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Abstract. Peritoneal dialysis (PD) is a widely practiced treatment option for patients with chronic
kidney disease (CKD). Patients undergoing PD have lipid abnormalities that pose a significant
cardiovascular risk. Elevated Proprotein Convertase Subtilisin/Kexin Type 9 (PCSK9) levels
in these patients may worsen their lipid dysregulation. However, limited data are available
on PCSK9 concentration in PD patients. The present study aimed to examine the correlation
between plasma PCSK9 and serum lipid profile in patients on PD.

Methods. In this cross-sectional study, a total of 160 participants were included following
the selection criteria. Of them, 80 were CKD patients on PD (Group A) and rest 80 were
apparently healthy subjects as controls (Group B). Fasting serum lipid profile, serum albumin,
serum creatinine, urinary protein creatinine ratio (UPCR), and plasma PCSK?9 levels of all
participants were measured. Additionally, PD adequacy parameters (Kt/V urea, creatinine
clearance, residual renal function, transport status) were recorded for PD patients.

Results. PD patients had significantly high levels of total cholesterol (TC), low-density lipoprotein
(LDL) cholesterol, and triglyceride (TG) compared to controls (p<0.001). PD patients exhibited
a significantly elevated level of PCSKY than controls (p<0.001). In PD patients, PCSK9 had
a significant positive correlation with TC (r=0.713, p<0.001) and LDL cholesterol (r= 0.747,
p<0.001). TC (>200 mg/dL) and LDL cholesterol (>130 mg/dL) were significant predictors of
elevated PCSK9 levels. A cut-off value of PCSK9 >125.3 ng/ml was significantly associated with
dyslipidemia in PD patients, with a sensitivity and specificity were 85.0% and 87.5%.
Conclusions. Serum TC, LDL cholesterol, and TG levels are considerably higher in PD patients
compared to healthy controls. Patients receiving peritoneal dialysis also had significantly
elevated plasma PCSK9 levels. Plasma PCSK9 was positively associated with TC and LDL
cholesterol. TC and LDL cholesterol were independent predictors of elevated plasma PCSK9
levels in patients undergoing peritoneal dialysis.

Key words: chronic kidney disease, peritoneal dialysis, proprotein convertase 9, cholesterol,
low-density lipoprotein, triglycerides, hypercholesterolemia.
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Ma. Macyaya Kapim!, Kasi ITTaxnyp Anam2, A. X, Xamix Axmen!, Myxamman Haspya Icaam!,
Hosmmn Taciima Xocceitn3, M. Pesaya Anam!, ®epnoyc Txaxan!, Caiien ®aszmyn Iciaml,
M. Kaoip Xocceiin!, Ma. ®apxan Xacan Yoynxypi¢, Kanimk Tenapa Axrepl, A. K. M. ITTaxizyp Paxman!

ILnasmoBuii PCSK9 Ta iioro kopesuis 3 jginigaum npodijieM naunieHTiB, gKi
JIKYIOTbCSl IEPUTOHEATbHUM Jia1i30M: ONepeYHe JOC/IiIKEHHS

IBanrnanecpkumit MenuuHuMil yHiBepeutert, Jakka, banrnagemn
MenuuHuUi KoJerxk i jJikapHa imeHi cepa CaniMmysum Ta Mitdopacbka nikapss, Jakka, banrnagemn
30mnkosoriyHa Ta 3araubHa JikapHa Ahsania Mission, Yrrapa, Jakka, banrmagem
4MennuHMii KoNenx iJlikapHda Myrna, [lakka, banrmanem

