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ABSTRACT 

Background. The administration of an adequate dialysis dose is a critical aspect for ensuring the effectiveness of 
hemodialysis ( HD) treatment and improving survival. Kt is a key indicator to evaluate the dose, with two targets: based 
on sex ( Kt-Sx) and body surface area ( Kt-BSA) . 
Methods. This retrospective study ( 2022–23) was conducted across 15 HD centers analyzed 1829 prevalent patients and 
317 842 HD sessions. 
Results. It was found that 65.9% met both Kt targets, 21.2% met only Kt-Sx and 12.9% met neither. Failure to meet both 

of the targets was associated with being male, older age, shorter time on HD, higher comorbidity, low body mass index, 
use of a catheter, shorter sessions, conventional HD, low flow rates and small membranes. Meeting at least the Kt-Sx 
target was associated with a 41.6% reduction in 24-month mortality risk, and an even more favorable association was 
observed when both targets were met, reducing the risk by 61.7%. 
Conclusions. These findings highlight the importance of personalizing dialysis considering both sex and BSA, 
particularly in overweight or obese patients, to improve survival. 
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GRAPHICAL ABSTRACT 

Sánchez-Tocino, M. L., et al.
Clinical Kidney Journal (2025)

@CKJsocial

Conclusion: Personalizing dialysis dose using both Kt–Sx and Kt–BSA targets 
provides a more precise adequacy assessment and is associated with improved 
survival, especially in overweight patients.

Individualizing Kt by sex and body surface area:
implications for survival in hemodialysis patients

Adequate dialysis dose is essential for patient survival. Two Kt targets are used in clinical practice:
Kt–Sx, based on sex (≥ 40 L women, ≥ 45 L men) and Kt–BSA, adjusted by body surface area.

Methods
Multicenter retrospective study

Results

Prevalent HD patients
n = 1829 

HD sessions 
n = 317,842

Achieving Kt–Sx and
Kt–BSA targets

24-month mortality

Male sex

Older age

Higher
comorbidity

Shorter time
on HD

Lower BMI
Kt-Sx only

Kt-SX and
Kt-BSA

Neither
Associated

with:
21.2%

65.9%
12.9%

41.6%

61.7%

Keywords: body mass index, body surface area-based Kt, dialysis adequacy, dialysis dose, sex-based Kt 
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KEY LEARNING POINTS 

What was known: 

• The use of total Kt as a dialysis adequacy measure is more
or urea reduction ratio.

• Higher Kt is associated with lower mortality, making it a s
• There are two Kt targets in clinical practice—sex-based ( Kt

which better predicts patient survival.

This study adds: 

• Among hemodialysis prevalent patients, 65.9% achieved 
Kt-Sx and Kt-BSA targets is linked to significantly lower m

• Overweight and obese patients often achieve Kt-Sx but 
solely on Kt-Sx may result in undertreatment, particularly

• Factors influencing Kt target achievement include BMI, di
blood pump flow) , sex, age and comorbidities; men were 5
and those with comorbidities need personalized dialysis p

Potential impact: 

• Incorporating both Kt-Sx and Kt-BSA targets in routine pra
• Policy and clinical guidelines may benefit from a more p

with high BMI.
rate and individualized than traditional indicators like Kt/V 

 predictor of survival in hemodialysis patients.
nd body surface area-based ( Kt-BSA) —but it remains unclear 

 Kt targets, while 21.2% achieved only Kt-Sx; meeting both 
lity compared with meeting only Kt-Sx or either targ et al one.
t-BSA target, suggesting that adequacy assessments based 
atients with higher body mass index ( BMI) and BSA.
 session parameters ( e.g. shorter sessions, catheter use, low 

less likely than women to reach Kt-Sx targets; older patients 
riptions, including session and access adjustments.

may improve the precision of dialysis adequacy assessments.
alized approach to dialysis adequacy, especially in patients 
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NTRODUCTION 

he administration of an adequate dialysis dose is a critical as-
ect for ensuring the effectiveness of treatment and improving 
urvival in hemodialysis ( HD) patients. Traditionally, parameters 
uch as the urea reduction ratio ( URR) and Kt/V have been used
o measure the quality of HD. However, Kt has become a more
pecific and reliable indicator for assessing the adequacy of the
dministered dialysis dose [1 –3 ], as, unlike Kt/V, Kt is not influ-
nced by the distribution volume [4 , 5 ]. An inverse relationship
etween Kt and mortality has been observed, such that higher
t is continuously associated with lower mortality. This behavior 
ontrasts with URR, whose relationship with mortality follows a 
J-shaped” curve [6 ]. 

