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Background: Intradialytic hypotension (IDH) occurs in 5-40 percent of chronic kidney
disease (CKD) with hemodialysis patients, it is associated with increased cardiovascular
events and mortality. High Interdialytic Weight Gain (IDWG) requires higher
ultrafiltration, increases the incidence of IDH, associated with a worse prognosis,
patients with a history of diabetes are at higher risk.

Objective: This study aimed to assess the association between IDWG and the
occurrence of IDH in deceased patients undergoing hemodialysis, with a particular
focus on the differences between diabetic and non-diabetic patients

Methods: A retrospective study was conducted for one year at Banyumas Regional
General Hospital, involving deceased hemodialysis patients. IDWG was calculated as
the average of the last three hemodialysis sessions. Patients were further categorized
based on their history of diabetes.

Results: Among 37 deceased hemodialysis patients, 56.8% experienced IDH, including
50% of those with diabetes mellitus. IDWG was normally distributed (p = 0.283) and
showed a weak but statistically significant correlation with IDH (r = 0.333, p = 0.044).
Logistic regression indicated that each 1% increase in IDWG was associated with an 8%
increase in the predicted probability of IDH. Diabetic status did not significantly modify

dr.gigih@gmail.com this association (p = 0.772).
Conclusion: Higher IDWG was associated with increased incidence of IDH in
deceased hemodialysis patients, independent of diabetic status.
Keywords: Chronic Kidney Disease, Hemodialysis, Interdialytic Weight Gain,
Intradialytic Hypotension, Diabetes Mellitus.
Introduction clinical effects that impact the heatt, kidney,

The prevalence of IDH, a frequent
hemodialysis complication, ranges from 5 to
40%, with more recent research indicating a
prevalence of roughly 11%. IDH is linked to a
number of important clinical outcomes.
Recurrent IDH-induced end-organ perfusion

impairment can result in a number of detrimental
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digestive system, and central nervous system.!-3

IDH has a known correlation with an
increase in cardiovascular events and mortality.
The leading cause of death for those with CKD
is cardiovascular disease, including in Indonesia.
In a retrospective analysis, IDH was linked to
heart failure,

myocardial infarction,
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hospitalizations from fluid overload, cardio-
vascular issues, and overall mortality in a
retrospective analysis of 39,497 hemodialysis
patients. In addition, IDH accelerated the decline
of residual kidney function.**

In addition to the negative long-term
effects, IDH is the most common soutrce of
discomfort for patients during hemodialysis
sessions since it can result in headaches, nausea,
vomiting, weakness, and lightheadedness. The
quality of life in hemodialysis patients is
significantly influenced by their symptoms, even
if definitions of IDH that just consider the
amount of systolic blood pressure (SBP)
reduction are insufficient to capture these
symptoms. Furthermore, these symptoms could
lead to an early termination of the hemodialysis
session, resulting in insufficient removal of toxins
and fluids.”8

The ultrafiltration rate (UFR), vascular
resistance, cardiac output, and the ability to
restore volume from the extravascular space are
interconnected in the pathophysiology of IDH.
Factors related to patients that cannot be
changed, including age and comorbidities such as
heart disease and diabetes mellitus, elevate the
risk.? IDWG greater than 5.7% is associated with
a higher mortality risk. Higher IDWG requires
higher UFR, thereby increasing the risk of IDH.
During hemodialysis, increased IDWG is
associated with higher ultrafiltration. Hemo-
dialysis patients with higher IDWG have faster
ultrafiltration rates and shorter periods of dialysis
therapy, which are associated with poorer
outcomes.10-16

In Indonesia, diabetes mellitus is the
second leading cause of ESKD. Patients with
diabetes are more likely to develop IDH.
Autonomic dysfunction reduces the sympathetic
activity in response to intravascular volume loss
during hemodialysis and is common in DM,
paraproteinemias, and other comorbidities linked
to CKD and ESKD. This raises the risk of IDH
and impairs compensatory arteriolar vaso-
constriction.>17.18

InaKidney | Vol. 2 | Issue 1 | April 2025

This study analyzed deceased patients
undergoing maintenance hemodialysis to assess
whether IDWG and IDH contributed to
mortality. Findings from this population may
inform strategies to mitigate risk and improve
outcomes in hemodialysis patients.

