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Pneumococcal Pneumonia Increases Risk of End-Stage Renal
Disease in Adult Patients : A Nationwide Population-Based Cohort

Study in Taiwan
Student : Shih-Ting Huang Advisors : Prof. Li-Chih Wang

Prof. Fu-Chou Cheng

Master Program for Health Administration
Department of Industrial Engineering and Enterprise Information
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ABSTRACT

In this study, our aim was to determine the relationship between pneumococcal
pneumonia (PP) and the subsequent risk for end-stage renal disease (ESRD). We conducted a
population-based retrospective cohort study of 18 302 cases of PP infection diagnosed
between 1998 and 2010 using claims data from the National Health Insurance Research
Database (NHIRD) in Taiwan. The comparison cohort contained 73 208 age- and
sex-matched patients without PP. The incidence rate ratios (IRRs) and hazard ratios (HRs) of
ESRD were calculated.

The incidence rate of ESRD in the PP cohort was 2.82-fold (95% CI, 2.70-2.95) higher
than that of the control cohort. The IRR of ESRD among the PP cohort members younger
than 35 years of age was much greater (IRR, 10.7; 95% CI = 8.81-13.0) than that of the
age-matched controls. After adjusting for age, sex, and the comorbidities, the HR of ESRD in
the PP cohort was 2.03 (95% Cl, 1.75-2.34, P < .001). The ESRD cumulative incidence curve
showed that the PP cohort had a significantly higher risk of ESRD than the non-PP cohort (P
<.001 by log-rank test).

In summary, PP is an independent risk factor for ESRD in adult patients, and the
underlying pathology contributing to ESRD may be multifactorial. A long-term follow-up of
renal function is recommended in adult patients following PP.

Keywords : Community acquired pneumonia, Hemolytic uremic syndrome, Renal
failure, Streptococcus pneumonia.
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vol2 Comparison of unadjusted ESRD

121 incidence & prevalence worldwide
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(% 11 @ @ﬁ%"%@:)ﬁs,&\@g AL 11.9% - FHKRE L 12.9% 0 i
F R TRE(R 1.2) PO B FROR R LA A
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(Levey, 2007)

N,

J

i

\\

211 SR RRETHROA T E 2 RE Hik

Total Non-CKD Total CKD CKD stages* }
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 |
Participants 462293 405316 56977 8766 21454 25609 763 385 ‘
Age (years) 418(141) 404(132) 517(162) 363(12:3) 453(14-4) 619 (114)  642(121) 571(122)
Women 232248(502%)  205258(50.6%) 26990 (47-4%) 5173 (59-0%) 9267(432%) 11925 (46-6%) 405 (531%) 220 (57-1%)
Low educational levelt 105121 (27-6%) 83629 (24:9%) 21492 (482%) 1704 (237%) 6498 (37-6%)  12661(65:8%) 433 (76:5%) 196 (68:5%) ‘
Creatinine (pmol/L) 84-6 (257) 81.9(162) 1038 (552) 701 (11:5) 904 (142) 1151(208) 228:6(504) 617.2(254-0) |
GFR (mL/min/1.73 m?) 843(17:3) 866 (15:6) 685(20-2) 1017(12:3) 758(7:9) 532(64) 239 (44) 8:8(35) ‘
Urine protein 36329 (7-9%) 0 36329 (63-8%) 8766 (100%) 21454 (100%) 5204 (20-4%) 547 (71-7%) 358 (93-6%) ‘
Minimal proteinuriat 32712 (7:1%) 0 32712 (57-4%) 8247 (94-1%) 19986(932%)  4036(15-8%) 280(36-7%) 163 (42:3%)
Overt proteinuria} 3617 (0-8%) 0 3617 (6:4%) 519 (5:9%) 1468 (6-8%) 1168 (4-6%) 267 (35-0%) 195 (50-7%)
Smoking status
Current smoker 88548 (24-2%) 77013 (23-8%) 11535 (27-4%)S 1897 (27-3%) 5478 (33-4%) 4050 (22:6%) 80 (15-6%) 30 (11-5%)
Former smoker 23290 (6-4%) 19582 (6-1%) 3708 (8-8%)§ 303 (4-4%) 151 (7-0%) 2146 (12-0%) 64 (12:5%) 44 (16-9%)
Blood glucose (mmol/L) 55(13) 5-4(11) 61(23) 61(2:6) 62(2:4) 6:0(2:0) 63(25) 61(2:3)
=7 mmol/L 20845 (4:5%) 13363 (3:3%) 7482 (13:2%)§ 1198 (13.7%) 3072 (14-3%) 3023(11-8%) 137 (18-0%) 52 (13:5%)
Diabetesf| 24979 (5-4%) 16374 (4-0%) 8605 (151%)§ 1266 (14-4%) 3338(156%)  3715(145%) 195(256%) 91(23-6%)
Systolic blood pressure 1209 (19-9) 1193 (18:6) 1317 (24-9) 1207 (213) 127-4 (24.0) 1382 (243) 1487(267) 1509 (26-7)
(mm Hg)
=140 mm Hg 72830 (15:8%) 53316(132%) 19514 (343%)S 1509 (17:2%) 5753 (26-8%) 11529(45:0%) 473 (62-0%) 250 (65-1%)
Hypertension| 95518 (20-7%) 70820 (175%)  24695(43-4%)S  1925(22:0%) 7389 (34-4%) 14495 (56:6%) 592 (77-6%) 297 (77-1%)
Haemoglobin (g/L) 142:2(157) 142:3(15:6) 141-6 (16-8) 1412 (16.7) 1452 (16.0) 1400(156)  120-3(183) 96 (20-2)
Anaemia** 33879 (7:3%) 27960 (6-9%) 5910 (10-4%)$§  742(8:5%) 1312 (6:1%) 3061(120%) 448 (58-8%) 356 (92:5%)
Total cholesterol (mmol/L) 5:0(1:0) 5.0(1-0) 52(11) 49(12) 51(11) 54(11) 55(1-4) 52(14)
2621 mmol/L 49799 (10-8%) 40209 (9-9%) 9770(172%)§ 1025 (11.7%) 3163 (14-8%) 5311(207%) 196 (25:7%) 75 (19:5%)
Triglyceride (mmol/L) 14(12) 13(11) 17(17) 1.6 (2:4) 17(17) 18(13) 22(17) 2:0(1.9)
2226 mmol/L 52237 (113%) 40778(101%)  11459(201%)§ 1387 (15:8%) 4263(199%) 5474 (21:4%) 247 (32:4%) 88 (22:9%)
BMI (kg/m’) 232(36) 230(35) 242(39) 23:0(4-6) 241(40) 246 (34) 24:3(40) 237 (41)
Obesity (BMI 230 kg/m?) 18068 (3-9%) 14175 (3:5%) 3893 (6-8%)§ 680 (7-8%) 1585 (7-4%) 1537(6:0%)  7:0(92%) 21(55%)
Regular user of Chinese herbal 34374 (8:6%) 29328 (8:4%) 5046 (10.7%)5 683 (9:0%) 1837 (10:1%) 2356 (11:6%) 101 (17-2%) 69 (22:6%)
medicine
Data are mean (SD) or number (%). CKD=chronic kidney disease. *Trend analysis among all five stages of chronic kidney disease were significant (p<0-05) for all characteristics except for blood glucose
‘Participants with middle-school education or below. $Minimal proteinuria defined as trace or one plus; overt proteinuria defined as two or more pluses. SComparison between participants with and without
chronic kidney disease was tested significant (p<0-05) by x* test. Diabetes defined as fasting glucose =7 mmol/L, history of diabetes, or use of diabetes drugs. ||Hypertension defined as systolic blood pressure
2140 mm Hg, diastolic 290 mm Hg, history of hypertension, or use of hypertension drugs. **Anaemia defined as haemoglobin <130 g/L for men or <120 g/ for women.
Table 1: D phics and clinical ct istics of particif by status of chronic kidney disease