The use of Kt as an indicator of dialysis dose and its impact
n mortality is not a recent concept [7 –9 ]. Its use as a measure
f dialysis adequacy is more demanding than other parameters 
nd is associated with improved survival. Moreover, real-time 
easurement during each HD session allows for immediate ad- 

ustments, making it the preferred marker to assess dialysis ef-
ectiveness by more accurately reflecting individual variations 
nd changes over time [10 ]. 

In clinical practice, there are two Kt targets: sex-based Kt ( Kt-
x) and body surface area-based Kt ( Kt-BSA) . The first, proposed 
y Lowrie et al . in 1999 [7 ], suggests that a minimum Kt of 40 L
or women and 45 L for men correlates with reduced mortality in
D patients. This is the most commonly used target [10 ]. How-
ver, later research suggested that individualizing Kt based on 
SA could optimize clinical outcomes in patients of the same sex
8 , 9 ]. 

Although it is widely accepted that achieving an adequate 
ialysis dose is essential, the question arises as to which dialy-
is dose indicator is most suitable for patient survival: Kt-Sx or
t-BSA? And for which patients? The aim of this study was to
nalyze how meeting both, one or neither of the Kt targets in-
uences mortality, as well as to identify the factors that prevent
eaching these targets in treatment. 

ATERIALS AND METHODS 

tudy design 

his was a retrospective observational study conducted over a 
-year period, from January 2022 to December 2023. 

opulation 

 cohort of prevalent patients undergoing chronic HD from 15
enters of the Fundación Renal Española was included, compris- 
ng 4 hospital-based units and 11 outpatient units. The analysis
ncluded all patients over 18 years of age who had been under-
oing HD for > 3 months at the selected centers during the study
eriod. Patients with < 3 months of treatment and sessions last-
ng < 120 min or > 300 min were excluded. 

ariables 

ariables related to patient characteristics, dialysis sessions and 
ialysis efficacy parameters were analyzed using two databases 
 “Patients” and “Sessions”) extracted from electronic health 
ecords. Patient-related variables included: age ( years) , sex, time 
n HD ( months) , comorbidity assessed by the Charlson Comor- 
idity Index, etiology of chronic kidney disease ( diabetic, vas- 
ular, interstitial nephritis, glomerulonephritis, polycystic kid- 
ey disease, undetermined, other) , length of follow-up in the
tudy ( from enrollment to the end of observation or discharge;
onths) , date of discharge from the unit and reason for dis-
harge ( transplantation, transfer, death, clinical improvement 
r switch to peritoneal dialysis) . Anthropometric variables in-
luded: body mass index ( BMI) , and body surface area ( m2 ) . 

Session-related variables included: type of vascular access 
 native/prosthetic arteriovenous fistula or catheter) , dialysis 
odality ( conventional HD, online HDF) , session duration ( min) ,
ialyzer size ( mm) , dialysate flow rate ( mL/min) , average blood 
ow during dialysis ( mL/min) and use of automated dialysate 
ow ( with or without autoflow) . 
Dialysis efficacy parameters analyzed were: Kt measured by

he dialysis monitor, total cleared volume ( liters) , and replace-
ent volume administered in convective therapies ( liters) . 

efinition of dialysis adequacy objectives 

he target values used to compare the average Kt achieved in
ach patient’s dialysis sessions were as follows: 

Kt-Sx: a minimum of 40 L for women and 45 L for men [8 , 9 ].
Individualized Kt target based on BSA ( Kt-BSA) : calculated 
using the formula 1/[0.0069 + ( 0.0237/BSA) ], where BSA is the
body surface area estimated using the Dubois and Dubois for-
mula ( m² = weight0,425 × height0,725 × 0.007184) [11 ]; Kt rela- 
tive to BSA is considered optimal when it is greater than or
equal to the value established in the reference tables [8 ].

