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BiRViPiOaU UecRPbiQaQW hXPaQ eU\WhURSRieWiQ (UB-851) YeUVXV RefeUeQce ESUe[� 
iQ HePRdiaO\ViV PaWieQWV ZiWh ReQaO AQePia: A MXOWiceQWeU, RaQdRPi]ed, DRXbOe-
BOiQded, PhaVe III TUiaO IQ TaiZaQ 
ፄᇙ人ᜪ重組促紅血球生成素生物相似ᛰ UB-851ჹ照於 ESUe[�在腎性貧血血液
透析患者中的比ၨ:一項在台᡼多中心、ᒿᐒ、ᚈ盲、第三期ᖏ床試ᡍ 
Chien-Hsing Wu*1, Chih-Chung Shiao*2, Hsien-Yi Wang#1, Der-Cherng Tarng#2 
吳建ᑫ*1, ᑵ志忠*2, 王Ꮶ奕#1, 唐ቺ成#2 (*第一作者炻# Corresponding author) 
Division of Nephrology, Kaohsiung Chang Gung Memorial Hospital*1, Division of Nephrology, 
Camillians Saint Mary’s Hospital Luodong*2, Department of Nephrology, Chi Mei Medical Center#1, 
Division of Nephrology, Taipei Veterans General Hospital#2 
高雄長庚ᙴ院腎᠌科*1, ᛥ東聖母ᙴ院腎᠌科*2, 永康奇美ᙴ院腎᠌科#1, 台北ᄪᕴᙴ院腎᠌科#2 
 
BackgURXQd： 
Erythropoietin (EPO) is responsible for the development of red blood cells, culminating in the synthesis 
of hemoglobin (Hb). To address anemia resulting from EPO deficiency in chronic kidney disease and 
to bolster erythropoiesis in autologous blood collection efforts, recombinant human erythropoietin 
(rhEPO) have been introduced. UB-851, represents a biosimilar rhEPO counterpart to the reference 
medication, Eprex®. This study aims to substantiate the comparable efficacy of UB-851 and Eprex® in 
sustaining target Hb levels, while establishing the absence of notable disparities in safety and 
immunogenicity for hemodialysis patients with anemia and chronic kidney disease. 
MeWhRdV： 
The phase III trial spanned 52 weeks and encompassed two parts. Part I unfolded across two stages: the 
initial stage (week 1 to 20) encompassed dosage calibration and Hb level maintenance, followed by a 
second stage (week 21 to 24) focused on efficacy assessment. Part II consisted of a single-arm phase 
(week 25 to 52), which sought to gauge the long-term safety and immunogenicity of UB-851. 
ReVXOWV： 
The ANOVA model analysis unveiled that the 95% confidence interval (CI) of the mean Hb level 
alteration from baseline to the efficacy evaluation period (-0.4191, 0.0788)/(-0.3538, 0.1641) remained 
within the predetermined range of (-0.6, +0.6) g/dL for the Intention-to-treat (ITT) and Per-Protocol 
(PP) populations, respectively. Moreover, the ANCOVA model analysis demonstrated that the 95% CI 
of the difference in mean weekly epoetin dosage change from baseline to the efficacy evaluation period 
(-2.0297, 20.4240)/(-2.0489, 21.4425) adhered to the threshold of (-45, +45) IU/kg/week for the ITT 
and PP populations, respectively. These observations confirm the clinical equivalence between UB-851 
and Eprex®. No noteworthy alterations were observed in laboratory values, 12-lead electrocardiogram 
(ECG), physical examination (PE) results, or vital signs for either cohort. No instances of anti-epoetin 
antibodies were detected in the UB-851 group. 
CRQcOXViRQV： 
Intravenous UB-851 demonstrated favorable tolerance among patients. Its efficacy was established to 
be similar with Eprex®. Comparisons of the safety and immunogenicity attributes of UB-851 and 
Eprex® indicated a significant degree of similarity, thereby reinforcing the notion of biosimilarity 
between these two products. 
Ke\ ZRUdV：Anemia, biosimilar, erythropoietin, hemodialysis 
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CLUcXOaWLQJ OVWeRcaOcLQ FUacWLRQV aUe AVVRcLaWed ZLWK VaVcXOaU CaOcLILcaWLRQ aQd 
MRUWaOLW\ LQ CKURQLc HePRdLaO\VLV PaWLeQWV 

