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ORI SRt ME S MI|S BE HI|FH HLE S&t falLz2}

MESTHEHI Y F7|0JAMIE], *H ST MLt
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2

2 de 3ul I 718 A A3 E A7 AR S AE 2 Vs BE F71524 A7(KoreaN cohort study
for Outcome in patients With chronic kidney disease, KNOW-CKD) °A] @& A= 5 o|-§5to] L2jvtet vdAE 259 Al
oY A, AR AP E, AEEES SR ES SAst A kit 201149 1€5E 20169 6E71A] 20-75419] A A AU w4l
Ay A U 97l BN SFSIAL, F 2,238 HolHE EAsIAT. 20224 3¥ 3197M4] FABESIAS o, AA dF
A= 2.62£0.07 ml/min/1.73 m’/ A9 && 2 AFA T 0] Zasolrh. FH W 713t F A 183%(1,0009149 F 11.72), A
A AR 2217(1,000919 B 15.28), F4 E= o]4] 6897(1,000949 7 53.18)0l A WA AA A 2 AEHES
AL FeAT TN 7HF Bk, WA W7 SHE S St AR S BAT A SRk Ukl H]
I A} AFFEZ 2.2581(95% A1E T3 1.95-2.60), AE8A AP BAEL 1.42¥0(95% A= +7F 1.00-2.02) S718FA AFg2] 4
T A BE H71o1A LuklTiE] fofstA fdgol STtstA. olFdt At AT AR SAE R & B
7t A EO vls) A BE A2 @AS] w1 APY 2 ASWARY WAE L MFENE W2 FEC R, FF SRR A

o] A A= TS U= d oM S 2 2910] HojoF & Aol

rlo

F AMO: WA AT E; AEud

yul

A 2 B e A¥ 8.7%4 F7FSHAL AATH1]. 53] T4
B 57100 0|28 o]4] ke FA o AdAaHS e T

A AAGCRE ey E 1A 22 w4 o Z|AEA gak= oid oF 18,0000 § o4 F718kal 9o,
lo] &= theket A%] 71 2 I3 ISR gAY FAEA A9 ogH[E-2 20039 2,9909 ollA 2015
B S7kehL ik vt 4 wHgA SRk el W 1% 4,4009 902 Z7lel= 5 27} B3 Ao 2 2

98 T 1782 °F 4607 Fofl 0|5 Ao FHHY, A W ES AASEAL Qloj[2] A Y BT oF S A
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S AT A
2,238%
L 4439
S| 23| 2249
Y Ep|oz A 1774
AL 0] ofSHErt
(#&:ILQEI% _EO?L¢|21§ Sexw 428
48 At 183
4d<327|12h<5d 2y Muzys 233
S5E<xA7|Zt<6d 50H | | zd My
6<FA7|Z<7A 2663 | | orMzoF 259
7 d<FA7|7t<8E 2419 | AQIA ZAt 1294
8iA<FA{ 7|7t 1,044H  7HAIE 504
v At 104
Event Al Apat o
Doubling of creatinine 612H 7|Ef 134
EN L 0]Al 689 Al 63H
A AL 221

Zo]4] S g e WAL BT AT & 564,7798L
200795¥ 20
2 At

159711 2425 doleg AT BA

2. ZAEEH 2
712 AREE Yol Y, §48, &5, AR IR

A%t HEF gy U 18

slElEd 2 d3e] =8, ABAA - 5= Ielstie

o, 873 9 AUPAE AT 83 AAolA e A2

i1

AL ddaads, IFoted, Zw/d, €89, 84 &
5 89, 3edAs, AZGAHE EYLHE, ALD=AEH
FH2HE, E=ATY FH2HE)7 ZAEH AT 53

471500 izt AARE flsl @73 FEoted S &
A=FEA " (isotope dilution mass spectrometry, IDMS)< At
&5to] 20139 R E = SYHANA, 2013 5¥oldol=

Ho] Q¥ Tof| Hyte FAAZ FFH o= SHSIAL. FHA

www.phwr.org Vol 16, No 10, 2023

Ao TH&-2 CKD-EPI (epidemiology collaboration) 341
o|g3sto] ALlottt. 4% HAPME 72 AHFA H &
R/ Foted Hlgg A SAson AW of
A7 A 52 oA AT HES ol&sioith BE
A 23E HUEE 89S 7ol A 557|8E A7 23]
718 9 AR 71T S AAIste] 7139 AEte;
AT Hlofefof thgt 7219 HFS2 HAISkSIT

A3 AFAT= 2A AFGHA AR, AEEEg A,
AT 2 itk A B AHE 1) 55 Al 714 417159

I8l 2] A 50% ©olst& Fa

shick. AlEATe] WAL FHAZAN, BENANES
ANBIEEEAL B BYEHD|), A40H Béol
2447 O A5 HEF, AU

5 w4 B oSlE Folu "ao) ueh JunaAs %
3 olo] gk AR A Fol B stk Aol
A, AETAo] o5t A B 7]ek gelo] ofat A 2
FEsdct, 2 7%

5}
ol 28t H=o &34 4

el i A

ofl
(ot
]I..?l‘,
H

& (linear mixed model)S ©]-&3}o] EA519c ¥
, Agd, A B7EE AREA o] A}
o7} A=Al A7st7] fistol 24t Byo] w5 A-EH(interac-
} A B
AR, g gl gt &34 7HE-to]of(Kaplan-