.—Px#_l_ Y Wen, 2008



#
®
i3

14=
Total: 12-9%
Total: 11.9% 0-8% Stage 1: 0-9%
124 0-1%
Stage 1a: 0-9% Stage 1:1.0% Total: 11.0%
Stage 1b: 0-1%
. 1.0% Stage 1:1-1%
g 107 +1% Stage 2: 4.5% 01%
3 Stage 2a: 3:-5% Stage 2: 3-8%
=4 29% Stage 2:31%
£ 8 03% |E—
B Stage 2b: 0.3% [N
2 0-3% [—
c
2
£ &7
-
o
g
2
K] Stage 3a: 6-0% 6-4% 6%
= 4- . Stage 3: 73% 5-6%
g Stage 3: 6-8% 9 Stage 3: 6.4%
2
Stage 3b: 0-8% Stage 4: 0-2% 0-9% Stage 4:0-2% 0-8% Stage 4: 0-2%
Stage 4: 0-2% . 0-2% . 02% .01%
o) Stge s ode Stage 5: C:‘l % 01% Stage 5: UI-1 % 0% Stage 5:01 i
Total Men Women
F"*‘)"‘ = ‘é(
Bl 12 o@k % AR TREL B

ok & R ¢ Wen, 2008

12 — —#— Overtproteinuria
Minimal proteinuria 11-1* 107+
T Negative proteinuria (6-1-20)
W Reference
10
9 -
g -
S .
= 7
[¥a)
2
é 6 -
e
©
d 5
T
37
4 (15-8-9)
2:5
3 (06101
2 —
A 5
7 — . x @027)
14 (0932 13 1.2* 11+ I 13"
(0-9-1.9) (10-15) (10-12) 1.0 (1:2-14)
0
=135 120-134 [ 105-119 90-104 60-89 45-59 30-44 15-29 ‘ <15 1
GFR (mL/min/1-75 m?)
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

B 13 iy
TR KR

EH¥F 2 'g B+ 2 5o & 1 ¥ (risk of progression)
FE o R A R S R }95‘3
{ %fj\},;‘s R i R % & # (Snyder, 2009&Collin
T30 BE T AR Bkt

: Wen, 2008

/

FEE
*3F

’

BE =2 bR ARM TS e

» F R R MR TROR FROY S b e

v F]F AT S
%%i@‘
s, 2010) -

B o R TR @@&



fsgdp H 2 15 @5 [gmwm%\ "% (Lin, 2009) - &2 H s B jgp £ & RTH IR
PR S e T S B TOROR 2 B 2 5 e Bl (Lee, 2009)
BHEFF 2 EREFTiEr 2P TR «}?34%’% &i e W RN P ORB E()}%~
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v 35 b ' (Hsu, 2011) -

V- 2o o BHERTFEARETFF 2 FI B KG P o
P o 1T Bt T %R PR F 2 MBS p + B3~ % (CKD care program and
diabetic share care program) 4 b » Frfy{ - 3t 2013 £ 1 7 B4eF % 2
SR e R THOR W ) (Pre-ESRD) 2 s ¢« BB R E - SRR
# 4 »~ (multidisciplinary care)z. »c * (Effectiveness) & > 7 & ¥ = »x(Chen,
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REFEFRioh o ¥ - R 22z ALt 2 THRpWIRETZT
FORADPTHRRDE A ELHBRBETRRFe I HRHLE S ERARS

Bt E 7T RS MR & 17 ] R % a0 € (Chen, 2010) -
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vol2 Adjusted all-cause mortality rates (from
5.1 day 90), by modality &year of treatment
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& general populations, by age, 2010
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A O EFRAE 2300 # A
1998-2010

Case Group: Afi ¥ 433k i Bt ¢
Pneumococcal pneumonia (ICD-9-CM
481) A % H AR

iR AR AT A B E CKD
(ICD-9-CM 585), & % ESRD &4 % %
Wi, S8 IRH] 20 & ok

#% 5 Comorbidity:

Hypertension (ICD 401-405)

Diabetes (ICD-9-CM codes 250)
Hyperlipidemia (ICD-9-CM codes 272)
Coronary artery disease (CAD)
(ICD-9-CM codes 410-414)

Event: ESRD (ICD-9-CM 585)
' AGRAE (HV)

Comparison Group: FEAT ¥ 482K 14 B
kEE, BRREEZLR

Propensity score: match with age, sex
(1:4)

g AR AT A B & CKD
(ICD-9-CM 585), & & ESRD #4 % 3%
IR, FiemRa] 20 R AL

#75% Comorbidity:

Hypertension (ICD 401-405)

Diabetes (ICD-9-CM codes 250)
Hyperlipidemia (ICD-9-CM codes 272)
Coronary artery disease (CAD)
(ICD-9-CM codes 410-414)

R
1. ESRD incidence rate, rate ratio
2. ESRD hazard ratio

3. Survival analysis
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1. &% Cox ol igw {eﬁ #-5% (Cox proportional hazards model) st & % %
BT o § S AR B W R (R A M F1S ) gl Y o
I N ety g 4 % % ek % v (hazard ratio)(Roy, 1972) -
2. wiEAIT I REJBEFOREUoABOF LN ) RS
AP FHOR 8 4 o T K "Lk (censored data) | T ELERER o2
Frenip ko 4od IR NPT ERR D RE L R TR
iﬂ” (John, 1981) -
3. TFEW Mtk L HEE R K 202 (log-rank test) - T A B TS 3 £ 2
T HgiEd REL R st 7 (Coldman, 1979) o
15 23R 2
L ERmE nT R L TRy L 2 28 o
1.5.1 USRDS % R T 5 F#L & 5t
PEARERER RS ET B AP THEE RLTRE L
n‘ii(AnnuaI Data Report : ADR) » gt T R 4% &5 b g ~ R85 f»‘ln\ﬁi
FRFHRET AL A BT a‘itli’:lﬂ’“ SR P SRR L
PRI AL Z B RE o T Ed National Institute of Diabetes
and Digestive and Kidney Disease (NIDDK)# & §°2% » p- 845 7 g2 H i 3T
B ¢ 3= © Centers for Medicare & Medicaid Service(CMS) ~ the United Network
for Organ Sharing (UNOS) ~ the ESRD networks & it % @t FHREPN 7 o
iﬁﬁﬁﬁﬁéﬁtiﬂ?%ﬁﬁﬁpf\ﬁdfg%%ﬁ BiFFE 5~
= ABE AT o G FIF 04 F 455 & 4F T (demographics) ~ o > 5 % Ap B
@ﬁﬁ&ﬁ%@ﬁ%ﬁoﬁﬁﬁiﬂUﬁP%ﬂ“ FRp & e R TR LT
Fos)2 BT b AP TH B io > RATFTF o L BET ERFAM
‘%ﬁwa%”%-F{ﬁwWiﬁwwvwﬁumﬁé e T B
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P RRERETRRE AP TRBFLLEL MR- o
1.5.2 $ 2% %5 (CKD)

H ¥ _%& % 2006 KDIGO Controversies Conference # 4! (KDIGO, 2013) :
B PRGBS 0 SRR R B EREEP = F
_+ urinary albumin excretion of 30 mg/day or more ) » & % x4 it T (T&k 5
- 3:3k i8R 5 glomerular filtration rate [GFR]/]- ** 60 mL/min/1.73 m2)+ 3§
RF= B RARARFRF G P RETHRRLERAD THRB L
EERT RBRHRETROBL AHE A AF LT VRS TRE R
H AR R A8 0 ¢ HEE R R F1F 2 4 K (stratification of risk for
progression) % H X 2 g o
153 *# ¥ % (ESRD)

B TR & 0 B TSRS Lt 15 mL/mMIin/1.73 m2 - § % A i
SEAR A AR RO o PRI 2o RO R X TORCE s (renal replacement
therapy) > 2 p 7 & 35 @ 2 2 E 47 - NS TR TRSE - TR S %%?EFF
DERREADTHFERABRITHERT R 5 RELEH v ikl
PHRERGREDN Y G ERET R SR RLE Y A R
BERBFIHEN AR EF L GREPY i > SFPLULER L
EAGopERE o HEH e RREAMIREBE FR(FRIRFL ¥
2013) o EHRFHLE p 1997 & B4 > N KR R T kA M ¥R 7
MELHP FOoREFTHEEZPNF AFTHADTHRRLZ LHZ T
BAETHRRE A LALEB T =50 45 0% - = IR ICD: 585(CKD
Stage4~5) % 593.9(CKD Stagel~3) o & #5475 & & R £ < f Fath 2 & 4745
= ICD-9-CM 586 > & ® 2% H iR d £ k4 I i kB 475 & (39.95
Hemodialysis) % *f i 47 J £ (54.98 Peritoneal dialysis)
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¥oF prEH
21 BETHBE AP THRAE 2 HLF

FHRFEREFSEZRETHREE XD THRBE T2 HFL F2
FEE e o0 USRDS 2 # RARS 12t 5 B L REF Y 2 RE
Ry PZ2 e AR RREEFFEF2F2 Feand & RRF FFAR
BB 0 det BRI F S22 o BEL B RETRRE
benE B R A RETOR @@»%m%%@ PFERELA oo ¥ ob s F 5
BETHFRBARA I ADTHBERLL > “RETHRBRLT 7 i
BB AW THOR L T T RPERF B P L R E TS 0 AT
FETFLART A R pTES R L (selection bias @ T3 K FF T A
MEESHRETHRRBLEES > - HRDAEFAFPF T La g5
e R) e B o AT TR R RS §HFERN T RS
T2 EFEE A

