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An overview regarding development of therapeutic drugs against HIV/AIDS

Yoon Cheol-Hee, Lee Sorim, Kim Kisoon
Division of Viral Disease Research, Center for Infectious Disease Research, KNIH, KCDC

Background: Current anti-human immunodeficiency virus (anti-HIV) drugs can reduce HIV-associated morbidity, prolong
survival, and prevent HIV transmission. However, the drug resistance is an emerging problem worldwide, because of chronic
therapy without interruption during patient’s life span. To overcome the drug-resistance, development of anti-HIV drugs is
continued with finding new therapeutic targets that are essential for HIV replication.

Current status: The discovery of HIV as the causative agent of acquired immune deficiency syndrome (AIDS) and an
increasing understanding of the viral replication cycle have been instrumental in research of anti-HIV drug. Anti-HIV drug
discovery has been focused on targeted inhibition of HIV using specific pharmacological agents. Since the approval of
Zidovudine (AZT) in 1987, over 30 anti-HIV drugs belonging to six distinct classes based on their biological function and
resistance profiles are being used: (1) nucleoside-analog reverse transcriptase inhibitors (NRTIs), (2) non-nucleoside reverse
transcriptase inhibitors (NNRTIs), (3) integrase inhibitors (INSTIs), (4) protease inhibitors (Pls), (5) fusion inhibitors, and (6)
co-receptor antagonists. Additionally, several anti-HIV drugs are being developed, such as long active drugs, humanized
antibody, and prodrug metabolized to active form in patients. In this review, we will outline the developmental history of
anti-HIV drugs with their basic principles and limitations due to drug resistance.

Future perspective: Anti-HIV drugs are being developed to overcome the drug resistance, adverse effects, and limited
adherence shown in earlier drugs. Currently, reverse transcriptase, protease, and integrase inhibitors are available for
patient care. Although several anti-HIV drugs are effective for patient treatment, researchers have to continue discovering
new therapeutic targets before resistance to current drugs emerges. Furthermore, research and development focused on
agents that target persistent HIV reservoirs should be strengthened, which may lead to prolonged drug-free remission and
HIV cure.

Keywords: Humanimmunodeficiency virus (HIV), anti-HIV drug, Therapeutic target, Drug resistance
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Figure 1. Stages of the HIV—1 life cycle that are targeted by antiretroviral drugs[2]
Nucleoside analogue reverse transcriptase inhibitors (NRTIs), non—nucleoside reverse transcriptase inhibitors (NNRTIs), integrase strand transfer inhibitors (InSTIs)

and allosteric integrase inhibitors (ALLINIS).
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Figure 2. FDA—approved individual antiretroviral drugs and drug combinations[3]
ZICh MYUE HEO|2{A DNA(provirus)= HFO[HA HALQIXE HiO|2{A MEAZE AIRFEICHFigure 1)[2]. 0]2{Sh HiO[2{AQ
|

=SS OF Hio[2{A9] mRNAZ} ERECt HolE Hiolzia Eflez MHPERASH, X 0l & 57tX| HAE &

Ho
ror

Tat(Trans—activator of Transcription)} =39| 2] 2IX}=2| MEIALOA 2 ZRSH BHAlE S-HIV 2¢4AN JES

5

mRNAS| LR = Xt& HEO[2HAL| AlZ0] &1, UE mRNAE  XIEShE @-HIV 2l 2F 300 Z0| JHLZIRICE &-HIV 24X
HIO|ZA Q| QUEHENE(gp120, gpdl)at Hl2l2 Mo ERSt Yol EfHeR AEE 57IX| HAle EX8X| CCR52H
O] HHEiE= A0 SFMZ UE M M2 ez L ZtEH, Hio|2{AR L 3 MZLo| FTEHA|, oA
Zict oluf HI2|2 LHolA] HEO|2{A THHESHS A(protease)dl  DNA EHAI(STAN THA|, HIO[Z{A DNAS| &FME HMH 2O
Olaf| dio|2{A7F M= (maturation)=|0] HIZA ZEEZ0| U= ESICtH| J2|1 ofx|ete 2 Hio|2{A MECHA|(maturation)O|Ct.

HIO[2{AZ HRSH F QIS CHE MZof HAFEE M22 19873 X= ATAEA XMolix| ZidovudineRE] ZZ0| S&lgA

www.cdc.go.kr 1084



=7t

ek,

Table 1. Nucleoside reverse transcriptase inhibitors, NRTIs

A4 - M113 M332

Generic name Brand name FDA approval date
Zidovudine (ZDV) Retrovir 1987
Didanosine (ddl) Videx 1991
Zalcitabine (ddC) Hivid 1992
Stavudine (d4T) Zerit 1994
Lamivydine (3TC) Epivir 1995
Abacavir (ABC) Ziagen 1998
Tenofovir disoproxil fumarate (TDF) Viread 2001
Emtricitabine (FTC) Emtriva 2003
Tenofovir alafenamide fumarate (TAF) Vemlidy 2016
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Figure 3. Nucleoside reverse transcriptase inhibitors, X—ray crystal structure of HIV—1 NRTI[4]
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Table 2. Non—nucleoside reverse transcriptase inhibitors, NNRTIs