RXei-An Lin1,2, Chih-YX Yang1,3*, Yao-Ping Lin1,3, and Der-Cherng Tarng1,3 
1 InstitXte of Clinical Medicine, School of Medicine, National Yang Ming Chiao TXng UniYersit\, 

Taipei, TaiZan, 2 Department of Medical EdXcation, National TaiZan UniYersit\ Hospital, Taipei, 

TaiZan, 3 DiYision of Nephrolog\, Department of Medicine, Taipei Veterans General Hospital, 

Taipei, TaiZan 

  

 

BacNJURXQd： 

VascXlar calcification, a component of chronic kidne\ disease-mineral and bone disorder (CKD-

MBD), is preYalent in patients Zith end-stage kidne\ disease (ESKD) and contribXtes to high 

mortalit\. HoZeYer, the association betZeen the blood leYel of total osteocalcin (OC) and YascXlar 

calcification and mortalit\ remains inconclXsiYe. We, therefore, inYestigated Zhether different OC 

fractions can serYe as biomarkers of YascXlar calcification and mortalit\ in the ESKD popXlation. 

MeWKRdV： 

This obserYational cohort stXd\ enrolled patients on maintenance hemodial\sis. Plasma 

carbo[\lated OC (cOC), Xncarbo[\lated OC (XcOC), and intact parath\roid hormone (PTH) Zere 

measXred. The percentage of carbo[\lated OC (%cOC) Zas calcXlated as diYiding cOC b\ total 

OC. The YascXlar calcification seYerit\ Zas defined b\ an aortic calcification grade. The patients 

Zere folloZed for three \ears and one month. 

ReVXOWV： 

A total of 184 patients Zere enrolled. In the mXltiYariable logistic regression, plasma %cOC, bXt not 

cOC or XcOC, Zas independentl\ associated Zith the seYerit\ of YascXlar calcification (OR = 1.019, 

p = 0.036). A significant U-shaped correlation Zas foXnd betZeen plasma %cOC and PTH (p = 

0.002). In the mXltiYariable Co[ regression, patients Zith higher plasma %cOC had a higher risk of 

mortalit\ (qXartiles Q4 YersXs Q1-Q3, HR 1.991 [95% CI: 1.036±3.824], p = 0.039). 

CRQcOXVLRQV： 

In patients Xndergoing chronic hemodial\sis, plasma %cOC positiYel\ correlated Zith YascXlar 

calcification and e[hibited a U-shaped correlation Zith PTH. FXrthermore, a higher plasma %cOC 

Zas associated Zith increased mortalit\. These findings sXggest that plasma %cOC ma\ serYe as a 

biomarker for CKD-MBD and a predictor of clinical oXtcomes in chronic hemodial\sis patients. 

Ke\ ZRUdV： 

osteocalcin; carbo[\lated percentage; secondar\ h\perparath\roidism; YascXlar calcification; 

Xremia 
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The aid of artificial intelligence in the diagnosis of exit site infection in peritoneal 
dialysis patients 
使用人工ඵ能來ᇶ助ບᘐဎጢ೸析஻者的出口೽位ག染 
I-Kuan Wang1,2; Kuan-Chi Chen2; David Ra\ Chang1; Ping-Chia Lai1; Chun-Yuan Lin3 

王怡ቨ 1,2, ഋ冠ሸ 2, 張育ྷ 1, ᒘ彬卿 1, 林俊స 3 

1 Divisions of Nephrolog\, China Medical Universit\ Hospital, Taichung, Taiwan, 2Department of 
Medicine, College of Medicine, China Medical Universit\, Taichung, Taiwan, 3Computer Science & 
Information Engineering, Asia Universit\ Hospital, Taichung, Taiwan  
1中國附ᙴ๝᠌科, 2中國ᙴᛰ大ᏢᙴᏢ院, 3亞洲大Ꮲၗ工系 
 