Pesiome. [lepumoneanvhuii dianiz (I11]) € wupoko 3acmoco8ysanum memooom AiKy8aHHs NAUIEHMIG 3 XPOHIUHOIO
xeopoooro Hupox (XXH). Y nayienmis, siki nikyromocs memodom I1J[, yacmo cnocmepiearomucsi nopyuleHHs AinioHoeo 00-
MIHY, wo niosuwye cepyedo-cyournnuil puszux. Ilioeuweni pieni nponpomeinkoHeepmasu cyomunizut/KeKcuHo8020 muny
9 (PCSKY) y yux nauyicumie moxcymo nocuarogamu ainiony oucpeeyaayiro. Oonak oati uwjodo konyeumpauii PCSK9 y
1T nayienmie 3anuwaromocs obmexcenumu. Memoro yb0o2o 00caiOdceHHs 0YA0 gUSHUMU KOPEAAUito Midic KOHUeHmMpayi-
eto PCSKY i cuposamkosum ainionum npoghinem y I/[ nayienmis.

Memoou. /lo uyboeo nonepeuroeo docaioxncenus 6yno exaouero 160 yuacnukie 8ionosiono 0o kpumepiie 6K110-
yenus. 3 nux, 80 6yau I1J] nayienmamu (epyna A), a inwi 80 — npakmuuno 300posumu ocobamu (epyna B). B ycix
VHACHUKIB BUBHAYANU CUPOBAMKOBUL AINIOHUIL nPpohinb Hamuje, pieHi CUPOBAMK08020 ANbOYMIHY Ul KDeamuHiny, cnig-
gidnoutenns oinok/xpeamurin y ceui (UPCR), i pisens naasmosoco PCSK9. Jlodamkoeo, y I/l nayicumie euznauaiu
nokasnuxku adexkeamuocmi dianizy (Kt/V cewoeunu, Kaipenc kpeamuHiny, 3aAUK08a QYHKYis HUPOK MPAHCHOPMHUL
cmamyc).

Pezyaomamu. Y I/l nayienmie pigni 3aeanvHoco xonecmepuny (3X), xonecmepury ainonpomeinieé HU3bKoi wjinb-
nocmi (JIITHII]) i mpueniuepudie (TT) 6yau docmosipro suwumu nopieHsHo 3 KoumpoavHoro epynoro (p < 0,001). Y I1J]
nayieumie makodc 8useieHo 0ocmogipro euwuil piceno PCSK9 nopisnano 3 konmponem (p < 0,001). Konuenmpauis
PCSK9 y 1]l nayicumie mana cmamucmu4Ho 3Ha4yuy no3umuery Kopeasayiro 3 3X (r = 0,713; p < 0,001) ma xoaec-
mepurnom JIITHII (r = 0,747; p < 0,001). 3X >200 me/0a i xonecmepun JIITHII] >130 me/0n 6yau docmogiprumu npeo-
ukmopamu niosuwernux pieniec PCSK9. Ilopoeose 3nauenns PCSK9 >125,3 ne/ma acouitosanoce 3 ducainidemiero y I
nayienmie 3 uymaugicmio 85,0% i cneyugpiunicmio 87,5%.

Bucnoeku. Pisni cuposamkoeoeo 3X, xonecmepuny JITHII i TT € 3nauno euwumu y I1J] nayienmie nopigHsauo 3i
300posumu 0cobamu KoHmpoavHoi epynu. I nayicumu maau docmogipHo niosuuieri pieni naazmosoeo PCSK9. PCSK9
nosumueHo acoyiroeascs 3 3X i xonecmepurom JIITHII. 3X i xonecmepun JITITHII] 6yau nezanexcHumu npeduxmopamu
nideuwenux pienie naazmosoeo PCSK9 y I/ nauiecnmis.

KmouoBi ciioBa: xponiuna xeopoba Hupok, nepumoneanvruii 0iasis, nponpomeinkongepmasa 9, xonecmepun,
ninonpomeinu HU3bKOI WinbHOCMI, mpueiuepuou, einepxoiecmepunemis.