thics 

he study was approved by the Research Ethics Committee of
he Área de Salud de Salamanca ( PI 2025 01 1808) and com-
lied with the ethical principles of the Declaration of Helsinki
 Fortaleza, Brazil, 2013) , the recommendations of the World
ealth Organization, the professional code of ethics and Spanish
egislation. Data were collected in a pseudonymized manner to
nsure the privacy of patients undergoing HD during the study
eriod. 

tatistical analysis 

uantitative variables were expressed as mean and standard
eviation or as median and interquartile range, depending on
hether the distribution was normal. Qualitative variables were
resented as absolute frequencies and percentages. To analyze
he association between qualitative variables across different 
roups, the Chi-square test was used. For comparisons involving
ore than two groups, analysis of variance was applied. When
ariables did not follow a normal distribution, comparisons were
onducted using the Kruskal–Wallis test. 

The association between achieving the Kt target ( sex, BSA
r both) and BMI was assessed using logistic regression and
estricted cubic splines. For fitting the restricted cubic splines,
hree knots were placed at fixed percentiles ( 10th, 50th and 90th) .
he reference point ( odds ratio = 1.00) was set at the median
MI. 
Mortality analysis was performed using Kaplan–Meier 

stimates and Cox proportional hazards regression. The rela-
ive mortality risk obtained from Cox regression models was
djusted for sex, age, BMI, diabetes and vascular access type.
ovariate selection for the multivariable models was guided by a
irected acyclic graph ( DAG) ( Supplementary Appendix Fig. A1) ,
hich identified age, sex, BMI, comorbidity and vascular access

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf369#supplementary-data
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Figure 1: Flow diagram of patients and sessions included in the study. 
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Table 1: Dialytic efficacy data. 

Total, 
n = 296 262 ( 100%) 

Cleared volume ( L) , n = 296 040 79.4 ± 12.7 
Substitution volume in online HDF 
( L) , n = 178 516 

23.2 ± 14.3 

Kt measured on monitor, 
n = 296 262 

52.1 ± 9.7 

Data are presented as mean ± standard deviation. 
Substitution volume in online HDF refers to the volume of replacement fluid 
administered during convective therapies. 
HDF, hemodiafiltration. 
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s potential confounders. To avoid redundancy due to the in- 
lusion of age and end-stage renal disease within the Charlson 
ndex, we used diabetes as a clinically relevant comorbidity 
roxy in the Cox models. Statistical analyses were conducted 
sing IBM SPSS Statistics version 22.0 ( IBM Corp., Armonk, NY,
SA) and R for Windows version 4.4.0 ( R Foundation for Statisti- 
al Computing, Vienna, Austria) , with RStudio version 2024.12.1 
uild 563. A significance level of .05 was considered for all tests.

ESULTS 

 total of 1432 prevalent patients and 296 262 HD sessions meet- 
ng the inclusion criteria were analyzed ( Fig. 1 ) . The mean age 
as 67.8 ± 14.7 years, 64.9% ( 930) were male and the mean HD 

uration was 60.6 ± 70.4 ( 3.0–530.0) months. Diabetes mellitus 
as the most common cause of chronic kidney disease ( 421; 
9.4%) , and the mean Charlson comorbidity index was 8.1 ± 3.2.
n arteriovenous fistula ( AVF) was used in 187 577 ( 63.4%) ses- 
ions, and a central venous catheter in 108 446 ( 36.6%) . All de- 
ographic, patient and session characteristics are summarized 

n Supplementary Appendix Tables A1 and A2. 
ialytic efficacy and Kt target achievement 

he mean Kt measured on the monitor was 52.1 ± 9.7 ( Table 1 ) .
f all patients, 943 ( 65.9%) achieved both defined Kt targets, and 
84 ( 12.9%) did not achieve any ( Table 2 ) . Regarding patients who 
nly achieved one of the targets, 303 ( 21.2%) met only the Kt-Sx,
nd 2 patients ( 0.1%) met only the Kt-BSA and not the Kt-Sx.
hese latter patients were excluded from the analysis of achiev- 
ng one target versus both or none. 

atient characteristics related to Kt target achievement 

en were less likely to achieve Kt targets: 14.8% of men ver- 
us 9.4% of women did not achieve either target, while 64.4% 

f men versus 68.7% of women achieved both targets ( P = .014) .
lder age was associated with a lower likelihood of achieving 
argets ( mean age 72.3 ± 12.6 years for those who achieved none,
7.7 ± 14.3 years for those who achieved one and 66.9 ± 15.1 
ears for those who achieved both; P < .001) , as was higher co-
orbidity ( mean Charlson Comorbidity Index score 9.4 ± 3.2,
.5 ± 3.3, and 7.7 ± 3.1, respectively; P < .001) . Conversely,
onger time on dialysis was associated with a higher likeli- 
ood of achieving targets ( median time: 23.7 months for none,
3.3 months for one and 45 months for both; P < .001) . 