Aok E3 A, A, G
of F, WA 7S SHFORE Stof AR, AE8A A

A, 283 AT A A Y] (hazard ratio)E =
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2 v F Y H 2 (Cox proportional hazards model)S &3 3] £0] 8-9J51%] oI5tk
HEA 2 PEIAH JFE A= oY A F TAF Akl ] R34S 7o oE AFE 2 AE
O & {ORt AARJMAE RISt £4 Al HEY HE A A AP o] it ER1S YoM AFEFETHY 1
3% log-log (survival) plot®.Z HFHHE7HS &It L, ol o FE IS E 27] A7(2006-20159)¢} Bl B4
log-log (survival) ploto] WA}gt -9 A|7He] & FA 3] &4 Alggotitt. BEF S EO]A International Classification of
(time-dependent Cox) 23S o|-8-3lo] A|7HHS9k0] WS 2t Diseases 10th Revision (ICD-10) code®} AFGALEE 0] 85
B 1. Q7R Q17se 9 s §4
B AR 2401
£4 TR 2Rt - - p-value
AR A ShEMEs OSHAMES CHEAE
tol, Al 53.7412.2  49.8412.1 59.3%9.4  59.6£10.8  47.0+£10.6  <0.001”
Lro|(AF ), Al <0.001°
20-29 77 (3.4) 48 (5.9) 0 (0.0) 3(0.7) 20 (5.5)
30-39 248 (11.1) 110 (13.6) 18 (3.5) 25 (6.1) 79 (21.7)
40-49 449 (20.1) 223 (27.5) 58 (11.2) 46 (11.2)  110(30.2)
50-59 671 (30.0) 250 (30.9) 168 (32.4) 99 (24.2)  110(30.2)
60-69 578 (25.8) 146 (18.0) 191 (36.8) 158 (38.6)  45(12.4)
70-75 215 (9.6) 33 (4.1) 84 (16.2) 78 (19.1) 0 (0.0)
A 1,369 (61.2) 451 (55.7) 357 (68.8) 295(72.1) 184 (50.5)  <0.001?
AAHFA 5, kg/m’ 24.6%3.4 242433 252432 251435  235+3.0  <0.001”
E%, mmHg
571 €Y 127.8416.2 123.4+14.2 134.3+18.5 127.8+159 128.3+13.3  <0.001”
oj7] 77.0+11.1  75.6+10.1  75.7+11.7 7774115 81.0+10.4  <0.001”
Wt 50.8+12.2  47.8+10.6 58.5+13.4 50.1£11.3  47349.8  <0.001”
@A A otEld, mg/dl 1.8+1.1 1.6+1.0 2.4+1.3 2.0%1.2 13409  <0.001”
FAANFA L, ml/min/1.73 m*  53.1£30.7 60.1431.4  36.6£21.9 4234217 729+329  <0.001”
TH3AIH W7 <0.001°
17] 265 (11.8) 131 (16.2) 13 (2.5) 11 (2.7) 94 (25.8)
27] 419 (18.7) 180(22.2) 44 (8.5) 48 (11.7) 118 (32.4)
3a7] 403 (18.0) 163 (20.1) 72 (13.9) 95 (23.2) 52 (14.3)
3b7] 484 (21.6) 158 (195  131(25.2) 112 (27.4) 45 (12.4)
47 522(23.3) 138 (17.0)  198(38.2) 118 (28.9) 42 (11.5)
57] 145 (6.5) 40 (4.9) 61 (11.8) 25 (6.1) 13 (3.6)
Suk Ag
SRR Rk 118 (5.3) 14 (1.7) 60 (11.6) 32(7.8) 2(0.5) <0.001?
T2EEAS 78 (3.5) 13 (1.6) 32 (6.2) 20 (4.9) 1(0.3) <0.001°
Lok ko 135 (6.0) 19 (2.3) 51 (9.8) 38 (9.3) 21(5.8) <0.001¢
ity 755(33.7) 70 (8.6) 519 (100.0) 72 (17.6) 12 (3.3) <0.001°
A=y 2,150 (96.1) 785(96.9) 513(98.8) 407(99.5) 314 (86.3)  <0.001”
LY AR 34 (1.5) 7(0.9) 12 (2.3) 10 (2.4) 2(0.5) 0.025
Ho 56 (2.5) 18 (2.2) 16 (3.1) 18 (4.4) 2(0.5) 0.006°
| PEL FF+EFUA B SR (%) E AAFYS. 254 AL FE 715 Yp-value= Kruskal-Wallis test; “p-valuet= 5 test; “p-value:=
Fisher’s exact testO] 2J3f A|AFE ZF.
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o™, KNOW-CKD A=} H3atoto] dukel - vl
QI & A4St KNOW-CKD 3 E9]

o= 3ol
JeEL 2 v PHURFE Agstglon], e Ba)

SE 27] A=(2006-20159)E Hln o &2 HAste] £4
< APsHRleh. REFAZE A 7oA ICD-10 code R AFY
RS Z&oto] Huzo] AP T ARE AHsHAL
KNOW-CKD #Z&9} ¥t & 248 APstict. w4 99
= A4S A0 99 2ES A
o7 Azol whek HA A

7} ol B A A=A FRlstt.

(o]
_%Il‘
)
v
o,
o
ox
e
tlo
o

EX
e
o,
rlo
n
S8
9
H-
N
ro
:>D,
r.&
[ [l‘

509t 60th7F 7+
worar, HAgol 61.2%%Utt. vHa4AIE el Al Ao g AL
FAAIGC] 36.2%% 7MY B A15(23.1%), 1L
U ATH18.3%), THd415(16.3%), 71EHG6.1%)=02 &
=Gl om, ARtA T T THIAIE 171(=90 ml/
min/1.73 m)¥E 11.8%, 271(60-89 ml/min/1.73 m’)E
3b71(30-
44 ml/min/1.73 m?)E 21.6%, 471(15-29 ml/min/1.73
m)E 23.3%, 571(<15 ml/min/1.73 mY)= 6.5%S A5
Ack. Freo] FEHE A= AA Y 33.7%, 1LEdo] FrE
H A= 96.1%H 3, B ADFAFE 24.613.4 kg/m’
aom, 68.0%° sigdhe TR HAF S Hjut FE G
oI 1).

okal, Tty

18.7%, 3a71(45-59 ml/min/1.73 m?)%: 18.0%,

www.phwr.org Vol 16, No 10, 2023

20229 349 3197H4] 33 A 71808 T i 33
E=F Aol 1837(1,000919 B 11.7), AEHA Arzol
2219(1,0009048 F 15.2), T4 =
Y o 53.1)0ll A Ay Tt

o]4lo] 6897(1,000

N
Sk

bl
rd
2k
ro
>
N
or
10
re
l?ﬂ

|E
>

= 6899
(30.8%)¥, 1 TAYEL 1,000909 F 53.18, 71A A
Q= 632#(28.2%)E 1,000
A 7 47489t A A= Bt 2.62£0.07 ml/
min/1.73 m?/ 99| £E& AREA TR0 ZHAstglon, of
% ubgA ol ol AshER By g AlZ7o] 320+

7I'59] Aut ofstz At

0.15 ml/min/1.73 m*/d, AFFAAIET0] 2.33+0.1 ml/
min/1.73 m*/¥, thd4lFo] 3.7740.15 ml/min/1.73

m’/Q9] $E2 7rastoict. A B BAA 9] WA of
SiA= 20-40tH9] &> AP Gy, 1L
W7t 2S4S HOT AU Yebda, Ao e
Aol VLA okt

A

9o, AFFES 1,000901E & 11.789c} 9l Agd
AP ES ERlehlE We FE4AlSTolA 1,000
F 26.949, thdAlStollA 1,00091d F 8.3¢, rdt4IE
oAl 1,000 & 9.9, AREA Aol Al 1,00021E
g 5.2 02 TSI, o] FAHOE F3t Zpo]
Hth(p<0.001) (¥ 2). THIAIAY B7]o] o2 A
RES IAHAS de HEA-Y 1710014 1,000904
1.53], 271914 1,000919 2 6.1, 3a71°14] 1,0009149 2
9.14, 3b71°lA4 1,000919 F 10.68, 471914 1,000%14
o 25.62, 571914 1,00091¢ & 2982 AR 17
7t Z7Fgoll et AR o0& S7tEE Ao wEE AT

il

—
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O M 3 20-30 [ 30-40 [EH 40-50 M 50-60 W 60-70 HH =704
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Long—-Term Prognosis of Chronic Kidney Disease Patients in the
Republic of Korea: From the KNOW-CKD Study

Eunjeong Kang'"?, Kook-Hwan Oh**

Transplantation Center, Seoul National University Hospital, Seoul, Korea, 2Department of Internal Medicine, Seoul National University
Hospital, Seoul, Korea