Introduction. Peritoneal dialysis (PD) serves as
a home-based treatment for end-stage kidney disease
(ESKD), offering flexibility, preservation of residual
kidney function, and better quality of life compared
to in-center hemodialysis [1]. It accounts for approxi-
matelyl1% of global dialysis use [2]. Despite several
advantages, a major metabolic side effect of PD is dys-
lipidemia, which has been predominantly considered as
a cardiovascular risk [1, 3]. This population has a very

Masudul Karim:
masud15th@gmail.com

high prevalence of dyslipidemia, which ranges from
18.1% to 91.7% [1]. The exact pathophysiology of ab-
normal synthesis of lipid components in PD patients
is still unknown. Peritoneal protein losses of 1-2 g/l of
drained dialysate, which results in hypoalbuminemia
contributing to this abnormality [4]. Due to significant
protein losses in peritoneal dialysate, patients with re-
nal failure receiving PD have elevated serum levels of
both total cholesterol (TC) and low-density lipoprotein
(LDL) cholesterol [5]. One conventional risk factor
for cardiovascular events is dyslipidemia. Cardiovascu-
lar disease (CVD) continues to be the leading cause of
death among patients using PD, with an incidence that
is many times higher than that of the general population
[3]. High levels of serum TC, LDL cholesterol, very
low-density lipoprotein (VLDL) cholesterol, triglyc-
eride (TG) and low levels of serum high-density lipo-
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protein (HDL) cholesterol are all well-known risk fac-
tors of developing CVD [6]. Recently, serine protease
proprotein convertase subtilisin/kexin type 9 (PCSKO9)
has been identified as the third gene linked to autosomal
dominant hypercholesterolemia, alongside the well-es-
tablished genes encoding the LDL- receptor (LDL-R)
and apolipoprotein B (APOB). PCSK9 plays a crucial
role in cholesterol metabolism by regulating the degra-
dation of LDL receptors on the surface of hepatocytes
[7].

The liver produces the majority of PCSK9. How-
ever, the kidney and intestine also produce smaller
amounts [7]. PCSK9 binds to the LDL-R on the sur-
face of hepatocytes, forming a complex that is then
internalized and induces its breakdown via the lyso-
some metabolic pathway [8]. Through this mechanism,
PCSK9 modulates the clearance of circulating LDL
cholesterol from the bloodstream. Regardless of its en-
zymatic activity, PCSK9 functions as a chaperone that
promotes the intracellular degradation of the LDL-R
[9]. PCSKD9 inhibits the LDL receptor’s recycling to the
cell membrane by promoting its degradation, which ul-
timately results in a posttranslational decrease in LDL
receptor expression [10]. Indeed, a significant decrease
in plasma LDL cholesterol is linked to a loss-of-func-
tion mutation of PCSK9 [11]. The discovery of PCSK9
has significantly advanced the understanding of lipid
metabolism and has led to the development of PCSK9-
targeted therapeutic agents, such as monoclonal anti-
bodies that inhibit PCSK9 activity. The transcription
factor known as sterol regulatory element binding pro-
tein 2 (SREBP-2) primarily regulates the expression
of PCSK9, which is triggered when intracellular free
cholesterol levels decrease and inhibited when they in-
crease [12]. Numerous factors have a tendency to lower
the concentration of free cholesterol in hepatocytes,
which in turn encourages SREBP-2 activation and
PCSK9 expression upregulation [12]. Acyl-coenzyme
A cholesterol acyltransferase- 2 (ACAT-2; encoded by
the SOAT?2 gene) is the most important of them, as it
catalyzes the esterification of free cholesterol [13]. Pa-
tients on PD have significantly higher serum TC and
LDL cholesterol levels than most hemodialysis patients,
typically whose values are within or below normal limits
[14]. In this regard, lipid profiles of patients on PD are
similar to those frequently observed in nephrotic syn-
drome patients [15]. Therefore, when statins are unable
to control cholesterol levels effectively or cause harm
to the muscles or liver, it might be necessary to explore
alternative options. Patients receiving PD, PCSK9 in-
hibitors could be an effective and safe substitute for the
treatment of dyslipidemia. Very few human studies have
examined the association between PCSK9 and serum
lipid profile in PD patients. Therefore, this study aimed
to investigate the relationship between plasma PCSK9
and serum lipids in PD patients.