PR e d RATITE Ok R R TR R A 7 ok i (Hallan, 2006) 0 #%
=3 1995 3 1997 & BF & 2. HUNT Il (The second Health Survey of
Notd-Trondelag County) % %7& #2737 & Jc & 65,181 i+ = 4 T BooxiErAr
2. 704% BRMETHFRBES - DI 5T HPLREFTF5 102%- 7 £ ®ih
NHANES (National Health and Nutrition Examination Surveys) iz pF & & & [
BT 5 481988 £ 1 1994 & FF & ik 15488 bim & 0 BT R L B
B 7505 11.0%: 41999 # 1 2000 # fF £ fc & 4,101 i 2 o # B TR
2 BWEFF L 1LT% RETHRRLAEFF A RS Npin > L e
$rEIHHREETADPTHRRBRDL G FRSIIN25 7 -

A FTHR TR BT EA Y Y F B RE 2 (National registry) &
AR EEE S FE R T RE(E 21) 0 d BT RIS E
FH B TR & (progression) I & HP TR c0ik R 0 F R BT 2
BIFT 3 R 20 0 RO DR (T SRE -

&Y Y
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22l mEBRIRBTHBEF 2 A PRI AP THBLAAER &

Per 100,000 Adults in General Population

e, e
. . : ncidence isk for
Stag%fg)to 4 I\SS: ESE[‘D Ll’:'g\';ltcnce White Igaticnt::
Total 25
US white 5010 30.8 0.0061
Norway 4360 10.6 0.0024
Nondiabetes 2.0
US white 3772 16.7 0.0044
Norway 3870 8.6 0.0022
Diabetes 2.8
US white 1238 14.1 0.0114
Norway 490 2.0 0.0041
Age < 60 yr 1.7
US white 713 11.1 0.0156
Norway 508 47 0.0093
Age = 60 yr 3.0
US white 4349 19.7 0.0045
Norway 3835 59 0.0015
Female 35
US white 3198 13.9 0.0043
Norway 2993 3.6 0.0012
Male 1.9
US white 1852 16.9 0.0091
Norway 1407 7.0 0.0049

“Prevalence (per 100,000 adults) of CKD stages 3 to 4 is from the Third National Health and Nutrition Examination Survey
(NHANES III; 1988 to 1994, which is not significantly different from NHANES 1999 to 2000) and from HUNT II (1995 to
1997). Incidence of ESRD (per 100,000 adults per year) is from the US Renal Data System (USRDS; 1995 to 1997) and from the
Norwegian Renal Registry (1995 to 1997). Data on patients with diabetes represent CKD or ESRD in patients with diabetes as
primary renal diagnosis or as a secondary complicating diagnosis (25,39,44—46).

7 kiR - Hallan, 2006
&% B NHANES /I 7 5 35 31 > & 3 @m‘r$¢$£ﬁ&&
BERBFRGTFZE T HBAD THRR LT FIZET 8 e
o B S F 2 @ R E 5 PR (Hsu, 2004) -
RP3FTHREN F 2 RERS gRFINRFRE L30T 5% -
HUNT 11 aw’iw%ﬁ%iﬁﬂk"A%waﬁiﬁﬁ»*mwﬁm”ﬁ
(creatinine) * £ 47 {2 ik @ F-9 (alouminuria)tk ip] ; Tk Bcdpde ¥ 3 ~ R £ -
"X 1R AR
22 R THpIE F]F R EI TS 243
B AR T HOR 1A TR PR T - 2308 Lo TR
BB BETHE  TUHRT U CBARBTRHEE FRTHEE
Hu jp et ECFFAEERES o 2 o PN ELTF)F 450 %
MR g R %x;;:, M B R~ B ik3kse B (hypertrophy) ~ B 45E5TAE ~ B
gk o g R4 F AFHE Y F F (Jacobson, 1991&Rennke, 1989&Loghman,
1993&Nagata, 1992) -

-\
“'5’3

Py
AN

m? \;. N
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AP M g 2 B 1 F) S enin oy BRI AR R L ARE R o TR Y R
Fod A ALAOINA ok G REL e S U Tt R R &
pentoxiphyllin g * > ¥ 1525 $oiF L2 £ & 3 & i * (Lin, 2008) - @
Thiazolidinediones #g % 1 A F T 2 ?Lﬁ%lﬁc),% %"r},%é?é‘ ?ﬁﬁ IR SRR
v (Sarafidis, 2005&Kincaid-Smith, 2008) -

HWR S AEME BT > w0 M &4 7 8o 0 angiotensin
converting enzyme(ACE) inhibitor = jg& > fi 3—d & § ] § i b o gt
UGB R 2AW AT g B CfE e UF R (Abbate, 1999) -
A E ) g B A 1 (progressive tubulointerstitial disease)® 12 4% ACE
inhibitors and angiotensin Il receptor antagonists s s it 1% jgige > H is
BFyovoanfug L # P ¢ 35 Pirfenidone(Ramachandra, 2009) - PPAR-gamma
agonist(pioglitazone)(Benigni, 2006) # Rapamycin(Bonegio, 2005) - % % 53|
AN R i S4BT AT R T AR S AR 0 TR T
kg i (Alkali therapy): o % #7358 F# (Nath, 1985) o i & ch&_> 12 F % 384 e
F R IR ATy ) A A MR AR Y RN e KRR B
A BB TFEE o

BARMIEINA IR LRET 0 A TR REY F L
RIRETHEBAECF ARG . kg FRPETFAY A the
Atherosclerosis Risks in Communities and the Cardiovascular Health
Study(Weiner, 2008)%z-m » 7 13338 b ¥ *%# ¢ » &R "Lehiphk Bdi
(limited-access data) > ™ 5 353k /g 5 GFR % gz Creatinine 5 J& % 78 7
weh logistic i jF #-3] & om o AR LE € H e F A F E'J%"’«’Eﬁr}?ﬁ 1
(odds ratio 1.07 [95% confidence interval 1.01t0 1.14] - A&t i H = fp i 7]
FhoEW P B BB R BELRFE R FABTE B
AECARFRTARR ~ L fgir 0 v 2 PR BRI LR RMEER
B 2 Imgldl pF o B RIT R SE R 57 11%(1.11 [95% confidence
interval 1.02 to 1.21]per 1 mg/dl increase in uric acid, respectively) °

FAFE SHay - B & F n(Madero, 2009) £ & 4 BT o
Modification of Diet in Renal Disease (MDRD)Study ¢ 1989 #] 1993 =& i% !
FZHMETRFFLE 838 o FH 2 S TWHRBR > TIFL P
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&5+ 5 FREELE O FEE RBRRRY F2ORETERBRET IS
P TR A G o i E R e LE 2 D RET R B LS
R g F b Big FS o RARKH T RSB R TS -
PR R AU AT TN R R R UL g fE X o X PR Y - B g
F1+ o e

Bl AR EREE T HARE T2 DHEA TS 5B
M»ﬂﬁﬁﬁﬁ%ﬁ#4’ﬁﬁ%5mﬁaﬁ BT RROR )
ﬂ%%é?%ﬁﬂé%?liﬁﬁﬁﬁ Fe el A TR A A 0 R E AR
BB ERIEY AFT L PRLT AR B85 B2
SCRUB LI E I S ﬂéﬂéﬂmp%“ﬂ{?%ﬁ%ﬂéiﬁ

| = 5@ 4 4 TR ﬂ°ﬁ<ﬁpmﬁ€’iﬁpi?

TERNSTHE - 5 A HHEF >~ AR L B £
CRRE S A UK ipi\?ﬁ@ﬁ%ﬂ4§“k@ﬁﬁ@%
ﬂgﬁéﬁsﬁﬁ&’ﬂﬁﬁﬂﬁé&ﬂ%w?W@wﬁ%of£W%@
FEREY FRIwaBp L RDAF T RZR S5 T E 1 ik
Ppdom oA TP R B AkskiER S GFR 2 voprpe Creatinine & %
it AT ERET KB THR LY T % (outcome) - HBELS AH T
FRH TR GNP R PRRY DB A AL VT E - &
BRFIF 26 0 AL S PR PSR L LI AR Ap b2 RE
2.5 L 4B R F R B o
23 RHPLTHRBLZM R

CATHER A A BT ELTHN V- 36 0 RET R BRI T
BAEA RG22 R RER R gy g2 Ta B pHT BT
PR AR o M CAF LR R R oR LETRHRAE R Mo bldes
# % v & Jg (mixed cryoglobulinemia) ~ " # 4 B B oSk zk B X

(membranoproliferative - glomerulonephritis) ~ % {2 § % 7 (membranous

)

?