Generic name Brand name FDA approval date
Nevirapine (NVP) Viramune 1996
Delavirdine (DEL) Rescriptor 1997
Efavirenz (EFV) Sustiva 1998
Etravirine (ETR) Intelence 2008
Extended-release Nevirapine Viramune XR 2011
Rilpivirine (RPV) Edurant 2011

NNRTI (etravirine) binding site

)Isr

Etravirine (\f
Newraplne

Figure 4. Non—nucleoside reverse transcriptase inhibitors, X—ray crystal structure of HIV—1 RT and action mode of NNRTI[4]
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Table 3. Protease inhibitors

Generic name Brand name FDA approval date
Saquinavir (SQV) Invirase 1995
Ritonavir (RTV) Norvir 1996
Indinavir (IDV) Crixivan 1996
Nelfinavir (NFV) Viracept 1997
Amprenavir (APV) Agenerase 1999
Atazanavir (ATV) Reyataz 2003
Fosamprenavir (FPV) Lexiva 2003
Tipranavir (TPV) Aptivus 2005
Darunavir (DRV) Prezista 2006
oy ) Indinavir
Q ,Nﬂ
oy ~ 0
HN Fosamprenavir

MNH,

H
Ritonavir I
N .
N g =
HyC—N Saquinavir
a ):0

Figure 5. Protease inhibitors, the crystal structure of HIV—1 protease and action mode of PI[4]
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Figure 6. Peptide sequences of enfuvirtide and its action mode[5]
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Maraviroc

Figure 7. Chemical structure of CCR5 antagonist (Maraviroc)[4]
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Figure 8. Integrase strand transfer inhibitors, the crystal structure of virus integrase and action mode of INSTI[4,7]
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Table 4. Integrase strand transfer inhibitors, INSTIs
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Generic Name Brand Name FDA Approval Date
Raltgravir (RAL) Isentress 2007
Dolutegravir (DOL) Tivicay 2013
Elvitegraivr (ELV) Vitekta 2014
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Lassa fever diagnostics

Kim Jin-Won, Kim Yu-ri, Kang Byung Hak, Rhie Gi-eun
Division of High-risk Pathogens, Center for Laboratory Control of Infectious Diseases, KCDC

Lassa fever is an acute viral hemorrhagic illness caused by Lassa virus. Lassa fever is endemic in the West African countries
including Nigeria, Guinea, Sierra Leone, Liberia, Mali, and Cote d'lvoire. There have also been reports of imported cases
through international travel and repatriation in Europe and North America. Lassa fever usually presents within 6 to 21 days
after infection. The initial symptoms are nonspecific illness with fever, malaise, headache, anorexia, and weakness. The
differential diagnosis of Lassa fever can hardly be distinguished based on clinical symptoms from other endemic febrile
illnesses. After the onset of illness, treatment with antiviral drugs during the early stages and supportive care are available.
Laboratory diagnosis plays an important role in the differential diagnosis of Lassa fever because it is difficult to diagnose
based on clinical symptoms.

Keyword: Lassa virus, Lassa fever, Laboratory diagnosis, Clinical symptoms
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Burkina Faso

L
|:| Lassa endemic areas
[ ] Countries with evidence of Lassa virus infection
|:| Countries reporting outbreaks

|:| Not applicable

Figure 1. Geographic distribution of Lassa fever in West African affected countries, 1969—2018

(Source: WHO, http://www.who.int)

=3 s oI EoF AFESKe Mt X BHIZS S50 AR
el Mm= 7hssict S52| tieSar 21 HE, oloizE2] S22,
M3, 4G 2Ll MY SS SalilA ZF0| LUsIH LE, FY,
T8 OR824 7E 232 SO Sdut 2 LEelct w4
X700l 2ltH|El Sof gHiol2AM F07t Eut U= A=
M UAeH, S0l tiet tERES Mt 2hEel 7|
&d2 def2jot 5 Sy SEY A ol=2t S neleE S¥EN
FAIGHH B YRz Helot ZIT0| O] Tt Z7IEIEHS
Set A& Xz H UiSS flet A TIH0| EHolct 0
THollME 2hE Med TR S0 st AHstr At
i,

=g

www.cdc.go.kr

BME S BE 2~2129| FHEI|E AHX|

=
W
M
o
=
=2

LS L0| LIEHHTE =70l €, m2Y, 78, U8 2<=8

N

I, 88 =8 HAZE FE&, HA 39 HIE01He!