Patients with higher BSA were more likely to achieve only 
he Kt-Sx target ( mean BSA: 1.9 ± 0.2 m² for those achieving 
nly Kt-Sx, compared with 1.7 ± 0.2 m² for those achieving both 
nd 1.7 ± 0.3 m² for those achieving none; P < .001) . Similarly,
verweight/obese patients with a BMI above the median were 
ore likely to achieve the Kt-Sx target, but not the Kt-BSA tar- 
et ( mean BMI: 28.2 ± 5.4 kg/m² for those achieving only Kt-Sx, vs 
5.4 ± 5.1 kg/m² for both and 24.7 ± 4.9 kg/m² for none; P < .001) 
 Fig. 2 A) . 

Logistic regression with restricted cubic splines showed an 
lmost linear relationship between higher BMI and a greater 
ikelihood of achieving the Kt-Sx target, suggesting a steady in- 
rease in probability with increasing BMI ( Fig. 2 B) . For achieving 
oth Kt-Sx and Kt-BSA targets, the relationship with BMI was in- 
erse, with a steeper decline up to the median ( BMI = 25.3 kg/m²) ,
ollowed by a plateau, indicating that higher BMI was associated 
ith a lower likelihood of achieving both targets, though the ef- 

ect was less pronounced beyond the median ( Fig. 2 C) ( Table 2 A) .

haracteristics of sessions related to Kt target 
ompliance 

he probability of not achieving any Kt target was associated 
ith the use of a catheter as vascular access ( 26.6% vs 10.8% 

ith AVF did not achieve any target, and 53.8% vs 72.6% with

https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf369#supplementary-data
https://academic.oup.com/ckj/article-lookup/doi/10.1093/ckj/sfaf369#supplementary-data
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Table 2: Achievement of objectives in relation to ( A) patient characteristics and ( B) session characteristics. 

( A) Patient characteristics 

Achieve Kt-Sx and/or Kt-BSA 

Total patients n = 1432 ( 100%) None, 184 ( 12.9%) Only Kt-Sx, 303 ( 21.2%) Both, 943 ( 65.9%) P -value 

Sex, n = 1430 ( n , %) 
Men 137 ( 14.8) 193 ( 20.8) 598 ( 64.4) .014 
Women 47 ( 9.4) 110 ( 21.9) 345 ( 68.7) 

Age, n = 1430 ( mean ± SD) 72.3 ± 12.6 67.7 ± 14.3 66.9 ± 15.1 < .001 
Time on HD, n = 1430 [median ( IQR) ] 23.7 ( 9.4–45.4) 33.3 ( 14.8–58.9) 45.0 ( 23.1–79.8) < .001 
Charlson, n = 1045 ( mean ± SD) 9.4 ± 3.2 8.5 ± 3.3 7.7 ± 3.1 < .001 
BMI, n = 1430 ( mean ± SD) 24.7 ± 4.9 28.2 ± 5.4 25.4 ± 5.1 < .001 
BSA, n = 1430 ( mean ± SD) 1.7 ± 0.3 1.9 ± 0.2 1.7 ± 0.2 < .001 

( B) Session characteristics 

Achieve Kt-Sx and/or Kt-BSA 

Total sessions n = 296 262 ( 100%) None, 48 935 ( 16.5%) Only Kt-Sx, 52 371 ( 17.7%) Both, 194 400 ( 65.9%) P -value 

Vascular access, n = 295 467 ( n , %) 
Native/prosthetic AVF 20 152 ( 10.8) 31 207 ( 16.7) 136 053 ( 72.6) < .01 
Catheter 28 751 ( 26.6) 21 146 ( 19.6) 58 158 ( 53.8) 