Patients and methods. Study design and setting.
This cross-sectional study was carried out at the De-
partment of Nephrology, National Institute of Kidney

Diseases and Urology (NIKDU), Dhaka, Bangladesh,
between August 2022 and February 2024. NIKDU is
the only nationally dedicated tertiary referral center for
kidney diseases in the country, receiving patients from
all regions of Bangladesh. The study was conducted in
accordance with the Declaration of Helsinki. Ethical
approval was obtained from the Ethical Review Com-
mittee of NIKDU, Dhaka, Bangladesh (protocol num-
ber: NIKDU/ERC/2022/118). Written informed con-
sent was obtained from all participants.

Study cohort. Adult patients with stage 5 CKD
who had been receiving peritoneal dialysis for at least
three months were enrolled using purposive sampling.
Age-matched healthy adults were included as the con-
trol group. Participants were selected according to pre-
defined inclusion and exclusion criteria.

Patients were recruited from the PD registry of
the NIKDU. Patients were excluded if they had recent
peritonitis within the previous four weeks, were receiv-
ing lipid-lowering therapy, had abnormal liver func-
tion, or were unwilling to participate. Additional exclu-
sion criteria were active cancer, chronic liver disease,
corticosteroid or other immunosuppressive therapy,
and use of lipid-lowering medication.

Healthy controls were screened before inclusion.
Their blood pressure, body mass index, random blood
glucose, renal and liver function tests, and urine routine
microscopic findings were assessed to confirm eligibility.

Study procedure. After participant selection, the
study purpose, procedures, and possible risks and ben-
efits were explained clearly. Blood pressure, height,
and weight were measured, and body mass index was
calculated. Relevant demographic, clinical, laboratory,
and peritoneal dialysis-related data were recorded after
clinical evaluation. PD-related data included dialysis
duration, treatment-related history, PD fluid param-
eters, and other relevant information obtained from
clinical records.

Blood sample collection and laboratory analysis.
After overnight fasting, 6 ml of venous blood was col-
lected from each participant using standard procedures.
The sample was divided into two separate tubes for se-
rum and plasma preparation. Serum and plasma were
separated by centrifugation, properly labeled, and pro-
cessed according to the study protocol. Serum samples
were analyzed immediately, while plasma samples were
stored at —20°C until PCSK9 measurement. All plasma
samples were analyzed in the same batch.

Fasting serum lipid profile, serum albumin, serum
creatinine, urinary protein-creatinine ratio (UPCR),
and plasma PCSKO9 levels were measured in all par-
ticipants. In patients receiving peritoneal dialysis, PD
adequacy parameters, including Kt/V urea, creatinine
clearance, residual renal function, and peritoneal trans-
port status, were also recorded.

Serum creatinine, albumin, and fasting lipid pro-
file, including total cholesterol, LDL cholesterol, HDL
cholesterol, and triglycerides, were measured using
a fully automated biochemistry analyzer (Erba XL-
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200). Peritoneal dialysis fluid urea, creatinine, and
glucose levels, as well as the urinary protein-creatinine
ratio, were also assessed. Plasma PCSK9 concentra-
tion was measured by enzyme immunoassay using the
RD191473200R Human PCSK9 ELISA kit manufac-
tured by BioVendor R&D, Czech Republic. All labora-
tory investigations were performed in the Department
of Biochemistry laboratory at NIKDU, Sher-e-Bangla
Nagar, Dhaka, Bangladesh.