=
o o
LIEFHTE ZEE ARZCl 80%0iAM S40] SHL dojet 82

20|, 2F 20%0l M HIFYAR £, MM B 52,

U= Aoz gAY en|, LE 62 o|LHe &xfo| ME &

#S Al 9/30] 5% D|RteR WoIXIXIEt o|S0ls &1

—_

ro

YAsks Aoz BuERitly] 22 FHFollM= 2lHH|2int 2

foi

E oAl T[22 7t SEF0A 2tMHI0[2{A
|
O

S offste BV USS HUSISICHE] AFMEO| S}

rir
fol
]

1094



FZhAga 2E - H113 H33=

Figure 2. A transmission electron micrograph (TEM) of a number of Lassa virus virions adjacent to some cell debris
(Source: CDC, Public Health Image Library, https://phil.cdc.gov Credit: C. S. Goldsmith)
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Table 1. Selected assays for detecting Lassa virus
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=
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Assay type? Traget? Reference
Standard RT-PCR GPC gene Demby et al., 1994
Olschlager et al., 2010
L-gene Vieth et al., 2007
Real-time RT-PCR SYBR® green GPC gene Drosten et al., 2002
Safronetz et al., 2010
TagMan® Chemistry NP, GPC gene Trombley et al., 2010
IFA Ag capture Irradiated virus Bausch et al., 2000
RDT Ag capture rNP Matthew et al., 2018,
ELISA Ag capture NP Saijo et al., 2007
IgM Irradiated virus Bausch et al., 2000
rGPC, rNP Satterly et al., 2016
lgG Irradiated virus Bausch et al., 2000
NP Saijo et al., 2007
NP

O'Hearn et al., 2016

2 |FA, indirect fluorescent—antibody test; RDT, rapid diagnostic test
5 yNP, recombinant nucleoprotein; rGPC, recombinant glycoprotein complex
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Calcium deficiency is the traditional nutrition problem in Korea. In both of men and women, the ratios of calcium intake
compared to the recommended nutrient intake were lower than 70%. Because the consumption of vegetable and milk, the
major sources of calcium intake, was not improved, calcium deficiency could be more severe (Figure A).
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Figure A. Change in intakes of calcium, vegetable and milk, 2007—2016

* Source: Korea National Health and Nutrition Examination Survey

* The ages of subjects were 1 year or over.

* Percentage of calcium intake to recommended nutrient intake (RNI) is the ratio of calcium intake compared to the recommended intake of respective sex and age
group.

* RNI was from the Dietary Reference Intakes for Koreans, 2015 by the Ministry of Health and Welfare.

* The mean and standard error was calculated using direct standardization method based on ‘05 population projection.

Source: Korea Health Statistics 2016: Korea National Health and Nutrition Examination Survey (KNHANES VI-1), http://knhanes.cdc.go.kr/
Reported by: Division of Health and Nutrition Survey, Korea Centers for Disease Control and Prevention
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Fo W E7| Statistics of selected infectious diseases
1.1 EEXFZA| @ TpZiA| 2 =71 Ul Sit (32nd Week)

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases’

Total no. of cases by year Imported cases
5-year
Current Cum. weekly of current week
week 2018 2017 2016 2015 2014 2013 : Country

Classification of disease*

average (no. of cases)
Category Cholera 0 2 0 5 4 0 0 3
1 Typhoid fever 10 197 3 128 121 121 251 156
Paratyphoid fever 6 34 2 73 56 44 37 54 Cambodia(1)
Shigellosis 18 178 3 111 113 88 110 294 India(5), Philippines(5),
Malaysia(1)
EHEC 12 98 4 138 104 ! 111 61
Viral hepatitis A 44 1,714 37 4,419 4,679 1,804 1,307 867
Category Pertussis 46 497 5 318 129 205 88 36
I Tetanus 0 23 1 34 24 22 23 22
Measles 5] 56 1 7 18 7 442 107
Mumps 344 13,098 303 16,924 17,057 23,448 25,286 17,024
Rubella 1 35 1 7 11 11 11 18
Viral hepatitis B (Acute) 9 252 5 391 359 155 173 117
Japanese encephalitis 0 0 0 9 28 40 26 14
Varicella 1,583 57,693 543 80,092 54,060 46,330 44,450 37,361
Haemophilus influenza 0 2 0 3 0 0 0 0
type b
Streptococcus 9 470 2 523 441 228 36 -
pneumoniae
Category Malaria 20 41 28 515 673 699 638 445
I Scarlet fever® 134 12,290 116 22,838 11,911 7,002 5,809 3,678
Meningococcal meningitis 1 12 0 17 6 6 5 6
Legionellosis 6 180 2 198 128 45 30 21
Vibrio vulnificus sepsis 2 13 2 46 56 37 61 56
Murine typhus 1 8 0 18 18 15 9 19 Myanmar(1)
Scrub typhus 53 1,281 18 10,528 11,105 9,513 8,130 10,365
Leptospirosis 6 50 2 103 117 104 58 50
Brucellosis 23 70 0 6 4 5 8 16
Rabies 0 0 0 0 0 0 0 0
HFRS 18 233 5 531 575 384 344 527
Syphilis 28 1,484 29 2,148 1,569 1,006 1,015 799
CJD/vCJD 3 45 1 36 42 33 65 34
Tuberculosis 572 17,338 640 28,161 30,892 32,181 34,869 36,089
HIV/AIDS 23 566 22 1,009 1,062 1,018 1,081 1,013
Viral hepatitis C 205 7,028 - 6,396 - - - - Russia(1)
VRSA 0 0 - 0 - - - -
CRE 234 6,811 - 5,716 - - - -
Category Dengue fever 15 125 9 171 313 255 165 252 Indonesia(3), Thailand(3),
v Myanmar(2), Vietnam(2),
Taiwan(1), Laos(1), Uganda(1),
Cambodia(1), Philippines(1)
Q fever 37 265 1 96 81 27 8 11
West Nile fever 0 0 0 0 0 0 0 0
Lyme Borreliosis 6 72 1 31 27 9 13 11
Melioidosis 0 1 0 2 4 4 2 2
Chikungunya fever 6 18 0 5 10 2 1 2 Philippines(2), Myanmar(1),
Vietnam(1), Uganda(1),
Indonesia(1)
SFTS 3 134 4 272 165 79 55 36
MERS 0 0 = 0 0 185 = =
Zika virus infection 6 16 - 11 16 - - - Maldives(1), Myanmar(1),