Session time, n = 295 706 ( mean ± SD) 196.7 ± 30.2 219.4 ± 20.2 227.8 ± 15.9 < .001 
HD type, n = 295 691 ( n , %) 

Conventional 31 474 ( 26.6) 24 706 ( 20.9) 62 096 ( 52.5) < .001 
HDF 17 455 ( 9.8) 27 660 ( 15.6) 132 300 ( 74.6) 

Qb, n = 295 651 ( mean ± SD) 343.1 ± 40.9 355.4 ± 38.4 364.7 ± 36.8 < .001 
Autoflow, n = 295 706 ( n , %) 

Yes 30 982 ( 19.8) 26 955 ( 17.2) 98 640 ( 63.0) < .001 
No 17 953 ( 12.9) 25 416 ( 18.3) 95 760 ( 68.8) 

Membrane surface area, n = 295 019 ( n , %) 
Small 1.4–1.7 14 527 ( 33.2) 7645 ( 17.5) 21 537 ( 49.3) < .001 
Medium 1.8–2.1 30 430 ( 14.3) 35 389 ( 16.7) 146 427 ( 69.0) 
Large 2.2 –2.5 3917 ( 10.0) 9080 ( 23.2) 26 067 ( 66.7) 

HDF, hemodiafiltration; IQR, interquartile range; Qb, blood flow rate; SD, standard deviation. 
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VF achieved both targets; P < .001) , conventional HD ( 26.6% 

s 9.8% in HDF did not achieve any target, and 52.5% vs 74.6%
n HDF achieved both targets; P < .001) , use of dialysate aut-
flow ( 19.8% vs 12.9% without autoflow did not achieve any tar-
et, and 63.0% vs 68.8% without autoflow achieved both tar-
ets; P < .001) and smaller membrane surface areas ( 33.2% with 
mall membrane, 14.3% with medium membrane, and 10.0% 

ith large membrane did not reach any target; compared with
9.3% with small membrane, 69.0% with medium membrane,
nd 66.7% with large membrane achieved both targets; P < .001) .
horter sessions were associated with lower compliance to the 
argets ( mean of 196.7 ± 30.2 min for those not achieving any
arget, 219.4 ± 20.2 for those achieving one, and 227.8 ± 15.9 for
hose achieving both; P < .001) , as were lower blood pump flows
 mean of 343.1 ± 40.9 mL/min for those not achieving any target,
55.4 ± 38.4 for those achieving one, and 364.7 ± 36.8 for those
chieving both; P < .001) ( Table 2 B) . 

urvival analysis in relation to Kt target achievement 

uring the study period, a total of 205 patients ( 14%) died. Pa-
ients who achieved both Kt targets showed higher 24-month 
urvival ( 88.7%) compared to those who achieved only one tar- 
et ( Kt-Sx) ( 84.5%) or none ( 75.5%) ( log-rank 32.1; P < .001) ( Fig. 3 A) .
nadjusted Cox regression results indicated that achieving both 
argets or only one ( Kt-Sx) was significantly associated with 
ower 24-month mortality, with a 61.7% reduction ( HR 0.383; 95% 
I 0.270–0.542; P < .001) and a 41.6% reduction ( HR 0.584; 95%
I 0.388–0.879; P = .010) , respectively, compared to not achieving
ny targets. In the multivariable analysis adjusted for sex, age,
MI, diabetes, and vascular access, only achievement of both tar-
ets remained independently associated with lower mortality 
isk ( HR 0.514; 95% CI 0.355–0.745; P < .001) , while the association
or achieving only Kt-Sx lost statistical significance ( HR 0.830;
5% CI 0.540–1.275; P = .394) ( Table 3 , Fig. 3 B) . Among covariates,
ncreasing age was associated with a 4.2% increase in mortality
isk ( HR 1.042; 95% CI 1.029–1.055; P < .001) , whereas higher BMI
as associated with a 7.5% reduction ( HR 0.925; 95% CI 0.894–
.957; P < .001) . Sex, diabetes and type of vascular access did not
how an independent effect on mortality. 