Statistical analysis. All collected data were care-
fully checked for completeness, consistency and accu-
racy. Statistical analysis was performed using the Win-
dows-based software Statistical Package for the Social
Sciences (SPSS), version 26. Qualitative variables were
presented as frequency and percentage, whereas quan-
titative variables were expressed as mean and standard
deviation (M = SD). The Unpaired t-test was used to
compare the mean differences between two indepen-
dent groups for continuous variables. The Chi-square
test was applied to assess the association between cat-

egorical variables. Pearson’s correlation coefficient test
was performed to determine the strength and direction
of correlation between continuous variables. In addi-
tion, multivariate logistic regression analysis was car-
ried out to identify independent predictors after adjust-
ing for potential confounding variables. A p-value of <
0.05 was considered statistically significant.

Results. Participant flow and characteristics. Ini-
tially, 190 patients receiving PD were screened from
the NIKDU PD registry. After applying the eligibility
criteria, patients were excluded for recent peritonitis
within the previous four weeks, use of lipid-lowering
medication, abnormal liver function tests, or unwill-
ingness to participate. The final analysis included 160
participants. Of these, 80 were patients with chronic
kidney disease on peritoneal dialysis (Group A), and
80 were apparently healthy age-matched controls
(Group B).

Table 1 summarizes the demographic, clinical, and
biochemical characteristics of the study participants.

Table 1
Characteristic of the study population
Variables Patients on P (n =80) ([:::'ltgg? p-value
Mean£SD Mean£SD
Age (years) 63.32 £ 9.92 6240 +7 66 0464
Gender
Male 36 (45%) 38 (475%)
Female 44 (55%) 42 (52.5%) o
BMI (kg/m2) 2544 + 464 2383 +3.3] 0.079
Hemoglobin (gm/dl) 10.20 + 0.30 14.58 +1.34 <0.001
Etiologies of CKD among patients on PD
Diabetes mellitus 62 (775%) - -
Hypertension 14 (175%) - -
Glomerulonephritis 4 (5%) - -
Biochemical findings
Serum albumin (g/dl) 275077 468 £0.52 <0.001
Serum creatinine (mg/dl) T4 £ 2.52 092 +022 <0.001
UPCR 275+ 148 020+ 012 <0.001
Lipid profile (mg/dI)
TC (Normal value: <200 mg/dI) 27240 + 82.59 149.53+30.35 <0.001
LDL cholesterol (Normal value: <130 mg/dl)) 22161+ 106.94 12050 +18.96 <0.001
TG (Normal value: <150 mg/dl) 272.86 + 92.80 190.38 + 2813 <0.001
HDL cholesterol (Normal value: >40 mg/dl) 3126 £6.05 39.38 + 765 0117

p-values were obtained using the unpaired t-test and chi-square test, as appropriate; Abbreviations: BMI, body mass index;
CKD, chronic kidney disease; PD, peritoneal dialysis;, UPCR, urinary protein-creatinine ratio; TC, total cholesterol; LDL, low-
density lipoprotein cholesterol; TG, triglycerides; HDL, high-density lipoprotein cholesterol.
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The two groups were comparable in age, sex distri-
bution, and BMI, indicating appropriate matching be-
tween patients receiving peritoneal dialysis and healthy
controls. Among the PD patients, diabetes mellitus was
the most common underlying cause of CKD, followed
by hypertension and glomerulonephritis.

Compared with controls, PD patients had signifi-
cantly lower hemoglobin and serum albumin levels. In
contrast, serum creatinine and urinary protein-creat-
inine ratio were significantly higher in the PD group,
consistent with advanced kidney disease and ongoing

protein loss. Regarding lipid parameters, PD patients
showed a more atherogenic lipid profile, with signifi-
cantly higher total cholesterol, LDL cholesterol, and
triglyceride levels than controls. However, HDL cho-
lesterol did not differ significantly between the groups.
These findings suggest that patients on PD had greater
metabolic and nutritional disturbances than the control
group (see Table 1).

Table 2 presents the clinical and dialysis-related
characteristics of the patients receiving peritoneal di-
alysis.