Vietnam(1), Indonesia(1),
Thailand(1), Philippines(1)

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant
Creutzfeldt—Jacob Disease, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem—resistant Enterobacteriaceae, SFTS= Severe fever with
thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2017, 2018 are provisional but the data from 2013 to 2016 are finalized data,

1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

F The reported surveillance data excluded Hansen’s disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever,
Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly emerging
infectious disease syndrome and Tick—borne Encephalitis,

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,

x B9]: (043) T19-T7112
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Table 2. Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases'

Diseases of Category |

Reporting Cholera Typhoid fever Paratyphoid fever Shigellosis
area

Current ~ Cum. SC ;/Jg;r Current  Cum. 50 ;/Jg‘a.r Current Cum. 50 ;g;‘r Current Cum. 50 ;2;}

week 2018 average’ week 2018 averages week 2018 averages week 2018 averages

Overall 0 2 0 10 197 108 6 34 32 18 178 65
Seoul 0 0 0 2 38 20 2 10 6 10 39 13
Busan 0 2 0 0 21 7 0 2 4 0 13 4
Daegu 0 0 0 0 5 4 1 8 1 2 20 1
Incheon 0 0 0 0 10 6 0 1 3 1 15 10
Gwangju 0 0 0 0 5 4 0 2 1 1 4 1
Daejeon 0 0 0 0 4 5 0 0 1 0 2 1
Ulsan 0 0 0 1 7 1 0 0 1 0 2 0
Sejong 0 0 0 0 2 0 0 0 0 0 1 0
Gyonggi 0 0 0 0 41 19 0 7 6 1 24 18
Gangwon 0 0 0 2 11 1 0 1 0 2 6 1
Chungbuk 0 0 0 0 8 2 0 1 1 0 2 2
Chungnam 0 0 0 1 7 6 0 0 1 1 19 2
Jeonbuk 0 0 0 2 6 2 0 0 2 0 1 2
Jeonnam 0 0 0 1 7 5 1 4 1 0 5 3
Gyeongbuk 0 0 0 0 9 5 0 1 1 0 19 1
Gyeongnam 0 0 0 1 13 19 2 2 2 0 6 5
Jeju 0 0 0 0 3 2 0 0 1 0 0 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data,

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending August 11, 2018 (32nd Week)*

Unit: No. of cases’

Diseases of Category | Diseases of Category ||

Reporting Ergg:;f:;:/;gr;%ic Viral hepatitis A Pertussis Tetanus
area

Current Cum. 5C ;;nalr Current ~ Cum. 5C ;/jg;r Current Cum. ;: ;(:;‘r Current Cum. 50 ;S;r

week 2018 averages week 2018 averages week 2018 averages week 2018 averages

Overall 12 98 64 44 1,714 1,819 46 497 81 0 23 13
Seoul 3 16 8 9 344 353 2 44 16 0 1 1
Busan 0 5 2 0 38 94 11 54 5 0 3 2
Daegu 0 9 7 1 48 39 2 14 1 0 2 0
Incheon 1 9 5 8 124 155 3 34 5 0 2 0
Gwangju 1 10 12 0 21 58 1 17 4 0 0 0
Daejeon 0 2 1 5 90 73 1 9 1 0 0 0
Ulsan 0 4 4 0 14 20 1 17 1 0 1 0
Sejong 0 0 0 2 15 9 0 8 0 0 0 0
Gyonggi 1 8 10 8 516 549 3 80 14 0 2 1
Gangwon 0 5 2 1 44 41 0 4 1 0 0 2
Chungbuk 0 3 2 2 58 54 0 19 1 0 0 0
Chungnam 2 5 1 1 157 109 1 10 3 0 1 0
Jeonbuk 0 1 1 5 116 80 0 9 1 0 1 0
Jeonnam 0 4 4 0 24 72 0 13 4 0 5 3
Gyeongbuk 3 9 1 1 49 39 2 23 8 0 4 2
Gyeongnam 1 4 2 1 49 62 19 141 14 0 1 2
Jeju 0 4 2 0 7 12 0 1 2 0 0 0