ABSTRACT

The aim of this study was to investigate the incidences of renal events, all-cause deaths, and cardiovascular events from
Korean chronic kidney disease (CKD) patients. This study was conducted using the data obtained from the KoreaN cohort
study for Outcome in patients With CKD (KNOW-CKD)," a long-term prospective cohort study of CKD in the Republic of
Korea (ROK). From January 2011 to June 2016, adult non-dialyzed CKD patients aged 20~75 were enrolled at nine hospitals
in the ROK. During follow-up until March 31, 2022, the glomerular filtration rate declined at a rate of 2.62+0.07 ml/
min/1.73 m2/year on the average. During the follow-up, 183 deaths (11.7 per 1,000 person-years), 221 cardiovascular events
(15.2 per 1,000 person-years), and 689 dialysis or transplantation events (53.1 per 1,000 person-years) occurred. All-cause
mortality and incidence of cardiovascular disease (CVD) were the highest in the diabetic nephropathy group, and tended to
increase at higher CKD stages. Compared to the general population, CKD patients exhibited higher risk of adverse outcomes;
the hazard ratio (HR) for all-cause mortality was 2.25 (95% confidence interval [CI] 1.95-2.60), and the HR for cardiovascular
events was 1.42 (95% CI 1.00-2.02). All-cause mortality risk In CKD patients in all CKD stages significantly increased
compared to that in the general population. In a meta-analysis and international comparison study, Korean CKD patients
exhibited relatively higher risk of renal events, while they demonstrated relatively lower all-cause mortality and CVD risk.

These results provide an important implication in establishing national policies and treatment plan for Korean CKD patients.

Key words: Chronic kidney disease; Mortality; Cardiovascular disease

*Corresponding author: Kook—-Hwan Oh, Tel: +82-2-2072-0776, E-mail: khoh@snu.ac.kr

Introduction of patients with CKD. The number of patients with CKD in
the Republic of Korea (ROK) has been approximately 4.6 mil-

The incidence of various conditions that cause chronic lion, which approximates to one in nine adults, and the mean
kidney disease (CKD) such as diabetes mellitus (DM) and number of patients receiving care has increased by 8.7% each
hypertension (HT), in addition to rapid aging, has increased year [1]. Notably, the number of patients with end-stage re-

worldwide, resulting in a subsequent increase in the number nal disease who receive renal replacement therapy involving
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Key messages
(D What is known previously?

Chronic kidney disease (CKD) is rapidly increasing,
however, epidemiological studies on the long-term prog-
nosis of CKD in Republic of Korea are lacking.

(@ What new information is presented?

Compared to Western CKD cohorts, risk of renal events
was significantly higher, while risks of mortality and car-
diovascular events were lower. Compared to the general
Korean population, the mortality rate increased by 2.25
times and the cardiovascular events increased by 1.42
times. All-cause death was significantly higher com-
pared to the general population across all stages of CKD
patients.

® What are implications?

This study will help to increase our understanding of
the long-term prognosis of Korean CKD patients and to
help establish government policies for managing CKD.

transplantation or dialysis for Stage 5 CKD has increased by
218,000 each year, and the medical cost of patients on blood
dialysis increased from 0.299 trillion KRW in 2003 to 1.44
trillion KRW in 2015, accounting for a large proportion of the
national insurance budget [2]. Therefore, multi-dimensional
efforts toward reducing the incidence and improving prognosis
for patients with CKD are needed. The cardiovascular mortali-
ty rate in patients with CKD is known to increase in proportion
to CKD progression, in accordance with dialysis for reduced
renal function, and even after adjusting for various cardiovas-
cular risk factors such as age, sex, economic status, education,
underlying cardiovascular disease, DM, and hyperlipidemia
[3,4]. Hence, continuous attention and management are neces-
sary. However, due to a lack of long-term CKD cohorts in the

ROK, data concerning the prognosis of Korean patients with

www.phwr.org Vol 16, No 10, 2023

CKD have been insufficient.

To address this issue, the Korea Disease Control and
Prevention Agency conducted follow-up monitoring of 3,776
adult and pediatric patients through the KoreaN cohort study
for Outcome in patients With CKD (KNOW-CKD) over 6
years from 2011 to 2016. Notably, the KNOW-CKD included
a cohort of adult patients with CKD Stages 1-5, who were not
receiving dialysis. This study aimed to investigate the clinical
progression of CKD, such as changes in renal function, mortal-
ity, and the incidence of complications, and to identify risk fac-
tors for CKD progression and complications.

KNOW-CKD cohort data were used in this study to identi-
ty the overall prognosis of Korean patients with CKD in terms
of mortality, kidney-related clinical outcomes, and cardiovas-

cular events as well as associated factors.

Methods

1. Study Subjects

The KNOW-CKD cohort comprised patients enrolled in
nine hospitals throughout the ROK (Seoul National University
Hospital, Seoul National University Bundang Hospital,
Severance Hospital, Kangbuk Samsung Hospital, Seoul St.
Mary’s Hospital, Gil Medical Center, Nowon Eulji Medical
Center, Chonnam National University Hospital, and Busan
Paik Hospital) from January 2011 to June 2016. Inclusion cri-
teria comprised adult patients with CKD aged 20-75 years,
with the following frequency per stage: Stage 1, 2 (20-25%),
Stage 3 (40-50%), Stage 4 (15-20%), and Stage 5 (5-10%)
pre-dialysis. Exclusion criteria comprised patients unwilling
to participate in the study, patients with a history of dialysis

or transplantation, patients previously diagnosed with heart
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failure (New York Heart Association functional classifica-
tion III or IV), patients with a history of cirrhosis or cancer,
and pregnant patients. The enrolled patients were categorized
based on the etiology of CKD as follows: glomerulonephritis
(GN), DM-related nephropathy (DN), hypertensive nephropa-
thy (HTN), polycystic kidney disease (PKD), and others, with
follow-up monitoring data of 2,238 patients (until March 31,
2022) analyzed (Figure 1) [5].

To compare between patients with CKD and the general
Korean population, secondary reference cohort data (2006-
2015, n=1 million individuals) from the National Health
Insurance Service (NHIS) database were analyzed. From the
reference cohort, data concerning adults aged 20-79 years
were extracted, excluding the following patients: those previ-
ously diagnosed with cardiovascular disease, those with a his-
tory of dialysis, those who were pregnant, and those with a

history of cancer, cirrhosis, or organ transplantation. Finally,

Participants to follow-up

n=2,238

Drop-out n=443

Withdrawal of consent | n=224
|5 Transferred to another

hospital n=177
Dropout by researcher’s =42
judgement n=

v v

Follow-up Death n=183

4 yr<F/U duration<5 yr n=2 Cardiovascular disease = n=23

5 yr<F/U duration<6 yr n=59 Infection n=41

6 yr<F/U duration<7 yr n=266 Malignancy n=25

7 yr<F/U duration<8 yr n=241 Sudden cardiac death n=12
8 yr<F/U duration n=1,044 Liver disease n=5
v Accident n=1

Doubling of creatinine n=612 | Etc. n=13

Unknown cause n=63

Dialysis or transplantation = n=689
Cardiovascular event n=221

Figure 1. Summary of follow-up and primary outcome events

282

follow-up monitoring data concerning 564,779 patients (from

2007 to 2015) were included in the analysis.