ISCUSSION 

his study highlights the importance of personalizing adequacy 
argets through Kt ( Kt-Sx and Kt-BSA) and dialysis prescription 
s a potential approach to optimise treatment efficacy and
mprove survival. Among the HD prevalent patients studied,
5.9% achieved both Kt targets, while 21.2% achieved only Kt-Sx
ut not the body surface area–adjusted target. Previous studies
uggest that achieving the Kt-BSA is generally less frequent, as
t represents a more demanding criterion [12 ]. In our analysis,
chieving both Kt targets ( Kt-Sx and Kt-BSA) was associated with
 61.7% reduction in mortality risk, whereas achieving only Kt-
x but not Kt-BSA was associated with a 41.6% reduction. After
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Figure 2: Kt compliance by BMI. ( A) Bar chart of Kt compliance by BMI. ( B) Probability of achieving Kt-Sx using logistic regression and cubic splines. ( C) Probability of 
achieving both Kt-Sx and Kt-BSA using logistic regression and cubic splines. 
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ultivariable adjustment, only the achievement of both Kt 
argets remained independently associated with lower mor- 
ality risk, while the association for achieving only Kt-Sx lost 
tatistical significance, suggesting that Kt-Sx alone may not be 
ufficient. 

Determining the optimal dialysis dose remains a controver- 
ial topic. A higher dialysis dose has consistently been associ- 
ted with improved survival, regardless of the indicator used 
13 ]. In this study, as expected, prevalent patients who did not 
chieve either of the Kt targets had a higher mortality risk com- 
ared to those who achieved at least one. However, the adjusted 
nalysis demonstrated that only patients who achieved both Kt 
argets maintained a clear survival advantage, while those who 
eached Kt-Sx but not Kt-BSA did not. These findings suggest 
hat focusing solely on the Kt-Sx target may not be sufficient 
nd could have implications for prevalent patient survival. Sev- 
ral studies have shown that the Kt-BSA target is more stringent 
nd provides a more individualized assessment of HD dose ad- 
quacy [14 , 15 ]. Adjusting the dose based on body surface area,
hich depends more on height than on weight, may reduce er- 
ors related to weight loss or fluid retention [16 ]. 

In addition, BMI had a significant impact on achieving Kt tar- 
ets. Overweight and obese patients, as well as those with higher 
SA, were more likely to fail to achieve the BSA-adjusted target,
ven if they met the sex-based target. Conversely, patients with 
ow BMI were more likely to fail to achieve the sex-adjusted Kt
arget but not the Kt-BSA target, although this group accounted 
or only 0.1% of the sample. 

Overweight and obesity represent a “paradox” in HD [17 ].
hile in the general population excess weight is associated with 
igher mortality and increased risk of chronic kidney disease, in 
D patients it may have a protective effect [18 –20 ]. However, this
ondition also presents challenges in achieving optimal dialysis 
argets [20 ]. As shown in the present study, patients with higher
MI are less likely to receive adequate dialysis, which also im- 
acts their survival [21 ]. These findings support the need to indi-
idualise therapy according to BMI, taking into account the more 
emanding target in each case. 
In addition to BMI, factors influencing the achievement of 

ne or both Kt targets include both modifiable dialysis ses- 
ion parameters related to dialysis prescription, as well as non- 
odifiable factors such as sex, age and comorbidities. Regarding 
ex, men were 57.4% less likely than women to achieve at least 
he Kt-Sx target. This may be due to the lower proportion of fat
nd higher proportion of muscle mass in men, which results in 
 higher dialyzable volume [22 ]. 

In terms of age and comorbidity, older patients less fre- 
uently reached the Kt target. Patients over 65 years of age tend 
o experience more adverse symptoms during HD due to age- 
elated fragility and physiological factors such as the loss of lean 
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Figure 3: Mortality analysis based on achievement of Kt targets using Kaplan–Meier estimates ( A) and Cox proportional hazards regression adjusted for age, sex, BMI, 

diabetes and vascular access ( B) . 
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Table 3: Cox regression analysis for mortality risk according to Kt target achievement. 