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr 1103



Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases’

Diseases of Category ||

Measles Mumps Rubella Viral hepatitis B

Reporting (Acute)
area
Current ~ Cum. SC ;;T;r Current  Cum. 50 ;g;r Current Cum. 50 ;g;‘r Current Cum. 5C ;e?;r
week 2018 average® week 2018 averages week 2018 averages week 2018 averages

Overall 5 56 112 344 13,098 11,667 1 35 15 9 252 146
Seoul 1 12 23 36 1,627 1,135 0 8 3 1 45 24
Busan 1 2 4 20 761 830 0 1 2 0 12 11
Daegu 0 3 2 11 535 369 0 1 1 0 9 5
Incheon 1 2 1 22 687 509 0 0 0 1 13 10
Gwangju 0 0 1 17 375 826 0 0 0 0 6 3
Daejeon 0 2 3 13 460 429 0 2 1 2 13 4
Ulsan 0 1 1 13 418 375 0 0 0 0 7 4
Sejong 0 0 0 4 83 29 0 1 0 0 0 0
Gyonggi 2 19 31 95 3,672 2,595 0 10 4 3 66 33
Gangwon 0 3 1 9 421 438 0 1 0 0 9 5
Chungbuk 0 3 2 13 369 202 0 2 1 0 7 5
Chungnam 0 2 3 13 563 448 1 1 1 0 10 7
Jeonbuk 0 1 1 17 544 1,000 0 2 0 0 9 12
Jeonnam 0 2 8 13 499 583 0 2 0 1 13 7
Gyeongbuk 0 2 5 22 692 526 0 8 1 1 13 7
Gyeongnam 0 1 16 18 1,175 1,186 0 1 1 0 18 8
Jeju 0 1 0 8 217 187 0 0 0 0 2 1

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr 1104



Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases'

Diseases of Category || Diseases of Category I

Reporting Japanese encephalitis Varicella Malaria Scarlet fever'
area

Current ~ Cum. 5C ;‘;‘r Current  Cum. 50 ;’g;r Current ~ Cum. g )L/j(:;.r Current  Cum. 5C ;;’r

week 2018 average® week 2018 average® week 2018 average’ week 2018 average’

Overall 0 0 0 1,583 57,693 29,930 20 411 388 134 12,290 6,434
Seoul 0 0 0 189 6,181 3,046 1 55 49 11 1,838 751
Busan 0 0 0 108 3,279 1,984 0 5 5 12 1,077 453
Daegu 0 0 0 67 3,080 1,690 0 9 5 1 356 289
Incheon 0 0 0 86 2,413 1,751 2 58 61 5 564 293
Gwangju 0 0 0 65 1,988 876 0 4 2 8 530 284
Daejeon 0 0 0 36 1,474 807 0 2 1 8 384 227
Ulsan 0 0 0 24 1,885 970 0 1 3 9 699 240
Sejong 0 0 0 19 884 155 0 0 1 3 76 27
Gyonggi 0 0 0 431 16,240 8,476 13 236 218 41 3,317 1,927
Gangwon 0 0 0 30 1,590 1,183 0 10 15 2 211 101
Chungbuk 0 0 0 48 2,336 597 0 1 4 2 241 112
Chungnam 0 0 0 48 1,809 1,232 0 5 4 7 426 306
Jeonbuk 0 0 0 79 2,528 1,337 1 5 3 6 619 196
Jeonnam 0 0 0 72 2,032 1,336 0 5 3 3 467 234
Gyeongbuk 0 0 0 86 2,715 1,374 0 1 6 6 534 403
Gyeongnam 0 0 0 145 5,004 2,368 3 1 5 9 852 510
Jeju 0 0 0 50 2,255 748 0 3 3 1 99 81

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, S—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases'

Diseases of Category |l

Reporting Meningococcal meningitis Legionellosis Vibrio vulnificus sepsis Murine typhus
area

Current  Cum. SC ;/J;na.r Current  Cum. 50 ;(Z;r Current Cum. SC ;;r Current Cum. 5C ;2;}

week 2018 average$ week 2018 average’ week 2018 averages week 2018 average’

Overall 1 12 5 6 180 44 2 13 9 1 8 8
Seoul 0 1 2 0 45 13 1 8 1 1 2 2
Busan 0 0 1 1 16 3 1 2 0 0 0 1
Daegu 1 2 0 2 9 1 0 0 0 0 0 0
Incheon 0 3 0 1 13 3 0 2 1 0 1 1
Gwangju 0 0 0 0 1 0 0 0 0 0 0 1
Daejeon 0 0 0 1 4 0 0 0 0 0 0 0
Ulsan 0 0 0 0 3 1 0 0 0 0 0 0
Sejong 0 0 0 0 0 0 0 0 0 0 0 0
Gyonggi 0 2 2 0 37 9 0 1 1 0 2 1
Gangwon 0 0 0 0 7 3 0 0 0 0 0 0
Chungbuk 0 0 0 0 11 2 0 0 0 0 0 0
Chungnam 0 1 0 0 5 2 0 1 1 0 0 1
Jeonbuk 0 0 0 0 1 1 0 0 1 0 0 0
Jeonnam 0 0 0 0 1 1 0 1 3 0 0 1
Gyeongbuk 0 0 0 0 21 2 0 0 0 0 0 0
Gyeongnam 0 3 0 0 4 2 0 3 1 0 3 0
Jeju 0 0 0 1 2 1 0 0 0 0 0 0