2. Variables and Instruments

In terms of demographic characteristics, the following vari-
ables were analyzed: age, sex, smoking history, alcohol con-
sumption, medical history (cardiovascular disease, stroke, DM,
and HT), medication history, blood pressure, weight, height,
waist and hip circumference, and socioeconomic status. In ad-
dition, serological and urine tests were performed. The sero-
logical test comprised a complete blood count and blood urea
nitrogen, creatinine, calcium-phosphorous, albumin, uric acid,
fasting blood glucose, glycated hemoglobin, and lipid (total
cholesterol, and low- and high-density lipoprotein cholesterol)
tests. To test renal function, in particular, a retrospective analy-
sis of serum creatinine was performed using isotope dilution
mass spectrometry using central laboratory data from 2013
onward and samples stored at a biobank up to May 2013. The
estimated glomerular filtration rate (e€GFR) was calculated us-
ing the CKD-Epidemiology Collaboration equation. The urine
test comprised a basic urine test and a urine albumin-to-creat-
inine ratio measurement. The analyzed samples were collected
at random or from the second urination in the morning. To
ensure the validity of all test results, monitoring agents periodi-
cally (twice a year) and frequently visited the participating cen-
ters to perform random tests of the procedures and raw data.

The primary outcomes were broadly defined as renal
events, cardiovascular events, and death. The following re-
nal events were analyzed: (i) reduced renal function to a level
<50% compared with baseline renal function at enrollment,
(ii) dialysis or renal transplantation, and (iii) a combined event.

The following cardiovascular events were analyzed: (i) acute
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myocardial infarction, (ii) coronary revascularization (percu-
taneous coronary intervention or coronary artery bypass), (ii)
stroke with persistent neurological deficits for >24 hours, and
(iv) congestive heart failure requiring hospitalization. When
necessary, cardiovascular events and related deaths were con-
currently analyzed. Deaths related to cardiovascular events, to
other causes, and those related to an unknown cause were de-
termined. A determination on analysis of primary outcomes
made by the relevant committees was finally evaluated by the

researcher at each center.

3. Data Analysis

A linear mixed model was used to analyze the periodically
measured annual eGFR for simultaneous follow-up monitor-
ing of enrolled patients and examination of altered renal func-
tion. To determine eGFR variation according to causal disease,
age, and CKD stage, an interaction term was incorporated in
each model to assess significance. A Kaplan-Meier estimation
was used to obtain survival curves in relation to death, renal
events, and cardiovascular events. In addition, with age, sex,
DM, and CKD stage as covariates, a regression analysis was
performed to obtain hazard ratios (HRs) for death, cardiovas-
cular events, and renal events using a Cox proportional haz-
ards model to identify the significant risk factors among vari-
ous influencing factors identified in the survival curves. For
categorical variables, a log-log (survival) plot was used to assess
the proportional hazard assumption and, in the case of inter-
section on the plot, a time-dependent Cox model was used to
assess the significance of the interaction with the time variable.

To estimate the risks of death and cardiovascular events
according to CKD stage, compared with the general popula-

tion, NHIS secondary reference cohort data (2006-2015,

www.phwr.org Vol 16, No 10, 2023

n=1 million individuals) were used in the comparative analy-
sis. From the reference cohort data, the final set of data suit-
able for comparison was selected based on relevant ICD-10
codes and mortality data. The extracted data were combined
with KNOW-CKD data in the analysis. For the estimated HRs,
variation was checked across all patients or according to stage
before and after adjusting for age and sex, using a Cox propor-

tional hazards model.

Results

1. Demographic and Clinical Characteristics of

Patients

The mean age of the 2,238 patients enrolled in the KNOW-
CKD cohort was 53.7+12.2 years, and the highest number of
patients was found in the 50-59 and 60-69 year age groups,
with males comprising 61.2% of the patients. The most fre-
quent etiology of CKD was GN (36.2%), followed by DN
(23.1%), HTN (18.3%), PKD (16.3%), and others (6.1%). The
proportion of patients in each CKD stage according to eGFR
was as follows: Stage 1, 11.8% (290 ml/min/1.73 m?); Stage
2, 18.7% (60-89 ml/min/1.73 m®); Stage 3a, 18.0% (45-59
ml/min/1.73 m®); Stage 3b, 21.6% (30-44 ml/min/1.73 m®);
Stage 4, 23.3% (15-29 ml/min/1.73 m®); and Stage 5, 6.5%
(<15 ml/min/1.73 m®). The percentage of patients with co-
morbid DM was 33.7% and the percentage of patients with
comorbid HT was 96.1%. The mean body mass index was
24.6+3.4 kg/m” and 68.0% of patients were either overweight
or obese (Table 1).

Based on follow-up monitoring data up to March 31,
2022, there were 183 deaths (11.7 per 1,000 persons/year),