€
2
A
=

<

nephropathy) 2 2 & |4 % # 7% X (polyarteritis nodosa)(Daghestani, 1999) - % &
@@Iﬁﬁ’ﬁmcﬂﬂwk4§£ B ETA o A BEY Y
P (Soma, 2000) - # 2008 # ¢ The Kidney Disease : Improving Global

Outcomes (KDIGO)# ) cif@fi in e dp 51 ¢ 223k > 7 C AP 51422 § 5%
14



SR s R AUR 3 40 (Covic, 2009) « 21 A5 ¥ i i 10 3
(Mycoplasma pneumonia) g % 7 ¢ X j° T % bl4eFI L FAF & BT 5142
g 3r3k ¥ (Vitullo, 1978) -
d & B A AAS T g (sepsis) B8 T AL R A AMT L F RS

(Acute tubular necrosis) > # £ . 5 d P & % i jg(endotoxemia)#rildz e i £

% F % g iz ¥ (multiple organ dysfunction syndrome) ¢ - F& £ 3R (Wardle,
1994) o f F F a3l AE PTG v s B SRR 4o AL
B~ EAET R R S Mg~ -l ke e J7@ % 2 % 1~ nitric oxide synthase 3%
sv ~ mPe e 02z (tumor necrosis factor, interleukin-1, interleukin-6 and
chemokines) ~ ft & % 5ldzrg @ zk i i *Kfr?‘#ﬁ % 975 = 5 B (Schrier,
2004)0%7 PEFGH ph pL VRS ATEETAR ?‘rigg;- (renal
cortical necrosis) » 2 R FZ p & A S o g L e i 5 F ERTP L
12775 = (Shultz, 1992) -

ﬁﬁm’ﬁﬂ?ﬁu1£@€”%¥k€&4’*ﬁﬁf ok s
jLip A TR R m}ﬁﬁﬁ o FPE LD Afeng s 0 A H B E % RS
R > X F] L é»}glri%"ﬁ%nj}:;ﬁaapmrg AP 5= & (James,
mm» Vo R kg EROFLRED > KRETHA DB R 0 T T
BRAa QI MM 20 X E R Tl i dr € - 5
09 S4-E N % (Dalrymple 2012)° ¢ 2012 4 # #71 KDIGO i 47 31 ¢
£3%(KDIGO, 2013) » ¢4 125 % T B g ERIr et g A2 H 51
ﬁﬁ%ﬁ’%@?ﬁﬁ&ﬂm%%ﬁﬁﬁﬁkﬁi“%@ﬁﬁ@%@?&

ae B o G MR RS RERT EAR TR oA R
”W%&&a,mﬁﬁ%m Pop kit * 5o LR FR o © R A

(UU-

¢13Wﬁ%im&ﬁ°
d EFRMEEREEFTHRFG  F2 FTHar 2Rl
TR AHE P g R Ahei o AFTIT- HF A &
P F I RABTRFR A AT ¢ AT A IR A TR

lv
%

FE A3
A %Zg%jit‘

féxé}o
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24 W XA AR R vk FHATHREF R

L AAIR AR AT PO IRk e g "f FrF - EHEE L
R PR B 0§ - B BT I AS R I chd AT W R 4Tk F R
L LM F R by 4 5 4 B 14 (Musher, 2007&Vicente, 2011) - & |4
& F R e #f"»"’“ﬁ’fs SR R W R R B e e e L
ALy 2 M Rem e ¢ HIRE kA M8 T~ (interleukin (IL)-6) % "%
B 5+ F]+ (tumor necrosis factor (TNF)-a)# da3h 218 L ithme 5k 7 o ¢ B
fgifi'u H’D(Mann, 2002&Valgimigli, 2005) -

Laash AR 277 < TRE SR 0 ] TR o R T g

S M G ST E R TR o B Y AR AR BB B AR
% Ji (pneumococcal-associated hemolytic-uremia syndrome (P-HUS)) { &_|:
S2EF Y AL AR R B E Y ¥ R 04 A](Constantinescu, 2004) - 5
AP B MR &M@*&J# FERT RSN ZREN IR  FHEDHT
TR AR MFT E 45 11 7 4R B 693E 15 (Waters, 2007&Pretidge, 2009&Lee,
2012) - 2004 # % SYNFORB trial # 3 3¢ 4 # #ﬁ Ao BE R 4ATR FAp M1
Ba kA pzZ EHAELRE L YR BRI L 0 RE P TH KRR
- HRPA A A 02007 £ - R ERFALARL S 4D 2R AR RERG
AR AR ATE F AT ERE A > Hepp R Lo e FAY 7
mixd PCVT A w#i3fh « afrw b2 43 6)p kY » A&l ) 36 i
PR EREFEIR LB F 10 f»’vl-‘)ﬁiﬁ»’ﬁ T dE > ¢ ¥
LolmRAEDEIT S Gt 8L BREHE 8 blymh F9 A - 2009
EKRp ad - B AET @w’ﬂw~u‘4wﬁw%ﬁﬁiﬁ%i
EH o HPFORERIOEFYIIX ;HY L2 RSB 2067 #F
FHTHFRSEE - ML ISRV FRETE RS gH L AL ”"#E%
2 RENEHRE a0 02012 & kp @A 2 5P wwEmEE T 4
]S AR RS s MR A R A (50 &Ll F 65%(13/20 Bi) s B R 15
1o BEEY F 7 (35%)F £ W TG -

Hoone egdg 10 AR AR AHTRE ) R P i > TEk]
AR AEREEE D EHEET G R ARTIG g s o P AR

LAk AR 2 FTHRAP L) QPR R TELIRE S A A
16
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KTk R A BHTRPE RPN AT VAT T A BB &
SRR E e N N e P AL U I A& S5 0) N RN
i TR G g 4 5 2 3 {2 (prognosis) ©

B BEFLY GuTF AR EY - 638 0 L 4ATR FR A2k RS B
BB RpFmy sEm BT ,:E?:m:)}% B3 ®E a5 F(HR 1.9, 95%
Cl 1.1-3.1)(Aspa, 2006) - ¥ — J 178 % A ;2 B % 3 4R % ¢ 45 1 (Mongardon,
2012) » 222 = E g AR FR AR e H IR R > A RET
& 545 % (acute Kidney injury)m % & i£ {7 1% 47 /5 % (Renal replacement
therapy)st & 2 31.5% o 48 ki > H e - F5:iE 288% 0 7 2

PRENIR B RS b e FS o BEH AQ22) kg 0 L
9] U U S, = £ REN
kgﬁm@4@aﬁ» BEHFER REFARLTHGE G REH0
B X g 3= =
G
azz&gwkgwm@avpﬁﬁﬁﬁeﬁ
Patient with bacteraemia Patient without bacteraemia P
n=101 n =121
Septic shock 76 (76) 94 (78) 069
Mechanical ventilation 83 (83) 103 (85) 046
ARDS 51 (51) 49 (40) 017
Acute kidney injury 36 (36) 51 (42) 033
Need for renal replacement therapy 35 (35) 35 (29 046
12 (72) 85 (70) 083
Multi-organ failure 26 (26) 33 (28) 077
ICU mortality 28 (28) 36(28) 071

Hospital mortality

Dot are xpressed o %), ARDS: aute resprtony diress synrome
FokL kR Mongardon, 2012
YUE AR E AN LAATR M L2 B R S F e g IR A
PR F il THRIFT 2 BFRE 0 7 &L DT ;gi zégfsrmﬂ TwAY
oo g MG AR A L GATR R LR A2 SR A AW TR AR
B 1 B - ) edR ST o
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¥=% =37

31 P &3t
311 ¥ g

AFETHEYEAET A BIFTHAEE I RG TS (9
NAZRF L) 23 & 7 %% (ESRD A T50p5) #HrREF+ &
BB E i o B Baig kR AR T E R B R i B s v
EFRE TS —"i’é%f— p OB P e o TR F U R R PR R (ESRD)
FAFZpRFAL ARV UFEFLF ARG 2 RHERRF
Few A E f‘aﬁfa;‘“ﬁ%” o