 
Background: Peritoneal dial\sis (PD), renal replacement therap\ at home, requires the placement 
of a catheter that traverses the patient's abdominal wall and extends into the peritoneal cavit\. 
Infection, one of the major complications of PD, can occur at the catheter exit site, tunnel, and 
peritoneum, potentiall\ leading to morbidit\, mortalit\, and catheter removal. Exit site infection is 
defined as the presence of purulent discharge with or without er\thema of the skin at the catheter-
epidermal interface. Patients need to inspect the exit site dail\ to detect infections earl\. The 
purpose of this stud\ is to utili]e artificial intelligence (AI) to assist in the detection of exit site 
infections in PD patients.  
Method: Patients or medical personnel took photos of the abdominal catheter exit site using a 
smartphone camera. Abnormal exit site features were defined as the presence of redness, swelling, 
crust, and discharge. These photos were reviewed b\ medical personnel and classified as normal or 
abnormal images. The no-code development platform AIDMS, established b\ Leadtek Compan\, 
was used for image classification and object detection with adopting image classification models 
including ResNet, Inception, and MobileNet series, and object detection models including Yolo, 
DETR-transformer, and Resnet series. 
Results: Medical personnel reviewed a total of 220 images, of which 150 were classified as 
abnormal and 70 as normal. Object annotations were also performed separatel\. The ratios of 
adopted training, validation, and testing were 7:1:2. In dataset 1, original pictures with noise deleted 
were used. The best performance for image classification prediction was achieved using ResNet-50, 
with an accurac\ of 0.800 and an area under the curve (AUC) of 0.835. At a probabilit\ threshold of 
0.92, the positive accurac\ was 0.958. In dataset 2, in which wound region of interest was selected, 
the best performance was achieved using Inception-V3, with an accurac\ of 0.89 and an AUC of 
0.934. At a probabilit\ threshold of 0.9, the positive accurac\ was 0.964. In object detection, the 
best performance was achieved using Yolo v4, with an AP50 of 0.805 at an intersection over union 
(IOU) of 0.5. If object detection results were used to determine image classification, the model had 
an accurac\ of 0.911, an AUC of 0.864, and a positive accurac\ of 0.935 at a probabilit\ threshold 
of 0.81. 
Conclusion: Given the higher accurac\, precision, and AUC, AI can be used to assist in the 
detection of exit site infections in PD patients. Moreover, since object detection results are more 
intuitive and have onl\ slightl\ lower performance than image classification with wound region of 
interest selected, object detection technolog\ ma\ be emplo\ed in the future to aid in the diagnosis 
of exit site infections. 
Ke\ words: artificial intelligence; exit site infection; peritoneal dial\sis.  
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The association of glycemic control with patient survival and technique survival 
in incident diabetic peritoneal dialysis patients 
ᑗ尿病腹ጢ透析病患血ᑗ控制ᆶ病患ᆶ技術存活的相ᜢ 
Hsin-Ju Huang1; I-Kuan Wang1,2; Hei-Tung Yip3; Ping-Chia Lai1 

黃╻茹 1, 王怡ቨ 1,2, ယ晞彤 3, ᒘ彬卿 1 

1 Divisions of Nephrolog\, China Medical Universit\ Hospital, Taichung, Taiwan, 2Department of 
Medicine, College of Medicine, China Medical Universit\, Taichung, Taiwan, 3Management Office 
for Health Data, China Medical Universit\ Hospital, Taichung, Taiwan  
1中國附ᙴ腎᠌科, 2中國ᙴᛰ大ᏢᙴᏢ院, 3中國附ᙴᖏ床၂ᡍ中心 
 