221 cardiovascular events (15.2 per 1,000 persons/year), and
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Table 1. Baseline demographic and clinical characteristics of KNOW-CKD participants according to specific cause of CKD
o Total Causes of CKD
Characteristic B p-value
(n=2,238)  GN (n=810) DN (n=519) HTN (n=409) PKD (n=364)
Age, yr 53.7+12.2  49.8412.1 59.3+9.4  59.6+10.8 47.0£10.6 <0.001"
Age (category), yr <0.001?
20-29 77 (3.4) 48 (5.9) 0(0.0) 3(0.7) 20 (5.5)
30-39 248 (11.1) 110 (13.6)  18(3.5) 25(6.1) 79 (21.7)
40-49 449 (20.1) 223 (275  58(11.2) 46 (11.2) 110 (30.2)
50-59 671 (30.0) 250(30.9) 168 (32.4) 99 (24.2) 110 (30.2)
60-69 578(25.8) 146 (18.0) 191 (36.8) 158 (38.6) 45 (12.4)
70-75 215 (9.6) 33 (4.1) 84 (16.2) 78 (19.1) 0(0.0)
Male 1369 (61.2)  451(55.7) 357 (68.8)  295(72.1)  184(50.5) <0.0017
BMI, kg/m’ 24.643.4 242433 25.243.2 25.1+£3.5 23.543.0  <0.001"
BP variables, mmHg
Systolic BP 127.8416.2 123.4+14.2 13434185 127.8+159 128.3+13.3 <0.001”
Diastolic BP 77.0£11.1  75.6x£10.1  75.7£11.7 77.7+11.5  81.0+10.4 <0.001”
Pulse pressure 50.8+12.2  47.8+10.6 585+13.4 50.1+11.3  47.349.8  <0.001"
Creatinine, mg/dl 1.8%1.1 1.6£1.0 2.4+13 2.0%1.2 13409  <0.001"
CKD-EPI creatinine eGFR, ml/min/1.73 m’ 53.1430.7 60.1+31.4 36.6%£21.9 4234217 7294329 <0.001”
CKD stage <0.001?
Stage 1 265 (11.8) 131 (16.2) 13 (2.5) 11 (2.7) 94 (25.8)
Stage 2 419 (18.7) 180 (22.2) 44 (8.5) 48 (11.7) 118 (32.4)
Stage 3a 403 (18.0) 163 (20.1) 72 (13.9) 95(23.2) 52 (14.3)
Stage 3b 484 (21.6)  158(19.5) 131 (25.2) 112 (27.4) 45 (12.4)
Stage 4 522(23.3)  138(17.0) 198(38.2) 118 (28.9) 42 (11.5)
Stage 5 145 (6.5) 40 (4.9) 61 (11.8) 25 (6.1) 13 (3.0)
Comorbid disease”
Coronary artery disease 118 (5.3) 14 (1.7) 60 (11.6) 32(7.8) 2(05  <0.001?
Peripheral vascular disease 78 (3.5) 13(1.6)  32(6.2) 20 (4.9) 1(0.3)  <0.0017
Cerebrovascular disease 135 (6.0) 19(2.3) 51 (9.8) 38(9.3) 21(5.8)  <0.001?
Diabetes 755(33.7)  708.6) 519(100.00 72(17.6)  12(3.3)  <0.001
HT 2,150 (96.1)  785(96.9) 513(98.8)  407(99.5 314 (86.3) <0.0017
Congestive heart failure 34 (1.5) 7 (0.9) 12 (2.3) 10 (2.4) 2(0.5) 0.025¢
Arrhythmia 56 (2.5) 1822  16(3.1) 18 (4.4) 2(0.5) 0.006?
Values are presented as mean+standard deviation or number (%). KNOW-CKD=KoreaN cohort study for Outcomes in patients With chronic
kidney disease; GN=glomerulonephritis; DN=diabetic nephropathy; HTN=hypertensive nephropathy; PKD=polycystic kidney; BMI=body
mass index; BP=blood pressure; EPI=epidemiology collaboration; eGFR=estimated glomerular filtration rate. “Multiple possible; “p-value
evaluated by Kruskal-Wallis test; “p-value evaluated by »’ test; “p-value evaluated by Fisher's exact test.

689 dialysis or transplantation events (53.1 per 1,000 persons/ 2. Changes in Renal Function and Renal Events
year). The number of patients on dialysis or who had transplan-
tations during the follow-up period was 689 (30.8%) and

the number of patients with reduced renal function to <50%
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was 032 (28.2%). The number of cases per 1,000 persons/
year was 53.1 and 47.4, respectively. The eGFR decreased at
a rate of 2.62+0.07 ml/min/1.73 m®/year on average across
all patient categories. According to the etiology of CKD, the
rate of reduction was 3.20+0.15 ml/min/1.73 mz/year in the
DN group; 2.33+0.1 ml/min/1.73 m*/year in the GN group;
and 3.77+0.15 ml/min/1.73 m*/year in the PKD group.
Concerning the incidence of kidney-related combined cases,
younger age (20-49 years), DM, and higher CKD stage were
significant risk factors, whereas sex did not induce significant

differences.

3. Factors Associated with Survival and Mortality

The number of deaths across all patients who were followed
up was 183 (9.2%); the mortality rate was 11.7 per 1,000 per-
sons/year. Mortality according to the etiology of CKD was 26.9
per 1,000 persons/year in the DN group; 8.3 per 1,000 per-
sons/year in the PKD group; 9.9 per 1,000 persons/year in the
HTN group; and 5.2 per 1,000 persons/year in the GN group,

with significant between-group differences (p<.001, Figure 2).

Mortality according to CKD stage was as follows: 1.5 per 1,000

persons/year at Stage 1; 6.1 per 1,000 persons/year at Stage

Table 2. Risk factors for all-cause death
Characteristic Haza(rj(lrr]actéoirg?gr‘?asonfl— p-value
Age distribution
>20 to <40 Reference
>40 to <50 3.50 (1.03-11.93) 0.046
=50 to <60 3.49 (1.06-11.50) 0.040
=60 to <70 7.99 (2.48-25.76) 0.001
=70 to 75 16.96 (5.18-55.50) <0.001
Sex
Male 1.90 (1.35-2.66) <0.001
Female Reference
Diabetes
No Reference
Yes 1.71 (1.26-2.32) <0.001
CKD stage
Stage 1 Reference
Stage 2 2.51 (0.85-7.42) 0.097
Stage 3a 2.54 (0.86-7.44) 0.090
Stage 3b 2.65(0.92-7.59) 0.070
Stage 4 6.44 (2.31-18.01) <0.001
Stage 5 8.28 (2.82-24.35) <0.001
CKD=chronic kidney disease.
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Figure 2. Death incidence by age according to cause of chronic kidney disease and stages
GN=glomerulonephritis; DN=diabetic nephropathy; HTN=hypertensive nephropathy; PKD=polycystic kidney disease.
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2; 9.1 per 1,000 persons/year at Stage 3a; 10.6 per 1,000 per-
sons/year at Stage 3b; 25.6 per 1,000 persons/year at Stage 4;
and 29 per 1,000 persons/year at Stage 5, with a trend toward
a gradual increase with stage progression (p<.001, Figure 2).
An analysis of all patients followed up indicated that the signif-
icant risk factors were age >60 years, being male, CKD Stages 4

and 5, and DM (Table 2).

4. Incidence of Cardiovascular Events

The incidence of fatal or non-fatal cardiovascular events
was 221 (9.9%) cases, at 14.9 per 1,000 persons/year.
Ischemic heart disease was the most frequent type of cardiovas-
cular event (G cases per 1,000 persons/year), followed by oth-
ers (3.7 cases per 1,000 persons a year), stroke (2.5 cases per
1,000 persons/year), cerebral hemorrhage (0.9 cases per 1,000
persons/year), and congestive heart failure (0.5 cases per 1,000
persons/year). The incidence of cardiovascular events accord-

ing to the etiology of CKD was 28.9 cases per 1,000 persons/

year in the DN group; 18.0 cases per 1,000 persons/year in
the HTN group; 9.4 cases per 1,000 persons/year in the PKD
group; and 0.6 cases per 1,000 persons/year in the GN group,
with significant between-group differences (p<.001). The in-
cidence according to CKD stage was 5.8 cases per 1,000 per-
sons/year at Stage 1, 16 cases per 1,000 persons/year at Stage
2, 14 cases per 1,000 persons/year at Stage 3a, 18.5 cases per
1,000 persons/year at Stage 3b, 20.5 cases per 1,000 persons/
year at Stage 4, and 10.1 cases per 1,000 persons/year at Stage
5, with a gradually increasing trend (p<.001). These findings
indicated that significant risk factors for cardiovascular events
in Korean patients with CKD were older age, being male, and

DM.

5. Comparison with the General Population
Mortality rates and the incidence of cardiovascular events
were compared between the KNOW-CKD cohort and the

general Korean population cohort (NIHS reference cohort).