Table 2
Clinical and dialysis-related characteristics of patients receiving PD (n= 80)
Characteristics n (%) Mean = SD

Dialysis vintage
<12 months 27 (33.75) -
12-24 months 35 (43.75) -
>24 months 18 (22.50) -
Dialysis adequacy
Peritoneal Kt/V urea per week - 1.38 £ 0.33
Renal Kt/V urea per week - 0.29 + 043
Total Kt/V urea per week = 1.67 + 0.54
Peritoneal creatinine clearance per week - 38.89 +13.35
Renal creatinine clearance per week - 20.22 + 22.94
Total creatinine clearance, L/wegk/173 m? - 5911+ 2655
Residual kidney function, ml/min - 3N +3.04
Peritoneal membrane transport status
High transporter 18 (22.50) -
High-average transporter 21(26.25) -
Low-average transporter 26 (32.50) -
Low transporter 15 (18.75) -

Abbreviations: PD = Peritoneal dialysis, Kt/V urea = Indicate dialysis accuracy, RRF = Residual renal function

Most patients had been on PD for 12—24 months,
while smaller proportions had a dialysis vintage of less
than 12 months or more than 24 months. Regarding
dialysis adequacy, the mean total weekly Kt/V urea
and total creatinine clearance reflected the combined
contribution of peritoneal dialysis and residual kidney
function. Residual kidney function was still present in
the study population, although with considerable vari-
ability among patients. In terms of peritoneal mem-
brane transport status, low-average transport was the

most frequent pattern, followed by high-average, high,
and low transport categories. Overall, these findings de-
scribe a clinically heterogeneous PD population with
variable dialysis vintage, residual kidney function, and
peritoneal transport characteristics.

Plasma PCSK9 levels and their association with
lipid parameters. Patients receiving PD had significant-
ly higher plasma PCSKO9 levels than healthy controls
(p <0.001) (Fig. 1).
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Fig. 1. Comparison of plasma PCSK9 levels between patients on PD and healthy controls. Abbreviations: PCSK9,
proprotein convertase subtilisin/kexin type 9.

Among patients on PD, plasma PCSK9 showed levels. No significant correlation was found between
a strong positive correlation with total cholesterol and PCSK9 and triglycerides or HDL cholesterol in this
LDL cholesterol. This means that higher PCSK9 levels group (Fig. 2).
were associated with higher TC and LDL cholesterol
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Fig. 2. Correlation between plasma PCSK9 and lipid parameters among patients on PD. (a) total cholesterol, (b) LDL
cholesterol; (c) triglycerides; (d) HDL cholesterol.

Abbreviations: PCSKY, proprotein convertase subtilisin/kexin type 9; LDL, low-density lipoprotein; TG, triglycerides; HDL, high-
density lipoprotein.
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In the control group, plasma PCSK9 was not sig-
nificantly correlated with any lipid parameter. The cor-
relations with TC, LDL cholesterol, triglycerides, and

HDL cholesterol were weak and not statistically signifi-

cant (Table 3).

Table 3
Correlation between lipid parameters and plasma PCSK9 levels among healthy controls
Lipid parameter r-value p-value 95% CI lower limit 95% Cl upper limit
Total cholesterol, mg/d| 0193 0.086 -0.027 0.396
LDL cholesterol, mg/d| 0140 0.215 -0.082 0.349
Triglycerides, mg/dl -0199 0.077 -0401 0.022
HDL cholesterol, mg/dl 0176 0118 -0.045 0.381

Abbreviations: PCSKY, proprotein convertase subtilisin/kexin type 9; CI, confidence interval; LDL, low-density lipoprotein; HDL,
high-density lipoprotein.