 
Background: The aim of this stud\ to investigate the predictive values of gl\cemic control on 
prognosis in incident diabetic peritoneal dial\sis (PD) patients. 
Method: From medical records, 259 incident diabetic end-stage kidne\ disease patients undergoing 
PD were identified to estimate risks of mortalit\ and technique failure b\ gl\cemic control status 
from 2007 to 2016 with follow-up to the end of 2018. 
Results: Compared to patients with time-averaged A1c values more than 9%, the risk of mortalit\ 
was lower for patients with A1c of 6-6.9% [adjusted ha]ard ratio (HR) =0.39; 95% confidence 
interval (CI) =0.20, 0.78] and 7-7.9% (adjusted HR =0.47; 95% CI =0.24, 0.91). The risk of 
technique failure was lower for patients with time-averaged A1c of 6-6.9% (adjusted HR =0.55; 
95% CI =0.33, 0.92) and 7-7.9% (adjusted HR =0.53; 95% CI =0.31, 0.90), compared to those with 
time-averaged A1c values �9%. Patients with baseline fasting serum glucose levels of 70-150 
mg/dL had a lower risk of technique failure (adjusted HR =0.48; 95% CI =0.24, 0.97), compared to 
those with levels >300 mg/dL. Comparison based on time-averaged fasting serum glucose levels 
showed that patients with levels of of 70-150 mg/dL had a lower risk of mortalit\ (adjusted HR 
=0.53; 95% CI =0.29, 0.99), compared to those with levels of 200-300 mg/dL.   
Conclusion: Diabetic PD patients with time-averaged HbA1c 6-8% or fasting serum glucose levels 
of 70-150 mg/dL and time-averaged HbA1c 6-8% or baseline fasting serum glucose levels of 70-
150 mg/dL had reduced risks of mortalit\ and technique failure, respectivel\. 
  
Ke\ Zords: Diabetes; glycemic control, mortality; peritoneal dialysis; technique failure. 
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A Comparative Study of Lifetime Productivity Loss in Hemodialysis and 
Peritoneal Dialysis Patients in Taiwan 
台᡼血液透析與腹膜透析病患終生生產力損失之比較研究 
CKLHK-HVLQ HXDQJ,1 FXKPHL :DQJ,2 Jing-Shiang Hwang,3 JXQJ-DHU :DQJ,4 :HQ-<HQ HXDQJ,4 7VDL-
CKLHK LLQJ,1 CKLHQ-<DR 6XQ,1 :HL-RHQ LLQ,1 <X-7]X CKDQJ1 
黃⎣╻ 1 王富美 2 黃景祥 3王榮德 4 黃文㇆ 4 凌采⎣ 1 孫健ᝬ 1 林威任 1 張育誌 1 
1DHSDUWPHQW RI IQWHUQDO MHGLFLQH, NDWLRQDO CKHQJ KXQJ 8QLYHUVLW\ HRVSLWDO; 2DHSDUWPHQW RI 
EFRQRPLFV, CROOHJH RI 6RFLDO 6FLHQFHV, NDWLRQDO CKHQJ KXQJ 8QLYHUVLW\; 3Institute of Statistical 
Science, Academia Sinica, 4DHSDUWPHQW RI PXEOLF HHDOWK, CROOHJH RI MHGLFLQH, NDWLRQDO CKHQJ 
KXQJ 8QLYHUVLW\.  
1國立成功大學醫學院附設醫院內科部, 2國立成功大學經濟系, 3中央研究院統計科學研究所, 
4國立成功大學醫學院公共衛生研究所 
 