Table 3. Risk of all-cause death and cardiovascular outcome according to chronic kidney disease stages compared to the

general Korean population

Chronic kidney disease stage

Hazard ratios (95% confidence interval)

Adjusted for age,
sex

Crude

All-cause death
All participants
Stage 1, 2
Stage 3a, 3b
Stage 4, 5

Cardiovascular outcome (non-fatal cardiovascular event and cardiovascular death)

All participants
Stage 1, 2
Stage 3a, 3b
Stage 4, 5

5.02 (4.34-5.79)
2.25 (1.58-3.21)
4.06 (3.14-5.25)
10.71 (8.78-13.06)

2.25 (1.95-2.60)
1.72 (1.21-2.45)
1.48 (1.14-1.91)
3.86 (3.16-4.71)

3.11 (2.19-4.42)
1.20 (0.48-3.03)
2.70 (1.47-4.95)
7.08 (4.43-11.32)

1.42 (1.00-2.02)
1.05 (0.42-2.63)
0.99 (0.54-1.81)
2.44 (1.52-3.90)

Conducted comparative analysis with data from the 1 million sample cohort of the National Health Insurance Service (2006-2015). Adults
between the ages of 20 and 79 are enrolled, excluding 1) patients diagnosed with cardiovascular disease, 2) patients who have received

dialysis, and 3) patients who have diagnosed with pregnancy, cancer, liver cirrhosis, or organ transplantation.
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For all-cause mortality, the HR increased by 2.25 (95% con-
fidence interval [CI] 1.95-2.60) times in patients with CKD
compared with the general population, even after adjusting
for age and sex. The HR also significantly increased as CKD
stage progressed (Table 3). Likewise, the HR for non-fatal and
fatal cardiovascular events in combination increased by 1.42
(95% CI 1.00-2.02) times compared with the general popula-
tion, showing a notably high increasing trend of 2.44 (95% CI
1.52-3.90) times in patients with Stages 4 and 5 CKD (Table
3).

Discussion

The KNOW-CKD cohort, comprising the largest cohort
of patients with CKD in the ROK and including data from the
past 10 years with continuous follow-up monitoring, was es-
tablished to examine the natural clinical progression of CKD
and to identify the risk factors of complications in Korean pa-
tients with CKD. Unlike most major conventional CKD co-
horts where enrolled patients are divided into DN and non-
DN groups [5-7], the etiology of CKD in this study was catego-
rized into five groups, namely, GN, DN, HTN, PKD, and oth-
ers. As such, the prognosis according to the etiology of CKD
could be compared, which is a major strength of this study
[5]. While GN and PKD were more frequent among relatively
younger patients aged 20-49 years and in patients with lower
CKD stages, DN and HTN were common among patients aged
50-59 years or above and patients with higher CKD stages.
This may have been because GN and PKD are often detected
in younger adults with subsequent continuous management
at nephrology departments, whereas DN and HTN, being sec-

ondary to a chronic disease, are more likely to be detected in

www.phwr.org Vol 16, No 10, 2023

older adults who may then be referred to a nephrology depart-
ment later on, based on their disease progression.

The KNOW-CKD cohort had an even distribution of CKD
stages (11.8% CKD Stage 1, 18.7% Stage 2, 18% Stage 3a,
21.6% Stage 3b, 23.3% Stage 4, and 6.5% Stage 5). This distri-
bution contrasts with that in the United States Chronic Renal
Insufficiency Cohort (CRIC), which included only approxi-
mately 10% of patients with CKD Stages 1, 2 patients [8], as
well as with the CKD Japan Cohort (CKD-JAC) [6] and the
Canadian Study of Prediction of Death, Dialysis, and Interim
Cardiovascular Events [7], where patients with Stages 1, 2
CKD were excluded.

The follow-up monitoring data up to March 31, 2022 for
the KNOW-CKD cohort indicated that deaths comprised 183

cases (11.7 per 1,000 persons/year), cardiovascular events

140 1 3 KNOW-CKD total
[ KNOW-CKD stage G1, 2
120 1 I KNOW-CKD stage G3a-5

Il CRIC (eGFR 20-70 ml/min/1.73 m
100 -
80
60 -
40
. J].‘ [J
0-

Death Comp05|te eGFR ESRD Composite

Events per 1,000 patients years

cardiovascular halving of eGFR
event halving or
ESRD

Major clinical outcome

Figure 3. Incidences of major outcomes of KoreaN cohort
study for Outcomes in patients With chronic kidney disease
(KNOW-CKD) and comparison with the Chronic Renal
Insufficiency Cohort (CRIC)

CRIC comprises CKD patients with estimated glomerular filtration
rate (eGFR) between 20 to 70 ml/min/1.73 m®. Thus, it is more
pertinent to compare CRIC and KNOW-CKD at stages G3a-5,
rather than total KNOW-CKD participants. ESRD=end-stage renal

disease.
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comprised 221 cases (15.2 per 1,000 persons/year), and di-
alysis or transplantation comprised 689 cases (53.1 per 1,000
persons/year). The incidence of death was substantially lower
compared with the CRIC cohort of patients with CKD, where-
as the incidence of renal events was markedly higher compared
with the CRIC cohort. To evaluate whether such variation was
due to the KNOW-CKD cohort including patients with mild
CKD at Stages 1, 2, an analysis was performed on the data of
patients at Stages 3a-5, with the exclusion of those at Stages 1,
2; however, the results did not significantly deviate from the
previous analysis (Figure 3) [8]. As CKD-related mortality and
the incidence of cardiovascular events in the Korean cohort
were similar to those in the CKD-JAC cohort in Japan [9], fur-
ther studies should be conducted to assess whether this varia-
tion may be due to ethnic or genetic differences or to social or
cultural differences. Nevertheless, the results clearly showed
that, in terms of the clinical progression of CKD in Korean
patients, the mortality and incidence of cardiovascular events
were lower but the rate of reduction in renal function was high-
er compared to patients with CKD reported elsewhere. These
findings should be reflected in developing policies and treat-
ment plans related to CKD in the ROK.

Compared with the general population, patients with CKD
had a 2.3-fold and 1.4-fold significantly higher risk of death
and cardiovascular events, respectively. According to CKD
stage, the risk of death increased significantly across all stages
compared with that of the general population, and the risk of
cardiovascular events increased 2.4-fold only across Stages 4,
5. This indicated that, for the Korean CKD cohort compared
with the general population, CKD is a significant risk factor
for death and cardiovascular events despite the lower mortality

and incidence of cardiovascular events compared with other

288

reported cohorts. Furthermore, the risk tended to increase sig-
nificantly, even in those with CKD Stages 1, 2 who had rela-
tively preserved renal function, and continued to increase as
the stage progressed, which highlights the importance of CKD
management.