¥ RFEy REFT-E 2 (timetoevent)sh= 45 A0 - BE G EA T
(survival analysis) - if * > B % i BipF R & 27 F > Kaplan-Meier ;2 { # 12
Hrd FEYPFT NREEF SR % o TV R TIE- FREGNRES D
# 3 (p) 0 AR {sE % FF S Hic(step function)#-%2 5% § = - gfg EVIERE 2
$7:% (log-rank test)¥ * Kb 7 %32 5 d M o % - fAE_Cox v b B
W 0t S Rl P RER -T2 (A R)F ¥ - % % #(dependent
variable) ; § # 6 £ $BIR gL H] Y B T I PGS R EGE B R % e
B *& +* (hazard ratio) o
J1I2 ¥ AT AL TR
12w P Gk %

AL G SRFCRRETIFEHRESG F KD TRR O

b e
2 P+ K

F P2 rgFlF ot ™ g 46 F Al sty TP 4 i
Jo BT AR B R BAE
ﬁ%ﬂmwﬁpiwf FEEL ] s T PR R R E
B33 A v on fﬂﬁg%‘,@é ”f?q‘ EBA LIS R o

A
i<
r
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32 BT H%

AT TR EF S 1998-2010 &£ Bl kA ¢ o @B 2 AT A
Fedh 2300 F A REFFEFRHE - P23 2o v RS AP FT e
BEELFALYTATRR D Leazk % LR 4a Glrap o 8 L&
s %79 2 3 2 %74 Pneumococcal pneumonia (ICD-9-CM 481):120 pk 12
Pk o LEHRE L B A WE A KA HF 4 RTRR 837(ICD-9-CM) « 3 %
RSP LR RLEHT RRET R BB L CKD(ICD-9-CM 585)
F23 @ T fe & ESRD(ICD-9-CM 585) > d & = i 2 % &)l o o 24
ELABTE U B HRY A 2w R e BB 4Tk ) LR G
B REEEE S E# YRR REER L 4 2
(control-to-case ratioof 4 : 1)& & ! o
33 A FTH Ik 2 iER

#HR%en 3 0 Apd 2 P (index date) Tk & % Leask % LR 4 2

PoHERER S AT R REED LEIRAY LR L2 2
PREF? 5 15 2 kit & o« Ay enp RF 282 p 3 E ~ §mptp(HVY)
BB ET R P F %0 ESRD(ICD-9-CM 585) cpes i o 5 Skt frdd R fe ' i
IR B ()P %5 %3 %% ESRD «hpffF - ) ¢ #14 p Dec.31
2010 ()= p - (AT P - B)INEFKIFP o

LR

WHE NP enfRa TR 4o & &g (comorbidity) s At dEE 4 B & % b
ZEAFHAL o wBLRPE Y R 2L EH 5§ & & Hypertension
(ICD-9-CM 401-405) - #% k% Diabetes mellitus(DM ; ICD-9-CM 250) » & =
5 Hyperlipidemia(ICD-9-CM 272) 2 -k &+ 7% o ’«’Sﬁs)]% coronary artery disease
(CAD ; ICD-9-CM 410-414) -

FORES AP TRE DTS EHG LR P LAY %8 7 1ICD - 586(%
BiE+47)0 3 HioRk R 75 7 39.95Hemodialysis(u ;% i% +7) » 54.98 Peritoneal
dialysis(*£ 525 45) » & 8 B E < § fidh > 45 1998 & 115 ¥ &0 £~ s
hehp b BRFEI R BLT THEASE S A 5561 0 Renal
autotransplantation » 55.69 2% ¥ %745 ¢ 3 ¥ W 42 & (V42.0 Kidney
transplantation status)J & -
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(LA SR 8 B BArT L RFT R R g Fd v I}E]Pﬁyfi FiHE%
44 R ¢ 8 (CMU-REC-101-012) -

1998-2010 4 4. & A o L4 2300 3 A

1
EREREERFTERASE (DD) , ERERAETRAELS TR
88 fm 4% (DO)

{

B 7 25 & Pneumococcal pneumonia (ICD-9-CM 481)

U

B FAERER A
ID & A4S

P B 1998-2010 F PI35 BAX R e 77 B it 0 fm 4

U

B E R AR 3800 O fm A

U

£ EAGHAFB A 1998 LA

B 3.1 X EEFAML P ALY 2

34 PR\
341 2 EFHE

po1995 & 3 M de DS FREE S Z RERE FEBHS 5 2Rk
PAREEEGHIRE P20 E K 2ATAFZF S Lu FapLa Lo
#-iTF 99% % B » ¢t & #1 & (National Health Insurance (NHI) system)
Poo B ARB7 A4z ¢ LR ER AT BAEELR)TL LR FIRIALR
TRAREFEGFLTRE 228 > Sl ELF > WiFrtep WK 89 £
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At B F R i
F2 Ap AR B A JL
ha W22k S Al é'ﬂilﬁﬁ%ﬂi TR e
PR il - Y g B TRRT R A sRa T - A g
G iR Ad N P A B AR 0 @ %iﬁ#ﬁ S AR~ BT
AALA AL RERREFARE TR R R A R R AR
#‘;Tﬁxﬁé‘gfa PRI TA R R BT EHE TR SRR - Z},_\%:“’%f
Pk S EFTORY BRI PRL LT BRERL R E RFRE R
EIE
AR ETREAS GZTARAATERE REETHEMS 8 & B
EERF AT A E A TEE ) Y eI - B - A
AR e (DFFBHERA LA (BED) QF F B D HF P w
fh (DETA) Q)F # 2 » 78 4% (HOSB) (4)F * a4 7 4%
(HOSX) O)% #F 3 L4 (DOC) (6)F * * A & * F# 4% (PER)
(ML~ G REP P oty (HV) @)F % i irirst p 4 (HOX) (9% &2
# (DRUG) (10)-& 7 #44 (ID) -
¥ A B RAT ARG ¢ ;}—;:(1)?—4‘1‘%?’?*‘?"5—“2»I)}'{%(DT)(Z)F’H
v

(i
B
3 ol
1 —-\-
Fﬂ«‘»
o
E
T;?'%
oy
d)o
I
._;L\
A;..
poas)
2=
Bt
o+
fy
=
N
P
ol
=
Dy

Bt ik (CT) Q)i rmpﬁ;%‘as " 4P i (DD) (4) Lk F A
%ﬂf% Fg ELE R Y (DO) (5)}"'B T & ,é:}%p@ Kb A (CD) (6)F'B’/’7
?g dgh (00) (MFHE R ™ 2 ABP oty (GD) 8)#F 9% A ™

¥4 7}"&% (GO) () ikFaph (ID) e *F b iifhFe i R Fet > W
ek T aE g Z A BT REME ) 2R TERT R F
LB R 5% o
342 F* 2 THK

R 2 S S ,‘iﬁ%(Reglstry for beneficiaries : ID) © -k
A R s mz‘;ﬂ W E R CEFD > B
2poldnl P E LR 2 £ §opF R TR (Catastrophic illness
dataset : HV) : $5~ & ™ % ;a:),% P iadh(CD) i &4 5 T3nA N
ey B 001 (£ Gopm) 29 T -3 Gy * Y jadig
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( Monthly claim summary for inpatient claims : DT ) o

FEE GRAEEY 0 B P F eI L)L FRF S GA DT RIR
i< (2)d “?55 PP 5 & £ < i s 4% (Catastrophic illness patients @ HV) < (3)
B (HV)e # %< THpRE
3.5 %3t 2

iR G 1998 1] 2010 £ » & E % L shk A LR R ATY Ui PE R
BIT R o 3 EHEF RERA T e g vt bt g SRR R
# * chi-squared test > m & [+ B8 & * t-test kg T B EEF LK)
THRBFLFSBHRY Lo B FT &5 - %F)E GHERASE L
E oo Jﬁa«—t v incidence rate ratio (IRR) » 2 95 7 #f % R (95% confidence
intervals(Cls)) = 4+ %f & %% & @& * * X >3 §F 3] (Poisson regression
Model) o

Efc? %% Cox ' bk *& ?‘Eﬁf‘&\ #7 (Univariate and multivariable

Cox proportlonal-hazards regression analyse) i@ * »t2- 5 877 B 2 R E > F
AR B LR FS LR R F 2 A :JF%(ESRD)ﬁﬂ)}; *% +* (hazard ratios :