Exposure ( Kt targets) Unadjusted HR ( 95% CI) P -value Adjusted HR ( 95% CI) a P -value 

None ( reference) 1.00 1.00 
Only Kt-Sx ( not Kt-BSA) 0.584 ( 0.388–0.879) .010 0.830 ( 0.540–1.275) .394 
Both Kt-Sx + Kt-BSA 0.383 ( 0.270–0.542) < .001 0.514 ( 0.355–0.745) < .001 
Covariates ( adjusted model) 
Sex 0.936 ( 0.694–1.262) .663 
Age 1.042 ( 1.029–1.055) < .001 
BMI 0.925 ( 0.894–0.957) < .001 
Diabetes 1.311 ( 0.970–1.773) .079 
Vascular access 0.743 ( 0.551–1.001) .051 

a Adjusted for sex, age, BMI, diabetes and vascular access type. 
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ody mass and reduced total body volume [23 ]. Regarding co- 
orbidities, this may be attributed to increased hemodynamic 

nstability, intolerance to ultrafiltration volume, and a higher risk 
f intra- and post-dialysis complications in this group of pa- 
ients [24 ]. Both factors suggest that elderly and comorbid pa- 
ients may require more tailored dialysis prescriptions ( e.g. re- 
uced session time, frequency adjustments, etc.) , which should 
e addressed in future studies. 

Time on HD also influences goal achievement, as patients 
ho start dialysis often maintain residual diuresis, which is not 
onsidered in Kt goals. They may receive shorter or less frequent 
essions ( incremental HD) for progressive adaptation and main- 
enance of residual kidney function [25 ]. Additionally, compli- 
ations at this stage, such as intradialytic hypotension, volume 
verload or malnutrition, could affect treatment efficacy [26 ]. 

Regarding dialysis session prescription, the main factors 
hat hindered achieving an adequate dialysis dose were the 
se of a catheter as vascular access, short HD sessions 
 < 200 min) , conventional HD instead of HDF, low blood pump 
ows ( < 350 mL/min) , use of auto-flow and small dialyzer mem- 
ranes. These results are consistent with the literature indicat- 
ng that the dialysis dose depends on factors such as dialyzer 
urface area, blood pump flow rate, session duration and the 
ype of vascular access [27 , 28 ]. Moreover, in the case of HDF, it 
ignificantly reduces both all-cause and cardiovascular mortal- 
ty compared with conventional HD [29 –31 ]. 

Although the utility of measuring Kt-Sx and Kt-BSA remains 
 subject of debate [16 , 32 ], it is essential to emphasize the need 
o individualize dialysis targets based on patient characteristics.
ur findings suggest that Kt-BSA is a more demanding indicator 
f dialysis dose with potential relevance to survival, making its 
easurement particularly important in obese patients or those 
ith a high BMI. Further studies are needed to explore individ- 
alized dialysis prescription strategies that could help support 
chieving these targets in such prevalent patient populations. 

This study has limitations inherent to retrospective, registry- 
ased designs, including the lack of prospective validation and 
otential incomplete data on patients and sessions. First, the 
nclusion of prevalent patients with widely different dialysis 
intages ( from recently initiated to long-term treatments) may 
ntroduce survivor bias, since only those who survived long 
nough to be included were analyzed. Consequently, the results 
ainly apply to stable HD populations rather than incident pa- 

ients. Second, the calculation of mean Kt over the follow-up pe- 
iod may carry a potential risk of immortal time bias, as only 
atients who survived long enough contributed multiple ses- 
ions. Third, unmeasured variables such as other organ failures,
nflammatory status, nutritional factors or differences in treat- 
ent prescription could also have influenced both Kt achieve- 
ent and survival outcomes. Finally, as the mean follow-up was 
elatively short ( 18 months) , the study may not capture longer- 
erm effects on mortality. These aspects should be considered 
hen interpreting the associations observed. 
Future studies should include incident cohorts to more accu- 

ately assess the impact of Kt on mortality from therapy initia- 
ion. Future research should also explore sex-based differences 
ore deeply and assess whether body surface area adjustment 
odifies the relationship between dialysis dose, sex/gender, and 
ortality. The role of age and comorbidities in optimizing dial- 
sis for older adults also warrants investigation. 

Among the strengths are the large sample size and high 
umber of sessions, which enhance data representativeness in 
D. Moreover, the 2-year follow-up reduces bias and reinforces 
he reliability of the results. 

In conclusion, adjusting dialysis dose based solely on sex 
ay not be sufficient; it could be crucial to correct Kt by body
urface area, especially in overweight or obese patients, to im- 
rove clinical outcomes and survival. 
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upplementary data are available at Clinical Kidney Journal online .
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