Multivariate linear regression analysis was per-
formed to identify factors independently associated
with plasma PCSK9 levels in patients on PD. Total
cholesterol and LDL cholesterol remained significant
independent predictors of PCSK9. In contrast, triglyc-

erides, HDL cholesterol, total Kt/V urea, residual renal
function, and peritoneal transport status were not sig-
nificantly associated with PCSKO9 levels. The model ex-
plained 75.0% of the variation in plasma PCSK9 levels

(R2=10.750) (Table 4).

Table 4

Multivariate linear regression analysis of factors associated with plasma PCSK9 levels
among patients on peritoneal dialysis

Variable B-value Standard error t-value p-value
Total cholesterol 0.837 0.232 3.602 0.001
LDL cholesterol 2.205 0.361 6115 <0.001
Triglycerides -0.008 0.072 -0105 0.917
HDL cholesteral -3.137 2.598 -1438 0155
Total Kt/V urea 11145 53.204 0.209 0.835
Residual renal function -3423 14.504 -0.236 0.814
Transport status -5917 102.243 -0.579 0.565
Model summary: R2=10.750.

Abbreviations: PCSKY, proprotein convertase subtilisin/kexin type 9; LDL, low-density lipoprotein; HDL, high-density lipoprotein;
Kt/V urea, dialysis adequacy index.

ROC curve analy-

ROC Curve
sis showed that plasma i
PCSK9 had significant
ability to predict dyslip- 0s AUC = 0.914
idemia among patients B 95%Cl= 0.872 to 0.955
on PD. The area un- r SE =|0~°21<0 001
06— p value = .
der the curve was 0.914 g Cut off value = > 125.3 ng/ml
(95% CI:. 0.872—0.955; z Sensitivity = 85.0%
p < 0.001). At a cut-off @B ga Specificity = 87.5%
PPV =89.8 '%
value of >125.3 ng/ml, NPV = 85.4%
plasma PCSK9 had a - Accuracy = 87.8%
sensitivity of 85.0%,
specificity of 87.5%,
and overall accuracy of o P 54 7 7 T
87.8% (Fig. 3). 1 - Specificity

Fig. 3. ROC curve of plasma PCSK9 for predicting dyslipidemia among patients on PD.

Abbreviations: ROC, receiver operating characteristic; PCSKY, proprotein convertase subtilisin/
kexin type 9; PD, peritoneal dialysis.
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Discussion. This study revealed that PD patients
have increased plasma PCSK?9 levels and elevated total
cholesterol, LDL cholesterol, and triglycerides as com-
pared to controls. Among PD patients, plasma PCSK9
levels were positively correlated with total and LDL
cholesterol but not with triglycerides and HDL choles-
terol.

The main novelty of this study is the evaluation
of plasma PCSK9 in relation to lipid parameters in
patients on PD. Data on this association are still lim-
ited. The findings suggest that PCSK9 may be involved
mainly in cholesterol-related lipid abnormalities in this
population.

Several mechanisms may explain this association.
Protein loss through the peritoneal membrane may act
in a way similar to proteinuric kidney disease. Protein-
uria affects hepatic PCSK9 binding and activity, lead-
ing to defects in LDL receptor function and enhanced
LDL cholesterol [16]. This mechanism may partly ex-
plain elevated PCSKO9 levels in the PD population and
the link with atherogenic dyslipidemia. The potential
role of inhibition of PCSK9 in patients with severe hy-
percholesterolemia related to nephrotic syndrome fur-
ther supports this pathway [17].

Compared to controls, the PD population in this
study had a significantly higher BMI, though the dif-
ferences were not statistically significant. A high BMI
among PD patients is a clinically important character-
istic that has been related to a reduced technique sur-
vival, and to metabolic derangement and peritonitis
[18, 19]. These PD patients also had a reduced hemo-
globin level due to reasons such as iron deficiency, lack
of erythropoietin stimulation, inflammation and other
common factors [20]. Diabetes and hypertension were
the etiology of CKD for the majority of patients in this
cohort, as also documented globally [21].