CKD increases the risks of mortality and the incidence of
cardiocerebrovascular disease, with a consequent rapid rise in
the socioeconomic burden generally and in relation to patients
and their families, and absorbing a considerable proportion of
the national insurance budget. While CKD can be prevented,
its management has been inadequate due to the lack of notable
symptoms prior to the end-stage and limited policy interven-
tion at a national level, based on low public interest compared
with DM and HT. Notably, there is a need for comprehensive
and targeted management in relation to primary prevention to
manage high-risk patients with CKD, and secondary preven-
tion of complications via early diagnosis and treatment, as well
as tertiary prevention to manage the patients requiring renal
replacement therapy. Thus, the characteristics of Korean pa-
tients with CKD, as identified in this study using KNOW-CKD
cohort data, are likely to provide insights for the development

of future CKD-related policies in the ROK.
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Analysis Report on COVID-19 Case Reporting Form Data
(Fourth Quarter of 2022)
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ABSTRACT

The Korea Disease Control and Prevention Agency has been conducting a complete investigation of coronavirus disease 2019
(COVID-19) confirmed patients and their contacts. In January 2022, the number of confirmed cases increased rapidly due to
the development of dominant Omicron variants, which demanded a new quarantine response strategy. On February 7, 2022,
a self-report COVID-19 case reporting form was introduced, allowing confirmed patients to enter their basic epidemiological
information in the questionnaire. In the fourth quarter of 2022, the registration status of the COVID-19 case reporting
form was 98.9%. The registration rate using the self-report COVID-19 case reporting form continued to rise monthly. In the
status of each major item, no differences were found in terms of presence of symptoms, underlying diseases, time taken for
the diagnosis of confirmed diseases, and the ratio of members of facilities vulnerable to infection. With respect to the status
of cohabitants, no significant change in the number of cohabitants per index patient was observed; however, the secondary
incidence rate tended to decrease by a small degree every month. There may be limitations in generalizing the monitoring
results because input values are not verified for COVID-19 case reporting form data. Therefore, it is necessary to verify the
accuracy of the data registered in COVID-19 case reporting form by comparing each item with other objectified data sources.
It will be used as evidence for policy preparation through additional analysis of each item of the COVID-19 case reporting

form.

Key words: COVID-19; Case reporting form; Self-report case reporting form

*Corresponding author: Donghyok Kwon, Tel: +82-43-719-7950, E-mail: vethyok@korea.kr

Introduction COVID-19 cases and contacts using the COVID-19 case
reporting form. However, due to the rapid spread of the

Since the first reported case of coronavirus disease 2019 Omicron variant, which was becoming the dominant strain,
(COVID-19) in the Republic of Korea (ROK) on January in January 2022, the number of confirmed cases also rapidly
20, 2020, the Korea Disease Control and Prevention Agency increased, which thereby necessitated the development of new

(KDCA) has been conducting investigations of all confirmed COVID-19 response strategies to streamline the investigations
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency has
been conducting a complete investigation of COVID-19
using the COVID-19 case reporting form.

(@ What new information is presented?

In the fourth quarter of 2022, the registration status of
the confirmed cases was 98.9%. With respect to status of
cohabitants, no significant change in the number of co-
habitants per index patient was observed; however, the
secondary incidence rate tended to decrease by a small
degree every month.

® What are the implications?

It is estimated that the tendency for the secondary in-
cidence rate of cohabitants to decrease is due to the in-
crease in the number of cohabitants who are immune to
COVID-19 as the number of previously confirmed cases
increases in Republic of Korea.

of confirmed cases. In this regard, on February 7, 2022, the
KDCA introduced a self-report COVID-19 case reporting
form for rapid investigation and classification of contacts, in
which investigation items are simplified and basic epidemio-
logic information is inputted by the patients themselves [1].

When a public health center identifies a confirmed case,
(D a URL for the self-report COVID-19 case reporting form is
forwarded to the patient through mobile phone, and instruc-
tions on how to complete the form are given. Next, @) the pa-
tient completes and submits the form to the respective public
health center, and 3 the respective public health center checks
the information in the completed form, make further investi-
gations if necessary, and register the form.

Effective September 2022, the KDCA analyzes key items

of the information collected using COVID-19 case reporting

www.phwr.org Vol 16, No 10, 2023

forms, makes weekly reports, and shares them with local gov-
ernments through Regional Centers for Disease Control and
Prevention. This report aims to provide the registration status
of COVID-19 case reporting forms, the status of key items,
and the status of household secondary infection rates in fourth

quarter of 2022.

Methods

Using the data from the COVID-19 information man-
agement system for monitoring COVID-19 confirmed cases,
the COVID-19 case reporting form database and the self-re-
port COVID-19 case reporting database were combined, by
matching the serial numbers, to construct the Cov-CRF-DB
(COVID-19 case reporting form database) [2]. The confirmed
cases registered with the COVID-19 information management
system from October 2 to December 31, 2022, were subjected
to frequency analysis by month using SAS 9.4 program (SAS

Institute) and Microsoft Office Excel ver. 2013 (Microsoft).

Results

1. Registration Status

Among 4,297,713 COVID-19 confirmed cases, 4,249,800
(98.9%) were registered in the system through the com-
pleted COVID-19 case reporting forms. Of all the registered
COVID-19 case reporting forms, the proportion of those who
were registered using a self-report COVID-19 case reporting
form was 47.0% in October, 49.3% in November, and 51.8%
in December 2022, showing an increasing trend (Figure 1).

In terms of the registration status of completed COVID-19

case reporting forms, patients aged <50 years comprised the
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Table 1. Characteristics in registered COVID-19 case reporting form
Category Confirmed  Registered confirmed Registration type
case case reports Self-reporting questionnaire Public health center investigation
Total 4,297,713 4,249,800 2,133,011 (50.2) 2,116,789 (49.8)
Sex
Male 1,904,640 1,884,245 984,270 (52.2) 899,975 (47.8)
Female 2,393,073 2,365,555 1,148,741 (48.6) 1,216,814 (51.4)
Age (yr)
0-17 685,602 675,088 392,409 (58.1) 282,679 (41.9)
18-29 656,700 648,539 446,421 (68.8) 202,118 (31.2)
30-39 627,559 621,371 447,009 (71.9) 174,362 (28.1)
40-49 649,952 644,119 429,135 (66.6) 214,984 (33.4)
50-59 622,924 618,442 284,985 (46.1) 333,457 (53.9)
60-74 722,655 715,779 106,179 (14.8) 609,600 (85.2)
=75 332,321 326,462 26.873 (8.2) 299,589 (91.8)
Values are presented as number only or number (%).

largest proportion of those who were registered in the system
using a self-report COVID-19 case reporting form, while pa-
tients aged >50 years comprised the highest number of those
who were interviewed and registered in the system by relevant
public health centers. Although the URL for self-reporting
forms of COVID-19 case was also forwarded to those aged

=50 years, the rate of non-respondence was high (Table 1).

298

2. Responses in COVID-19 Case Reporting Form

The proportion of those who reported having symptoms at
diagnosis was 77.8% (n=3,308,089) and those who reported
having no symptoms was 17.0% (n=721,985). The proportion
of non-respondents was 5.2% (n=219,726) (Figure 2).

The proportion of those who reported having an underly-
ing disease was 26.0% (n=1,103,116), whereas that of those
who reported no underlying disease was 74.0% (n=3,146,684)

www.phwr.org Vol 16, No 10, 2023
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(Figure 3).