Cum: Cumulative counts from Ist week to current week in a year

* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data,

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group,
§ Cum, S—year average is mean value calculated by cumulative counts from Ist week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases’

Diseases of Category |l

Reporting Scrub typhus Leptospirosis Brucellosis ﬁti?gr:gas%:ﬁ;?g;;
area
Current ~ Cum. SC ;;T;r Current  Cum. 50 ;g;r Current Cum. 50 ;g;‘r Current Cum. 5C ;e?;r
week 2018 average® week 2018 averages week 2018 averages week 2018 averages

Overall 53 1,281 463 6 50 21 23 70 5 18 233 150
Seoul 3 49 23 1 3 1 1 5 1 2 13 7
Busan 2 37 20 0 0 1 1 3 0 0 8 4
Daegu 1 14 6 0 1 0 0 1 1 0 3 1
Incheon 0 23 10 0 0 0 2 10 0 1 3 2
Gwangju 1 30 11 1 2 1 0 1 0 0 3 2
Daejeon 6 19 15 0 0 1 1 2 0 0 4 3
Ulsan 3 25 10 0 1 0 0 0 1 0 2 1
Sejong 0 4 2 0 0 0 0 1 0 0 0 0
Gyonggi 2 92 57 2 7 5 4 11 0 2 41 47
Gangwon 1 21 18 1 2 1 0 1 0 0 10 12
Chungbuk 1 38 6 0 5 1 2 9 0 2 16 9
Chungnam 8 156 36 1 9 2 9 18 0 5 37 13
Jeonbuk 8 143 42 0 2 2 0 0 0 1 24 10
Jeonnam 9 348 95 0 8 3 3 4 0 2 28 18
Gyeongbuk 4 77 32 0 7 1 0 0 1 1 27 13
Gyeongnam 9 195 75 0 3 2 0 4 0 2 13 7
Jeju 0 10 5 0 0 0 0 0 1 0 1 1

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases'

Diseases of Category | Diseases of Category IV

Reporting Syphilis CJD/NCJD Tuberculosis Dengue fever
area

Current ~ Cum. 5C ;‘;‘r Current  Cum. 50 )L/lg;r Current Cum. 50 ;;‘r Current Cum. 50 ;‘;’r

week 2018 average® week 2018 average’ week 2018 average’ week 2018 average’

Overall 28 1,484 737 3 45 32 572 17,338 20,466 15 125 122
Seoul 3 320 146 0 12 7 101 3,062 3,952 5 45 40
Busan 2 119 40 0 7 2 30 1,156 1,510 1 10 7
Daegu 2 64 33 0 3 3 22 796 1,021 0 5 6
Incheon 2 123 69 0 1 1 35 902 1,064 0 6 5
Gwangju 2 62 22 0 0 1 15 445 505 0 1 1
Daejeon 1 43 21 1 1 0 13 392 473 0 0 5
Ulsan 0 15 12 0 0 1 13 386 436 0 2 1
Sejong 0 8 2 0 0 0 3 67 54 0 0 0
Gyonggi 4 404 201 2 12 7 137 3,741 4,281 7 41 32
Gangwon 0 30 21 0 0 1 30 754 853 0 1 2
Chungbuk 3 44 16 0 0 1 17 583 608 1 2 1
Chungnam 1 49 25 0 0 2 21 825 899 1 2 3
Jeonbuk 3 36 15 0 2 1 16 687 763 0 2 3
Jeonnam 2 24 21 0 0 1 42 930 1,021 0 3 3
Gyeongbuk 2 59 28 0 4 3 26 1,196 1,451 0 3 4
Gyeongnam 0 50 44 0 3 1 41 1,175 1,341 0 1 7
Jeju 1 34 21 0 0 0 10 241 234 0 1 2

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, S—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, week ending August 11, 2018 (32nd Week)*

Unit: No. of cases'

Diseases of Category |V

Reporting Q fever Lyme Borreliosis SFTS Zika virus infection
area

Current Cum. SC ;‘gr Current Cum. SC ;;‘r Current ~ Cum. 30 ;‘g;r Current  Cum. 30 ;(;T;r

week 2018 average’ week 2018 average’ week 2018 average’ week 2018 average’