HRs)% 95 i #f % & (95% confidence intervals(CIs)) - % % € 4~ 17 #-3] ¢ B i&
BATCEHHE EHEEFAE A RIF)FIREATF LI EHIE - PSS
. subgroup analysis o 4-%F 7 £ 2 % ¥ T }?5 A I A

m
Kaplan-Meier method % /&4 452 > @ % ¥ 2 L B Z U ks sl
(log-rank test) & #& =% -

oty chsiet e 47 E_ie * SAS statistical software package > version9.1(SAS
Institute » Cary » NC » USA) - Kaplan-Meier survival curve £_i# * R #t i+ %
%] (R software : R Foundation for Statistical Computing, Vienna, Austria) - 3+
S % 4 Bk e Z(two-tailed P value) > p &) ** 0.05  * % 337 F 1 5 & =73
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Yr® A1 %%

41 B E RN

EAETHFZ 2 AT GRAREFER > A LR AT LR L ales
kR 18,302 A AR A| G F B de o 2EN LGSR FE LR 2 HRE AL
2B AR LB LA A AR A B R E R
fedtiz it > 1 1 4 2 vt B(control-to-case ratio of 4 : 1)@ % 4 73,208 4 2
HRE o A > Fo%2s 170 4 & £ if gi(Lost to follow up) ~ 3,577
Lze= 5218 4 d > R % % (Withdraw from insurance system) - @ %P
px 991 A & £ 3¢ gi(Lost to follow up) ~ 7,479 4 5== ~ 13109 A d > X @
%19 i%-(Withdraw from insurance system) o ¥+ip| & s % 5 i@ 5§ 2 Bdy o
Bcypdr » TEHEHREZL o FRERIH AN s E8 0K ~ 2 £ H g
R EF R P A AT o
42 % LHAIR A KR R HF LI TR FEE PN EE R

A TR gATR R LR Aom APz (T 53 1998 # > 2004 # - 2010
# w5 0.104%0 ~ 0.071%0% 0.084%0 o = * F]3 X 4k ”pf]’* NSNE R MER S
2 %% > HTohE X #ch 21.74485 % 5 4e@ 4.1 -

Proportion(%o)
0.12

. ~
0.08 \ /\/
NN

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Year

0.07

0.06

i8] 4.1 Annual prevalence of adult pneumococcal pneumonia infection

FoeZ HRE2 A v AP EE ML Hp st 4 410 &% L4k
LR Ao R EFEY 0§ 1t B g 3 14(65.8%V5.34.20%) o ¥ L 4ask )
LR FEF Aot LTk R LR S %52 ToE# L b5 65.8£17.8 %
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65.0+17.9 & > H p i@ 3 0.001 Bom A 2j 48 % W LTk F LR 4R
HTiomdog o Gk FR LR AR ) B2 A K KRG 0 65 &
A gt IR 60.6% T AT A B LS AoRE A Y kL w
Nz 3

R B S B KR o R AR R AR Az gk
KR AR 2 TR S AR R A bR S
JE CF o B (32.6%Vs.16.3%) ~ #F F 5 (20.0%vs.8.10%) ~ & 5 75 (6.70%Vs.3.24%)
E Tk 0% o B3 (17.4%vs.8.18%) B p B o] 3+ 0.0001 A% & e 48 B -

241 g lmor L aask LR RORE LR TR A HAp M E R

Pneumococcal pneumonia
= AR gATR *];?]f,&\ 2
Variables NO() YES(7 )
P-value
L] N=73208 N=18302
Sex 15| n(%) n(%)
Female ¥ 25068(34.2) 6267(34.2) 0.99
Male % 48140(65.8) 12035(65.8)
Age, mean(SD) # # 65.0(17.8) 65.8(17.9)
Stratify age # # 4 &
<35 6047(8.26) 1513(8.27) 0.99
35-50 8844(12.1) 2211(12.1)
50-65 13956(19.1) 3489(19.1)
65-75 16352(22.3) 4088(22.3)
75+ 28004(38.3) 7001(38.3)
Comorbidity & & e
Hypertension & = /& 11953(16.3) 5957(32.6) <0.0001
Diabetes #% 7 5930(8.10) 3660(20.0) <0.0001
Hyperlipidemia 3 = % 2369(3.24) 1227(6.70) <0.0001
CAD ik 9 7% o2 B0Ps 5991(8.18) 3191(17.4) <0.0001

Chi-Square Test, *: Two sample T-test
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4.3 3 %R¥EE T 3R W THBH(ESRD) g 4 5 2 1L 52 1 &
B ORFR PR T 0K (ESRD) e 4 5 2 4 4 St b (incidence rate
ratio) vt $i % 7|3t & 4.20 9 W gAIR FE LR A %R 5 290 has B iE gl
B4 AP T Has %ﬁﬁ%"ﬁi)ﬁa RO 5 E H o A -& 428 4 =
B2 L AR A LR AR E LR P o 4 -& 15.0 4 o 4 0t 5I(IRR)
AR TE o B ATk g LR B OEFE S 2UE dask e LR B R L 282 &
(95% Cl> 2.70-2.95)(42.8vs.15.0 ’ perl0,000 ' person-years) o 4w A Kok
N KARTR Y LR R RFEY 0 T2 LB R TRROF L F LS
4253 442 B g A & o2 L gATR A LR AR R 0 T2 LR
WRHFRDFE L I 0L 5 2762 2927 -
LSS Ry R KAdsh FH LR 4% H A 50 3 65 AL K
B R e 4 i#g/}%& -# 652 A o365 X TH R L E G m L
-# 50.8 A =t o T5 s S E gk A - 499 A St o a2 4T B
B A EFH K H TR /}iam’j} AL F S0k RS kIR oS e
B2 Blesdehk2 g4 3 blhq 202 35 P2 Eagk H g4 Son
Gl § o 0 AR LR ARG 20 ek 0 LR AR 2L 107 B
(95% CI : 8.81-13.0) » H # & ' fF & de ks 2 3 4 F 1t GINE & &L R P 4 @ T
"§ o
BOEFEY R LB R EH %ﬁﬂ%"%:}%ﬁﬂ% EAE IR S
bl e e o g R A B2 RFAE A b<%§@ﬁ$i@iﬁﬁo
v gk R % 11»’ﬁ€H£L@ R A0 T i 2 %
J’i@'”:flia&-ﬁ 1182 A =t » B R L EB B2 EH 5] ]};3&41235&
ﬁi“%@ﬁﬁ“ﬁ&%ﬁﬁﬁﬁ$i@ﬁ%i$ﬁ”%“wﬁﬁm“\
BRAEFHEHBLBLFGH 4 -F 474 L5 F u@tpﬂs# LR R =
FE R BEFL T LA FT LR AOEHEE B R L B2 S b
% 2.49 £ (95% Cl : 2.28-2.73) -
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%42 B EET AT AN THR(ESRD)E 2 5 2 4 4 ot bl vl

Pneumococcal pneumonia
= A0 AATE F R B
Variables No(:) Yes(7 )
ESRD ERSaI:'[QeI? ESRD IIE?Sa?eQ
Event 1 Event g IRR*(95% ’CI)
B3 MP%" PY  gone %ﬁﬂ%f‘ PY g AP THBF L F
n;?f{]l;; = }]%);? W;?T{]l;; =% :}% )% Lok
* ax | ® 4%
All 305 & 609 405158 15.0 | 290 67706 42.8 |2.82(2.70, 2.95)***
Sex 4 5|
Female ¥ 221 146156 15.1 | 120 27178 44.2 |2.92(2.71, 3.15)***
Male -+ 388 251997 15.4 | 170 40040 425 |2.76(2.61, 2.92)***
Stratify age
EX
<35 3 38402 0.78 8 9566 8.36 |10.7(8.81, 13.0)***
35-50 25 57567 4.34 29 11888 24.4 |5.62(4.93, 6.40)***
50-65 104 85479 122 99 15187 65.2 |5.36(4.87, 5.89)***
65-75 201 99356 20.2 77 15159 50.8 |2.51(2.28, 2.77)***
75+ 276 117348 235 77 15418 49.9 |2.12(1.96, 2.30)***
Comorbidity & & e
Hypertension 3 = /&
No & 398 353612 11.3 125 53255 23.5 [2.09(1.97,2.21)***
Yes 7 211 44540 47.4 | 165 13963 118.2 |2.49(2.28, 2.73)***
Diabetes #& R
No # 401 376718 10.6 | 127 58441 21.7 |2.04(1.93, 2.15)***
Yes 7 208 21434 97.0 | 163 8777 185.7 |1.91(1.71, 2.14)***
Hyperlipidemia % = 75
No & 558 389103 14.3 | 243 63825 38.1 |2.65(2.53,2.78)***
Yes 3 51 9049 56.4 47 3393 138.5 |2.46(2.04, 2.97)***
CAD =it 7% 1 %
No # 514 375424 13.7 | 211 59310 35.6 |2.60(2.47,2.73)***
Yes 3 95 22728 41.8 79 7908 99.9 |2.39(2.11, 2.70)***