Regarding dialysis-related parameters, this cohort
reflects a heterogeneous group of PD patients. The di-
alysis vintage can affect technique survival, residual
kidney function and the peritoneal membrane over time
[22]. Total weekly Kt/V was not in a target of adequacy
as it was close to the adequacy criteria of 1.7, which re-
flects that the PD adequacy was almost achieved [23].
The peritoneal transport profile of the patients also dif-
fered significantly since it affects the peritoneal solute
and fluid removal [24]. The patients also have low se-
rum albumin as a characteristic of CKD patients, and
that may be correlated with inflammation, protein loss
and malnutrition [25]. UPCR was also higher in PD
patients, and chronic proteinuria has been established
as the primary cause for protein losses, which are also
associated with poor prognosis [26].

The results confirm that PD patients have dyslip-
idemia that includes significantly higher levels of total,
LDL cholesterol, and triglycerides than healthy subjects.
CKD and ESKD patients often have dyslipidemia [27].
Current lipid-lowering treatment has been proven to re-
duce cardiovascular events, though the dyslipidemia in
CKD is complex and remains controversial [28].

Positive correlation of plasma PCSK9 levels with
LDL cholesterol in PD patients is consistent with previ-
ously reported data that plasma PCSKO9 levels are posi-
tively correlated with LDL cholesterol [29] and total
cholesterol, and LDL cholesterol in diabetic patients
[30]. PCSKO also affects Apo B-100 metabolism and
suggests its role in the handling of cholesterol-rich lipo-
proteins [31]. Data among CKD populations were not
completely consistent, as a study in nondiabetic CKD
patients documented different relations of PCSK9 with
kidney function and lipid metabolism [32]. These dif-
ferences could be explained by different dialysis mo-
dalities, inflammation level, residual kidney function,
nutrition status, and drug exposure.

In multivariate regression analysis, it was observed
that plasma PCSKD9 level was associated with total and
LDL cholesterol levels in PD patients. But, no statisti-
cally significant association was observed with triglyc-
erides, HDL cholesterol, total Kt/V urea, residual renal
function and transport status.

The ROC analysis shows that plasma PCSK?9 levels
have the ability to predict the existence of dyslipidemia
in the population under PD. This analysis suggests that
PCSK9 can be a useful predictor biomarker in the given
cohort, but it has to be confirmed with further studies
on a larger and prospective population.

Our study has several limitations. First, it was con-
ducted in a single center, and thus, the findings can-
not be extrapolated to other PD cohorts. Second, the
number of patients involved is relatively small. Third,
the cross-sectional design prevents a determination of
causality. Thus, we could not establish high PCSK9
to be causal for the dyslipidemia or a consequence of
metabolic changes. Fourth, we did not determine the
long-term consequences. We could not ascertain if high
PCSK9 can predict cardiovascular events, mortality,
residual renal function progression or PD technique
failure. Fifth, we did not analyse inflammatory mark-
ers, diet, dialysate glucose loading, and in-depth details
of the medication regimen, which may influence both
PCSKO9 and lipid levels. Finally, PCSK9 was measured
only once. Repeated measurements could provide bet-
ter information about changes over time.

Conclusions. Patients receiving PD had higher
plasma PCSKO levels and a more atherogenic lipid pro-
file than healthy controls. Plasma PCSK9 was positively
associated with total cholesterol and LDL cholesterol,
but not with triglycerides or HDL cholesterol. Total
cholesterol and LDL cholesterol were independent pre-
dictors of plasma PCSK9.

These findings suggest a possible role of plasma
PCSKO in lipid abnormalities of PD patients and the po-
tential use as a marker. Larger multicenter studies and
follow-up will be important to confirm these findings.

Ethics approval and consent to participate. The
study was conducted in accordance with the Declara-
tion of Helsinki. Ethical approval was obtained from the
Ethical Review Committee of NIKDU, Dhaka, Ban-
gladesh (protocol number: NIKDU/ERC/2022/118).
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