Overall 37 265 25 6 72 6 3 134 47 6 16 -
Seoul 2 43 2 3 32 3 0 5 1 3 8 -
Busan 2 8 1 0 2 1 0 3 0 1 1 -
Daegu 0 9 1 0 2 0 0 1 1 0 1 =
Incheon 3 12 0 0 4 0 0 0 1 1 1 -
Gwangju 1 14 0 0 1 0 0 0 0 0 0 -
Daejeon 2 5 1 0 2 0 0 2 1 0 0 -
Ulsan 1 8 0 0 1 0 1 3 1 0 0 =
Sejong 0 1 0 0 0 0 0 0 0 0 0 -
Gyonggi 9 51 4 2 11 1 0 13 6 0 1 -
Gangwon 0 2 0 0 0 0 0 19 5 0 0 -
Chungbuk 4 35 6 0 1 0 0 5 2 0 0 -
Chungnam 4 19 3 1 4 0 1 16 5 0 0 -
Jeonbuk 1 6 1 0 1 0 0 10 1 1 2 -
Jeonnam 5 23 2 0 2 0 0 9 4 0 0 -
Gyeongbuk 1 8 1 0 3 1 1 19 8 0 0 =
Gyeongnam 2 20 3 0 5 0 0 22 5 0 2 -
Jeju 0 1 0 0 1 0 0 7 6 0 0 -

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2018 are provisional but the data from 2013 to 2017 are finalized data.
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, S—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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1.2 EIX|ZIA| @ EEZIA| Zid =71 dhAl S{351 (32nd week)

1. Influenza, Republic of Korea, weeks ending August 11, 2018 (32nd week)
* 20189 % A325 QIEFAA HEZAI(H= 20071 FEAA7|H) A, QARRIAFEE-2 JeiEAt 1,000 2,782 A\d5(4.57) oy A

# 2017-2018%7] 372 6.6%(/1,000)

100 1
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2013—2014 to 2017—2018 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending August 11, 2018 (32nd week)
o 2018Y% 3223} S FEZA(H 957 927 Ak QAR Be-L olaidka} 1000w 18,80 2 HZ(26.2%) tiv] 7HA

SR 200049 69 HATAY o2 A=) FEIAAAR &9
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2013—2018
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending August 11, 2018 (32nd week)
* 20189 % 324} FHAZAGARELA(H= 9270 Q=713 A, LAl 11,0009 &2 34, 102 5 28,59 dju] F7t

o SV BAEREETEY 4 £&2 0.8 R 5 0.8% iH] Y
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1T 3 5 7 9 M 13 15 17 19 21 23 2% 27 29 31 3B 3 37 I 4 43 45 47 49 51 53 week
== 2018 — 2017 —2016 —2015 ---2014

Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients

No. of outpatients / 1,000

=o= 2018 — 2017 — 2016 —2015 ---2014

Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending August 11, 2018 (32nd week)
o 2018YE A|32F AuiNday FEZAZ|THT HAA U 77| 59270 hof)ol|A A7) 7 A7tz 284, AFEEE 2,57,
Zetuldol ZHES 1,94, ¥4 1.34 WS Aug,

s AI323=AF AL R 7 4= 1 1470, Setulfor 4370, 71w 31, HatEdE 197

Unit: No. of cases/sentinels

Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current Cum. 5C ug;r Current Cum. 5C ug;r Current Cum. 5C ug;r Current Cum. 5C ug;r
week 2018 v week 2018 v week 2018 v week 2018 v
average’ average’ average’ average’
1.3 5.7 7.7 1.9 20.3 17.8 2.8 271 20.4 2.5 15.3 12.5

Cum: Cumulative counts from 1st week to current week in a year
1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

x £9]: (043)719-7118, 7132
> RG] 7] : SRR — BE/A] — ZHHZA — BEZARZANE|

20— o=

0|

1.3 £01A U AIZnjy} Ziei FERIY 7} 548 (32nd week)

x ==

@ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending August 11, 2018 (32nd week)
o 2018 A% A|3250f| ehdkAyo] 9AK 4~ 168)0] TSR o FA U ASE 383 AR 6,3121)0] WAy
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I

0- \
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2017-2018
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2.1 HEXZA| : QISFUX} W SS7|HI0[2{A ZHA| 348} (32nd week)

1. Influenza viruses, Republic of Korea, weeks ending August 11, 2018 (32nd week)
o 2018WE A|32%0] AR 527) ALY Hojolz 7| TolA] o=E 55744 1414 3 ¥4 14, (AHIND)pdm09 1)
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Figure 6. Number of specimens positive for influenza by subtype, 2016—2017 to 2017—2018 flu season