PY, patient-years; Rate”, incidence rate, per 10,000 person-years; IRR*, incidence rate ratio

*p<0.05, **p<0.01, ***p<0.001

B2 F AR L F WA - 1857 4 =0 H = 2w gazk Y LR %
C SE R A -E O7.0 A B S5 K AATE LR SR

_\j\
ﬂv_?\_ﬁ:
el
i
FIRS
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EEEAERR S FH oA 20T A=t o Bl WD L MEAORB IR o 0 4Tk
B:]B‘r!; "i}fﬁ, ‘}f" —;L_T_A - ‘]’)’%}:}'\}?—}y 3_3;;1. 2t 3k ,\éé:r‘ﬁ pﬂfiﬁ; ,\}"& 4%2;%3f€4 fi}’#}‘%ﬁﬁ}?}
2o A4 AL )% 1.91 2(95% CI @ 1.71-2.14) -

B ed o BEHBE P2 RFEHARDTRBOF LI R EHF L

B M AT EY LR A EHE AR R EHF L LAY
4

‘21? T

r=

5

i

FEERA-EIBS AT BRALEF LML EELE G R -
£ 564 4= B eIl B R o 0 K gask ET LR B oEH L
s P L LI LR P LR A CRRE S B B P A S B S 246
(95% CI : 2.04-2.97) -

aur

W

B Y o B ESRBRCHRZ S R THRBDE L S0 &
2k B % ﬁf}%f—ﬁ:%irg o M NAATR T LR A EH R H EEHF

5 0% ;ﬁ[f;ﬁ A THBOFAFLEGHA-E Q9 A FRREH
ik B % .ﬁy];alﬁsgvs:ﬁagsfgqm& 41.8 A =5 b B35 F ok B R LR
;;];«j.ygi;‘a'r P L AR R R A R L E SR B RS B R 2 s
EeS Eﬂﬂﬁ? YR A& Lo ;se-;]iﬁv”"wu”ﬁ)}%ﬂ wA s 239 2(95% CI:
211-270) o d M b ARRE S HOE A ET > Ad Y 2 A > B EEH
JEEDTILT o W LARTR A LR AR ATH 5 I RRILIE 4Tk R
LR AFEFHLF
4.4 Cox W bR & ¥ fFHC 4 41

Cox t* b *& W EF 1Rl 2 7 F]F ®30 4e > A 4TRE > Ao E &2~ 125
EHEEZ G mE AT LW MR EN LR R R AR S AW TR
gt R At & 43

E:0y

BIFIF RN o NEHL K kg o ElL KARS R R R
SAYTRF AR AR e A B A AT R Z B ROFEF AR S
* Hp B Iﬁamiﬁiﬂk"ﬁu 6.79 & 3+ 20 2 35%/,?5%(95%0 3.70-12.5 >
P<0.001) o 2 {4 ] F]3 k2 & %ﬁLwArubgw # g ¥ b % 0.97
(95% CI :0.85-1.11 » P<0.001) ; fe4c » H @ F]F & {8 > 48] F]F & &
F2AER G LB -

<
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T RARTR FE LR R TS 1 om v AT LR R TS 2 AR ETR
% v (Hazard ratio : HR) 5 2.79(95% CI » 2.43-3.21 > P<0.001) - &4 » H
FlFdeEds s G2 LB ERE S RGO AR R LR A TS &
WA A LR 2 2R R 5 203(95% CI o 1.75-2.34 5
P<0.001) -
243 FFFREZVHIR G WRFRE D RpL G2 H OS%NE R F

Crude Adjusted”

Variable HR {953%(C1) HE (95%(CT)
Stratify age

20-35 1 {Reference) | {Refterence)

353-530 339 (1L.77, G.48)ykE* 314 (1.64, 6.0 )+

50-65 8381 (480 162)y** 622 (338, 11.4)*%#*

05-75 10,7 {583, 19.5y%% 635 (346, 11 7y

754 11.8 {648, 21 .5)%*#% 6,79 (3.70, 12 5)¥%*
Sex(female vs male) 0.97 (085, 1 11)ww* - -

Baseline co-morbidities
{ves vs no)
Pneumococcal pneumﬂnia 279 {243, 3 2] )yFwF 203 (1.75, 2.34)y%%%

Hypertension 309 {4,534, 595)y%%* [.B6  ({1.38, 2.20)%%*
Diabetes 10.6 (922, 12.1)%%% 552 (471, 6.48)+*+
Hyperlipidemia 445 (3.6 5.50)**% 128 (1.02, 1.60)*
CAD 343 (2.90,4.05)%%% 110 (0.91,1.32)

+Adju5ted HR.: multivariable analysis ncluding for Stratify age, sex,
hvpertension diabetes, hyperhpidenma, and CAD
*p =005 *#p=001, #¥*p <0001

b5 FFRARL AT o F EHR BRI EEHRBLT R
PIAYTHRFANHER ' o BB TR AR T R R A
¥ 5 5.52 % (HR=5.52 > 95% CI=4.71-6.48 - P<0.001) ; 7 % = R %]+ J
B g3 BRI+ m L EpH R s s 186 % (HR=1.86 » 95%
Cl=1.58-2.20 » P<0.001) ; 2 3 # & "a F]F+ k-t m B oL "g F] 3 /& 2 4p
#Hh % 5 1.28 % (HR=1.28 » 95% CI=1.02-1.60 > P<0.05) o 12 } ¥ 4 » & #
ARG E IR R R EEBRR FEHB LR EEF L
AT LAGEE S RP THRBLZANM G TS

4

Y
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T RIETFF LT G AT EF PR AT AR T L E
3 T IEH Ak T A A4 B MR E LS AR H ¢ RS o A

G

A7t > BPAFREF2 I
0.22 ~0.80 2 0.83) -
%w“’émwk@ﬁm“«k4ﬁ%@%

b FiE 153 3

BB B g R B RE IR RR S 8 2R o & Cox Bk e W R
i** (p value for interaction 4 %] = 0.73 ~
AR R TR B LABTR LR R 2 B WO R
B b B 2 A9 SRR A0
(95% Cl=12.8-18.4 » P<0.001) -

% 4.4Cox v Bk e W R A AT B e Bl B2 T TR e

Cox Proportional Hazard Regression Analysis for the risk of Pneumococcal

pneumonia -Associated ESRD With Interaction of Comorbidity

o Event Adjusted HR' p-value®
Variables
N n (95% CI)

ESRD
Pneumococcal pneumonia  Hypertension

No No 62344 430 1(Reference) 0.22

Yes No 12345 125 2.14(1.75.2.61)%**

No Yes 12014 222 3.59(3.03.4.26)%**

Yes Yes 5957 165 8.97(7.45.10.8)%%*
Pneumococcal pneumonia  Diabetes

No No 68474 449 1(Reference) 0.73

Yes No 14642 127 2.01(1.65.2.45)%**

No Yes 5884 203 7.12(6.01, 8.450%%%

Yes Yes 3660 163 15.3(12.8. 18.4)%**
Pneumococcal pneumonia  Hyperlipidemia

No No 71835 598 1(Reference) 0.80

Yes No 17075 2453 2.73(2.35.3.170%%%

No Yes 2523 54 3.27(2.48.4.33)F%%

Yes Yes 1227 47 8.63(6.41.11.6)**%*
Pneumococcal pneumonia CAD

No No 68091 552 1(Reference) 0.83

Yes No 15111 211 2.69(2.29.3.1G6)%**

No Yes 6267 100 2.28(1.84. 2.84)%**

Yes Yes 3191 79 5.75(4.53.7.31 )%

Acljusted HR' :Adjusted for age and sex. *p<0.05,

“p-value for interaction
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45 3 HH2L AP THRBOIFF L F

AP THRR DR L S ,%51(55] AP A EH R L A HL13 #
B fiE — P BESS L4AIR FT LR SR (m M) Bt 2 ATk R LR
A%EFEFR)RFRF LA TFLF (P<0.001 » log-rank test) -

w
O -
(=]
@
> O\ /0. pesmee
- |
o & ] _F
T o A : I
© — Without the pneumococcal pneumonia -
@ ---- With the pneumococcal pneumonia ™
() Fad
) s
[ ™ e
45 o 4 N
T ©
=
() -
£ -~
= -
Q o~
g 9 -
@ o
©
[e)
E r’
= I
=
0] . K
N
3 -
O Log-rank Test: P-value<0.001
5
Q —
o

| | | | | | | |
0 2 B 6 8 10 12 14

Time to end-stage renal disease(years)
4.2 Kaplan-Meier = ;% @ 3+ e wl2 B %8 T50p 2 R34 4 &