For the management of COVID-19 high-risk groups, long-
term care hospitals, long-term care facilities, day and night care
centers, mental health institutions, mental health care facili-
ties, mental rehabilitation facilities, and welfare facilities for the
disabled were defined as infection-vulnerable facilities, and an
employee or a resident of such a facility was instructed to label
themselves as a member of an infection-vulnerable facility. The
proportion of those who were a member of an infection-vul-
nerable facility was 4.1% (n=173,589). In terms of confirmed
status, the proportion of employees and residents was 37.5%
(n=65,163) and 62.5% (n=108,408), respectively (Figure 4).
In terms of COVID-19 occurrence status by type of infection-
vulnerable facilities, the proportions of long-term care hos-
pitals, long-term care facilities, and day and night care cen-
ters were 37.5% (n=65,119), 36.2% (n=62,775), and 14.1%
(n=24,538), respectively (Table 2).

The number of days taken to diagnose COVID-19 was de-

fined as the number of days from the date of symptom onset

to the date of specimen collection, and the information collect-
ed regarding the date of symptom onset in their COVID-19
case reporting form were analyzed. Excluding input errors,
such as instances where the number of days taken to diagnose
COVID-19 was <0 days or 214 days, the average number of
days taken to diagnose COVID-19 during the period from
October 2 to December 31, 2022, was 1.74 days (Table 3).

3. Household Infection Rate

The first confirmed patient among household members
who were living with the confirmed patient was defined as
the index patient, and the household secondary infection rate
was defined as the probability of confirmed patients occur-
ring among household members, excluding the index patient.
From October 2 to December 31, 2022, the average number
of household members per index patient was 2.60, and the av-
erage household secondary infection rate was 28.8%. During
the 3 months, the number of confirmed cases and household

members gradually increased, and the household secondary

Table 2. Registered status of vulnerable facility

Classification of members in vulnerable facilities
An employee
A resident
Types of vulnerable facilities
Nursing facilities (include group home members)
Nursing hospitals
Day and night care centers (include group home members)
Mental medical institutions
Welfare facilities for the disabled
Mental care facilities

Mental rehabilitation facilities

15,568 (59.4)
10,629 (40.6)

37,266 (62.3)
22,575 (37.7)

Categor October November December

gory (10.2.-10.29.) (10.30.-11.26.) (11.27.-12.31)

Registered COVID-19 confirmed case reports 713,608 (99.2) 1,386,054 (99.1) 2,150,138 (98.7)
Members of vulnerable facilities 26,198 (3.7) 59,845 (4.3) 87,546 (4.1)

55,574 (63.5)
31,959 (36.5)

9,528 (36.4) 22,042 (36.8) 31,205 (35.6)

8,738 (33.4) 22,209 (37.1) 34,172 (39.0)

4,551 (17.4) 8,581 (14.3) 11,406 (13.0)
1,267 (4.8) 3,512 (5.9) 4,759 (5.4)
1,583 (6.0) 2,793 (4.7) 4,827 (5.5)
439 (1.7) 488 (0.8) 781 (0.9)
89 (0.3) 212 (0.4) 365 (0.4)

Values are presented as number (%). COVID-19=coronavirus disease 2019.
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Table 3. Response status in COVID-19 case reporting form

Categor October November December
gory (10.2.-10.29.) (10.30.-11.26.) (11.27.-12.31)
Confirmed case 719,509 1,398,765 2,179,439

Registered COVID-19 confirmed case reports
COVID-19 related symptoms
Symptoms
No symptom
Underlying disease
Presence of underlying disease
Absence of underlying disease
Diagnosis period for confirmed cases (day)
Status of registration of household member
Confirmed cases of infected household member
Index patient”
Household members of index patient
Household member per index patient
Household SAR, %

713,608 (99.2)

565,100 (79.2)
113,601 (15.9)

191,879 (26.9)
521,729 (73.1)
1.74+1.39

385,882

143,678

374,125
2.60
30.0

1,386,054 (99.1)

1,088,871 (78.6)
230,178 (16.6)

372,146 (26.8)
1,013,908 (73.2)
1.7241.42

742,713

276,928

718,266
2.59
295

2,150,138 (98.7)

1,654,118 (76.9)
378,206 (17.6)

539,091 (25.1)
1,611,047 (74.9)
1.76+1.46

1,152,745

441,147

1,149,055
2.60
27.9

Values are presented as number only, number (%), or mean+standard deviation. COVID-19=coronavirus disease 2019; SAR=secondary

attack rate. “When two or more household member were infected, the overlaps of index patients were avoided.
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infection rate continued to decrease (Figure 5). December 31, 2022. The total number of confirmed cases
from October to November 2022 was on an increasing trend,
Conclusion but there was no significant change in the rate of COVID-19
case reporting forms registered during the same period.
This report described the registration status of COVID-19 Among COVID-19 case reporting forms registered, the reg-
case reporting forms, the status of key items, and the status istration rate using self-reported COVID-19 case reporting
of the household secondary infection rate from October 2 to forms continued to increase monthly from 47.0% in October
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2022 to 51.8% in December 2022. Based on the registration
rate of COVID-19 case reporting forms by age, the tendency of
using self-reported COVID-19 case reporting forms was high-
er among those aged <50 years than among those aged >50
years.

Based on the status of key items, there was no monthly dif-
ference in the presence or absence of symptoms, the presence
or absence of underlying diseases, and days taken to diagnose
COVID-19. The number of the staff of infection-vulnerable
facilities among the confirmed cases tended to increase, but
the mean proportion of confirmed cases in infection-vulner-
able facilities relative to the total number of confirmed cases
was approximately 4%, with no monthly difference. In terms
of household secondary infection rate, there was no signifi-
cant change in the number of household members per index
patient, but the household secondary infection rate showed
a slight decrease from 30% in October 2022 to 27.9% in
December 2022. Presumably, as the number of confirmed cas-
es increased in the ROK, the number of household members
who had immunity to COVID-19 also increased.

The data from the completed COVID-19 case reporting
forms were not verified for input values, thus limiting the gen-
eralizability of the results. Therefore, it is necessary to verify the
accuracy of data from the completed COVID-19 case report-
ing forms by determining the agreement between each item of
the COVID-19 case reporting forms and other objective data

sources in the future. Periodic monitoring will be conducted,
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and feedback will be continuously sent to concerned orga-
nizations. If necessary, additional analysis of the COVID-19
case reporting forms by item will be performed, and the find-
ings will be used as reference data in the formulation of related

policies.
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QuickStats

Trends in the Intake of Saturated Fatty Acids, During 2013-2021

The daily intake of saturated fatty acids (SFAs) was 16.7 g in 2021. In terms of the gender of the consumer, men (18.7

g) consumed approximately 1.3 times more SFAs than did women (14.6 g) (Figure 1), and by age groups, the intake was the

highest 21.1 g among those aged 19-29 years (Figure 2).
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Figure 2. Intake of saturated fatty acids by age group, 2021

*Intake of saturated fatty acids: the sum of the intake of saturated fatty acids (g) from food among individuals aged >1 year.

"The mean value in Figure 1 was calculated using age- and gender-specific structures of the estimated population in the 2005 Korea Census.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
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