 
BackgURXnd: 
7KLV VWXG\ DLPV WR LQYHVWLJDWH SRWHQWLDO GLVSDULWLHV LQ OLIHWLPH SURGXFWLYLW\ ORVV EHWZHHQ 
KHPRGLDO\VLV (HD) DQG SHULWRQHDO GLDO\VLV (PD) SDWLHQWV, HQKDQFLQJ RXU XQGHUVWDQGLQJ RI 
VRFLRHFRQRPLF EXUGHQ DVVRFLDWHG ZLWK GLIIHUHQW GLDO\VLV PRGDOLWLHV. 
MeWhRdV: 
:H LQFOXGHG DOO LQFLGHQW GLDO\VLV SDWLHQWV, DJHG 25 WR 64, GXULQJ \HDUV 2001 WR 2020. HD DQG PD 
SDWLHQWV ZHUH PDWFKHG DW D 1:1 UDWLR EDVHG RQ DJH, VH[, LQGH[ \HDU, HPSOR\PHQW VWDWXV, DQG 
FRPRUELGLWLHV. MRQWKO\ VDODULHV, GHULYHG IURP NDWLRQDO HHDOWK IQVXUDQFH (NHI) SUHPLXP SD\PHQWV, 
VHUYHG DV D VXUURJDWH IRU SURGXFWLYLW\. 6XUYLYDO IXQFWLRQV, HPSOR\PHQW VWDWXV, DQG DYHUDJH PRQWKO\ 
VDODULHV IRU WKH GLDO\VLV SDWLHQW FRKRUW DQG WKHLU UHIHUHQWV ZHUH FDOFXODWHG E\ DJH VWUDWD DQG 
H[WUDSRODWHG XS WR DJH 65 ZKHQ QHFHVVDU\. LLIHWLPH SURGXFWLYLW\ ZDV FDOFXODWHG DV WKH VXP RI WKH 
SURGXFW RI WKH VXUYLYDO IXQFWLRQ DQG DYHUDJH PRQWKO\ VDODULHV. 7KH GLVSDULW\ LQ OLIHWLPH SURGXFWLYLW\ 
EHWZHHQ PDWFKHG HD DQG PD SDWLHQWV ZDV GHWHUPLQHG. 
ReVXlWV: 
A WRWDO RI 11,451 PDWFKHG SDLUV RI HD DQG PD SDWLHQWV ZHUH LGHQWLILHG. 7KHUH ZDV QR VLJQLILFDQW 
GLIIHUHQFH LQ OLIH H[SHFWDQF\ EHWZHHQ WKH JURXSV. PD SDWLHQWV, KRZHYHU, GHPRQVWUDWHG KLJKHU 
HPSOR\PHQW \HDUV DQG SURGXFWLYLW\ WKDQ HD SDWLHQWV DFURVV DOO DJH JURXSV, ZLWK D PRUH SURQRXQFHG 
LPSDFW LQ WKRVH ZKR FRPPHQFH GLDO\VLV DW D \RXQJHU DJH. MDOH PD SDWLHQWV KDYH DQ DYHUDJH 
OLIHWLPH HPSOR\PHQW GXUDWLRQ 1.68 \HDUV ORQJHU WKDQ HD SDWLHQWV, ZKLOH IHPDOH PD SDWLHQWV KDYH 
1.59 PRUH \HDUV RI HPSOR\PHQW. IQ WHUPV RI OLIHWLPH SURGXFWLYLW\, PDOH PD SDWLHQWV RXWSHUIRUP HD 
SDWLHQWV E\ 37,000 86 GROODUV (86D), DQG IHPDOH PD SDWLHQWV VXUSDVV HD SDWLHQWV E\ 202,000 86D. 
CRnclXViRnV: 
IQ FRPSDULVRQ WR PD, HD SDWLHQWV IDFH D KLJKHU ULVN RI HPSOR\PHQW FKDOOHQJHV DQG XQHPSOR\PHQW. 
7KLV GLVSDULW\ LQ OLIHWLPH SURGXFWLYLW\ PD\ UHVXOW LQ HOHYDWHG HFRQRPLF EXUGHQV, DIIHFWLQJ ERWK WKH 
SDWLHQWV DQG VRFLHW\ DV D ZKROH. 
Ke\ZRUdV: GLDO\VLV, HQG-VWDJH NLGQH\ GLVHDVH, SURGXFWLYLW\ ORVV, HPSOR\PHQW 
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