2. Respiratory viruses, Republic of Korea, weeks ending August 11, 2018 (32nd week)

° 2018

A Al32F T57] AA41)ol thE §-37F AT 31.9%2 £57] Hiol2 A7t HEHAE

@2 457 Fat 152709] 257] AAel thet 74 AAbETHE vehda §le)

w FHFAE FHEAI LR HETts
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2018 Weekly total Detection rate (%)
(week) No. of samples  Detection rate (%) HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
29 166 52.4 6.0 13.3 1.8 1.2 1.2 23.5 3.6 1.8
30 148 39.9 6.8 7.4 0.0 0.7 1.4 20.9 1.4 1.4
31 152 454 5.9 9.2 0.7 0.0 1.3 22.4 3.9 2.0
32 141 31.9 5.7 9.2 0.0 0.7 0.7 14.9 0.7 0.0
Cum.* 607 42.8 6.1 9.9 0.7 0.7 1.2 20.6 2.5 1.3
2017 Cum.” 11,915 56.6 3.7 6.3 4.6 10.9 4.4 19.4 2.0 5.3
— HAdV : human Adenovirus, HPIV : human Parainfluenza virus, HRSV : human Respiratory syncytial virus, IFV : Influenza virus,
HCoV : human Coronavirus, HRV : human Rhinovirus, HBoV : human Bocavirus, HMPV . human Metapneumovirus
# the rate of detected cases between July, 15, 2018, — August. 11, 2018, (Average No. of detected cases is 152 last 4 weeks)
V 2017 Cum, : the rate of detected cases between January 01, 2017, — December 30, 2017,
> RiAI5] 271 TpEIEE — o — 7 TR
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2.2 HENIZA| - SHMALEE ASIA 55 =71 2EA| S8 (31st week)
[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending August 4, 2018 (31st week)
e 2018W%= A31F AYA BREZAATH Al = BATFHATYE 9 7070 57 FAAEAEE it vlolgA AR Aee 44(9.1%), Al

HE e 477(22.4%) ©19+.

¢ Acute gastroenteritis—causing viruses

2018 28 67 0 (0.0) 6 (9.0) 3 (4.5) 3 (4.5) 12 (17.9)
29 73 2(2.7) 3(4.1) 1(1.4) 2(2.7) 8 (11.0)
30 69 3(4.3) 2 (2.9) 5(7.2) 2(2.9) 12 (17.4)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

10 19 0 0] 8 2 6 6 51

2018 28 191 (5.2) (9.9) ) ) ©) (4.2) (1.0) (3.1) @1) (267
29 184 7 20 0 0 0 4 1 3 2 38

(3.8) (10.9) 0 ) ©) (2.2) (0.5) (1.6) (1.1) (20.7)

7 17 0 1 0 7 4 5 5 46

s 2 2.9) (7.0) 0) (0.4) ) (2.9) (1.7) @.1) @.1) (19.0)

* Bacterial Pathogens ; Salmonella spp., E. coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp.,
Clostridium perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* Hospital participating in laboratory surveillance in 2018 (70 hospitals)

> KPS| 27| : ApalRE — oy — 27 TR
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2.3 HAHIZIA| : HIE|2HIO|2{A ABIA! =71 ZEA| 2} (31st week)

[ Enterovirus, Republic of Korea, weeks ending August 4, 2018 (31st week)
e 20189 A|31F AEA FEZA (0N Al- = BATAATY, A=t 5371 o) 23, dg2utold A HEE 50.0%((287 ¥4/56 AA),
20184 =3 ok 32.0%(4127 0W/l 289 AA Y.

- RS 6420189 3 857), 5 2 ERATEY 640184 3 2137), FF Su 5T 14018 +2 127), 718 157820189 A 10274,
(x ﬁﬂliﬂkomé A il ofdel EPE} 1AL AN HAF e A

¢ Aseptic meningitis
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Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2017 to 2018
¢ HFMD and Herpangina
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2017 to 2018
¢ HFMD with Complications
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2017 to 2018
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3.1 DH7HAIZAL / 22t2|of oi7HR 7| F=2F ZEA[E (31st week)

m Vector surveillance: Malaria vector mosquitoes, Republic of Korea, week ending
° 2018¥% A3 TekE]ol mi7imy] 7 HAAELEA Al =, F 2070 AHAA)
— AAE7] Bt 2U0AIR HE 54784 6] 3370A1(61.1%) A 9D A 1578 dfb] 670A(40.0%) S+

— @2t vl e 7] et AR BE 200A) el 147071(66.7%) 4 R AE S7HA ) 270740.0%) S7F

August 4, 2018 (31st week)
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wGe?( 14]15[16[17118119[20121 (22 23 (2425 262728293031 32(33 |34 (35|36 |37(38 |39 | 40|41 | 42|43 | 44
— = = 2013-2017 Total Mosquitoes(Averagel | 0 | 0| 1 [ 1 [ 1 [ 2[5 8 11| 11]10|11]16]24]30(33|36 54|47 |44 |41 |44|3912911915/ 84433
—a— 2013-2017MalariaVectorMosquitoesiveragel | 0 | 0 |0 |0 [0 fo]ololol1]|1]2]5 |8 |12[2[1|21|16]17]19]23]22/16]9]6]2]1]0]0]0
~ o - 2017 Total Mosquitoes ol1[ 111|348 |8]7]8|1B]14l14]19[16]17]15]15]1422]29]20[10]8]6]5]2]3|3]4
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Figure 10. Weekly incidences of malaria vector mosquitoes in 2018
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[ Vector surveillance: Japanese encephalitis vector mosquitoes, Republic of Korea, week ending August 4, 2018 (31st week)
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Figure 11. Weekly incidences of Japanese encephalitis vector mosquitoes in 2018
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