(A I= 7+ &)
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¥IF BHhaEik

AR A R - BART N A IR R R i A TR
FAFAPMAL o & A Tk LR R GRS E A R TR 2
FREH A A28 A HAFd S bl 5 2 ATk LR S 2 L
282 o BHFF 2 5T RWATE 0 E LAATREF UR B L F 2 R
THp2Z b2 pra 5 > BT 8 enh et 5 2.03 5 (95% CI=1.75-2.34
P<0.001) -

LA RR ATRE L e B 0T BB

$o 0 TR FALA LY AW LR E KR A 0 BT il
A
f

$ o0 S SR BB K o AR kAR S T A 4 2 AL PCVT
PRI e SLICING - £ 53 E:Js# N /?'- ]ﬁ-}?&% 4ok 12, Fowowk o saTh ﬁ?‘”’i
4 %G FEM R 7 5L H 4 (Tsal, 2012&Hsu, 2010&Isaacman, 2010) - #1
UL R RRLEN R PR ERA DAY ERA Y I AFRFE{AR
ZELEIN: JPES *pf]a;ta’ °

FZ 0 P m T AR AR Y BADIRAERY 0 S LT R
A

X ‘afﬁ%‘“%ﬁ%%%‘Mﬁﬁ%%%‘”%ﬁ%%%‘%%
PRI L IRPEZ B XARF A 2HARALB R GRHLERST

CDC ** 2012 & 414 e 47 i b 82 A2 B %05 s & 2 424847 31 (CDC,
2012)# dp > - ORFEER W T B AT LA Y 2 W LAAIR R w o
Wldg B oo aEgR @Y 23 % L 4azk ) S pER A w (PPSV23 5 Pneumovax -
Merck&Co.Inc.)» ph & w3 * *v¥75 L7 g P& A 2 19-64 AT B b &
T B IR R TR A :),%(Invasive pneumococcal disease) - ™
CDC(The CKD Healthy People 2010)% CKD I}% €,~ PHfe idE S5
90% o &7k L% » 4% CKD 2 ESRD j5 & 2 & 57id £ 5 7 it i o

MO L ABIR A LR R (e A AFA F*i"#ﬁl%mlﬁﬁi”%#ﬁﬁﬁm;\;%
Eo B LR LR R BB R L TR G A
T sl ARR 2 AAHZ GRS REP A B o 2 B EnBE T (8] 5.1) -
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Pneumococcal Pneumonia

Hypoxemia Sepsis

Circulating factors
Hypotension Host Immune Response o
Inflammation Cytokine Comos
] { Diabetes,
; Hypertension,
L6 umm IL-1 SuPAR Release PIGN EigRalic syndrome
TNF-a
TGF- 3
Endothelial
: Fibrinogen FSGS
Dysfunction: Medication:
I-CAM1, CrP Antibiotics, NSAIDs
! Microangiopathy Progeinuria
Renal Tubular HUS, TMA
Injury
Tubulointerstitial
inflammation

Renal scarring

@51&%ﬁ%@ﬁﬁ@%ﬁ%%ﬁ%%ﬁzwwpi
— o W GBI A LR R Ar G Bt i A A TR R G
AT ROFGLAAMNE BEFRRG 6 FHET & LR ReOT
Lo FIR AR AN NP BRfrld FFEXTF R L“%‘zé}#;‘? ’
FidheR s i fime i v ST L EHGE L A-FFEL
(Epithelial-mesenchymal transition : EMT) » ¢ & Jix ¢ 3¢ = S a3k ch 4 2
(Zeisberg, 2010) -

e

¥ o 0 L4aTR A2 e BEL £ & ehd (%] (virulent factor) > 5 F 3
FRAFLF B~ bl g Lo P ET RS 4]~ 846 CF BIERY
(C-reactive protein) { — # 314 km*# jgr % «h2 = (Tuomanen, 1995) - it {7 5 &
% 4p i(Fried, 2004) » & # § )k R LiEb B2 WGRe F]F > 4o C F i
0~ 39 R (fibrinogen) 2 % 7 F]+ (factor VII) » 2 b+ &€ & 5 R 1R
FEH R 0T - 2§ 0 hd F(IL6)fr C F et 3y frroiFi
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Ja (%7 i v &)= § 4p M (Vincenzo, 2002) - ¥ ¢t » ClpL(chaperonin) £_
HSP100/Clp & H ¢ — H » & L 4ark FR 2 5 4P € 3f % B3k~ 7]+
(TNF-a)sh2 4 (Tu, 2007) 3% 7~ ¥+ fpew g ® 0 s LEBT %
#eh—- B ??)gle F+ o XV AT RSB L YRR E S (Knotek,
2001&Ficek, 2006) o #f g 3 5 F]+ & 7 5d 3 4 TGF-fl 2 s m A F TF
frah i (Bani-Hani, 2008) » 5 1 A& F JeiiE it § RAET SRR A
BN A e poehin e B3R5 ] (intercellular adhesion molecule-1: ICAM-1)
qERRARNMT wmreRERT g o ARG F RS L hme
%%?%R%ﬁ?ﬁ%’fﬁﬁ%éﬁ%ﬁ’%T%@Fﬁ?ﬁﬁﬂ%ﬁ
TR o

Bz BT- R Ap A LR R AP g AT R M en i s
A 5% pr R s B X & E(urokmase type plasminogen activator receptor :
SUPAR) - - # F i3 O30 & B ¥ o ok A iv focalsegmental
glomerulosclerosis(FSGS)(Wei, 2011) - # A #8:E2% ¢ - R IR 3 45
PREEETPIRA om B E LY g PR R R ) 0% B R RS A
XA Vb A ) BUR B o FRpEEE AR FE R AR BT TR T TSR
@ 1% = & _twz (podocyte) ¥ B3 integrin 75 14 5 Pt I R ig R K m
wERSRT MR G AL o ¥ - RET N A% LR ER bR
A s B P RS AR R FER LY A E - BE RS- S
(Wittenhagen, 2004) ; = 483 5 > oL @ ARk 3803 BF R ko A X L A
FOOLR ph R AR R AP ¢ SRR A SR PR R A R e F A
WA S & LK o AT W L AATR R P PR EE A BB PR R S
B A FE LR i 7 R E R d 2 Y oo &
T VRERTUGHZE 39 RO P F R TREAT )RR RG T
% 4 q it (Benigni, 2004) -

oo bIEL s TR LR FEFEFLELETURTX
(Fernando, 2010) o % & 5% W gasd o F iR § RTUHF 4 > LS HR A RY

B L E 4 BT TR T L (AGN) 2 o

s

%1 o e A ARER AR I ER DR F s 4 2 H 4
a_fx % #(File, 2010) ;5 ¥ ¢t » #-4t¥4 % penicillin » macrolide » % 4#-%f7%%
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WO % e ceftriaxone s H f® S o g T+ iE # g (Hsieh, 2009&Tsai,
2012) o tiEfEERT G MARE AR P A prehp i A IFRE > X0 F 8
oA Eyr g Bidsk I ke 7w BR L2 L2 F R P o F
Moo E Rt 2R Y AL TR ST G o
D M F s B A AR A LR R EEH T & EH g B
SHE AR R B Bty o SR A E R ALY BRI THR S
E R DERTFF o Ra BRI P 0 iplt § B 8 N 4aTk f
NE RGBS FF RIS WA AR A B E AP THRR P ERP
kg2 Ap BRI
5.2 3 "]
521 @HRFTHREFS T '

PR RE A B AR DA T ZABOTHE > KRa TR D
CRC N IS T

s

<

|

Fo0 2AREFTRET ¢ 7 FLRATRSE oD & A
3

W 7,.4' ‘“‘Pq I“' ~ ?\g:}?aQ y 33 .l;'—':E FK EE —,:ELHT"; ;\é,é,j: ]}"IET’L_ l\}i 4.«E\; %F%}P‘:’E’J’j;
WEF LTI TR SRS T
¥ ) i VO A A e GldrdR iR iR £ >

F = o WA ;L;:r;z FRE H 5k 7
#3p >~ BERIEBGI o = b%‘J"Frf&l_ LML S RS R X o 1;%_?, AT
@mpxa%;yﬁlﬁﬂ+m A AP TREFF T R T RES
B3RP FIFAE DT o AW TR Bchp R R o B RIS -
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