 A 2, 5L BTN RS £ A 18/ B 111
H ~ BT IER B RSSO o AR B IR AT T 22 B BT SR AN
WEB A, BEREMEFR ~ HIV BYUR A% R =M 49, T
3680 /3 A& 22 SCER RS TG A2 90 0 A HEAH SRR R i, B R e
PRI ~ FEIRYL R DL R o TR LG S bl = b % G 4k & 508 O T L
AR T FREE ML T F A 1RO SCERIESE , ELUESE T E TSGR AR & BT %
B VBN RO 2T 18~ B G4k & A — P B Bg o A8 Z AR IIAE i/ )
SemRep THEHTE, FET/EFRIENNTE;, H—, MALHEHAT
BREER (BREARESHEE) | WEEERSE T 508 X SCEARE R 19 AR
RITTIE, $HE LBD FiE% 708 T EMAIEIFR, =, BAeREY¥>] -
F2ES], WHE RO G QR Ak R R 2 IR &, AT E e
TR T E R 127K o

255 3k

[1]World Health Organization. Indicators[EB/OL].[2024-05-03].
https://www.who.int/data/gho/data/indicators.

[2]World Health Organization. Global Influenza Surveillance and Response
System (GISRS)[EB/OL].
[2024-05-05].https://www.who.int/initiatives/global-influenza-surveillance-and-
response-system.

[3]Johns M, Burke R, Vest K, et al. A growing global network's role in outbreak
response: AFHSC-GEIS 2008-2009[J].BMC Public Health,2011,11(S2):S3.

[4]T 8. E A% G M 28 EAR RG0SR IR — — LARDRE Bt i R e 1 SR il [) ). B2 2 55 v
%#,2020,12(05):14-18.


https://www.who.int/data/gho/data/indicators

http://www.biomedrxiv.org.cn/article/doi/bmr.202408.00057
BETENA CRAFATIFS D VEEIIA 1% 3R IRAL, biomedRxivilAT K AR o AF ARG RVFASEHEZ .

bmr.202408.00057V1

(6] HEG o8, Bk & &, & = 1% . R B SRR RO AR & 5 A B i 7k e )] B ik B e 5 5K
#£,2013,36(08):117-123.D0I:10.16353/j.cnki.1000-7490.2013.08.013.
(710K, 80 1E 82 . B T SCHR 0 4098 & B3 O o 50 28 5 [)). 3048 9t 5 &R &
I,2021,5(04):1-12.

[8]Swanson D. Fish Oil,Raynaud's Syndrome,and Undiscovered Public
Knowledgel]]. Perspectives in Biology and Medicine,1986,30(1):17-18.

[9]Liu T,Pan X,Wang X, et al. GrEDeL:A Knowledge Graph Embedding Based
Method for Drug Discovery From Biomedical Literatures[]]. Journal of Artificial
Intelligence for Medical Sciences,2021,1(03):30-42.DOl:
10.2991/jaims.d.201208.001.

[10]Xu B, Shi X, Zhao Z, et al. Leveraging Biomedical Resources in Bi-LSTM
for Drug-Drug Interaction Extraction[J].IEEE Access,2018,06:33432-33439.
(1110508 0L T B L PR EOR S N TG 250 & e R0 A ()] BHE 01035 5 B
F1,2018(02):46-47.

[12]Kilicoglu H, Rosemblat G, Fiszman M, et al. Broad-coverage biomedical
relation extraction with SemRepl[]]. BMC Bioinformatics, 2020,21:1-28.
[13]Rindflesch T, Fiszman M. The interaction of domain knowledge and
linguistic structure in natural language processing: interpreting hypernymic
propositions in biomedical text[J]. Journal of Biomedical Informatics,
2003,36(6):462-477.

[14]Nagao G, Okuzumi S, Kakimoto T, et al. Pulmonary Mycobacterium
kyorinense infection secondary to cavitary pulmonary tuberculosis[]].
IDCASES, 2022,28(e1476).

[15]Tabriz N, Lavrinenko A, Kozhamuratov M, et al. The etiological structure
and antibiotic sensitivity of pathogens from patients with multidrug-resistant
tuberculosis with secondary infections[]J]. INTERNATIONAL JOURNAL OF
INFECTIOUS DISEASES, 2018,73S:342-343.

[16]Mitrokhin S, Ivushkina L, Mironov A. Rational antimicrobial
pharmacotherapy of secondary infections in patients with pulmonary
tuberculosis[]J]. ANTIBIOT KHIMIOTER, 2005,50(7):32-36.

[L7IMRBA B,k B, £ 8%, 55 45 I 48 & R e 69 Billlm R AT [)]. AR EE B R 22 208,
2003(06):49-50.

[181%85% 38, SR 2 7R, B 75 W5 . 74 191 fili 45 A% 4% & Jili &0 5 w1 JR e 1 O 0 A )1, o |0 B 35 2
,2005(06):380-382.

[191 & 57 55, JT & 0k . il 45 #% 4% & I 5 & 83 /9 2 96 3 B ). + B By 5
7%,2010,32(10):673-676.

[20]Bajpai J, Tewari J, Roy S, et al. Pyopneumothorax Secondary to Pulmonary
Tuberculosis Superadded by Congenital Factor XIllI Deficiency: A Case
Report[J]. CUREUS JOURNAL OF MEDICAL SCIENCE, 2023,15(10): e47350.
[21]GUg¢sav M, Gayaf M, Aksel N, et al. Tracheoesophageal fistula secondary to
tuberculosis: A case report[]J]. RESPIRATORY CASE REPORTS. 2019,8(2):49-53.
[22]Raine R. Screening for pulmonary hypertension secondary to pulmonary
tuberculosis[]]. AFR ] THORAC CRIT CARE MED. 2020.26(4).

[23]2EBEEE, =558, 4L — (ML E 28 5 RO L EAE R LI BN - )] 8 B
YH1£1£,2019(09):24-29.

[2415K3E o, Bk3e i PREER . EARUF R IT L RN BB R 68 Flilm AR 74T [)]. 55 f IR R EE 25
7:7%,2011,15(21):157-158.