Methods
Design and participants

This retrospective study aimed to
evaluate the association between the incidence of
IDH and IDWG in deceased hemodialysis
patients at Banyumas Regional General Hospital.
The study included deceased hemodialysis
patients treated at the hospital from July 1, 2023,
to July 1, 2024. Inclusion criteria required patients
to have been on routine hemodialysis for at least
three  months, while patients without
documented dry weight data were excluded.

Study covariates
1. Patient Demographics and Clinical History

a.  Age: Documented in years.

b. Sex: Male or female.

c. History of diabetes mellitus: categorized
based on a documented history of
diabetes. The diabetes variable was also
included in the subgroup analysis to
evaluate differences in the incidence of
IDH and IDWG between patients with
and without diabetes.

2. Dialysis-Related Parameters

a. Dry Weight: Defined as the weight at
which the patient achieves an edema-free
state and experiences no orthostatic
hypotension post-hemodialysis.

b. Intradialytic Weight Gain: Determined
by subtracting the post-dialysis weight
from the pre-dialysis weight before
hemodialysis treatment, divided by dry
weight, and expressed as a percentage.
IDWG was estimated using the mean
pre- and post-hemodialysis weight data
from three sequential hemodialysis
sessions, excluding sessions during
hospitalization.

c. Ultrafiltration Rate: Total volume of
fluid removed during dialysis divided by
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the patient's weight and session duration,
expressed as mL/kg/hour.

d. Incidence of IDH: According to the
2005 criteria set by Kidney Disease:
Improving Global Outcomes (KDIGO),
a definition includes a reduction in
systolic blood pressure (SBP) of at least
20 mmHg or a drop in mean arterial
pressure (MAP) of at least 10 mmHg,
along with clinical manifestations of
hypotension.!

Statistical analysis

All data were analyzed using SPSS
software version 26. The Shapiro-Wilk test was
used to assess the normality of continuous
variables. The association between interdialytic
weight gain (IDWG) and intradialytic hypo-
tension (IDH) was initially explored using point-
biserial (Pearson) correlation.

To further investigate the relationship
between IDWG (%) and the occurrence of IDH,
a binary logistic regression analysis was
performed. Predicted probabilities of IDH were
derived from the logistic regression model.

A multivariate logistic regression analysis
was also conducted to examine potential effect
modification by diabetic status. This included an
interaction term between IDWG and diabetes
mellitus (DM) status. Statistical significance was
defined as a p-value of less than 0.05.

Results
Patient selection

The study included a total of 37 patients.
The demographics and patient characteristics are
summarized in the table 1. IDH was observed in
56.8% of the total patients (table 2). Incidence in
Diabetic Patients: Among the 16 patients with
DM, the overall incidence of IDH was 50%.
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Table 1. Demographics and patient characteristics

Characteristic Value

Male sex (%0) 51.4

Age (years), mean + SD 5211 £ 11.28
Diabetes Mellitus (%) 43.2
Hypertension (%o) 97.3

Average IDWG (%), mean £ 415+ 197
SD

Average IDWG (%) in 372+ 1.78
patients with DM

Average dry body weight (kg),  53.35 £ 11.32
mean £ SD

Average duration of HD 30.08 £ 22.10
(months), mean * SD

Average duration of HD in 24.44 £ 15.57
DM (months)

Average weight gain (kg), 2.62+ 091

mean * SD

Note. IDWG = interdialytic weight gain; HD =
hemodialysis; DM = diabetes mellitus

Table 2. Study result

Group Sample Incidence of
Size (n) IDH (%)

All patients 37 56.8

Patients with 16 50.0

DM

The Shapiro-Wilk test confirmed that
IDWG (%) data were normally distributed (p =
0.283), allowing for parametric analysis. A point-
biserial correlation showed a weak but statistically
significant positive correlation between IDWG
(%) and the incidence of intradialytic hypo-
tension (IDH) (r = 0.333, p = 0.044).

Bivariate logistic regression suggested a
trend toward increased odds of IDH with higher
IDWG wvalues (OR = 1.495; 95% CIL: 0.991—
2.255; p = 0.055). A predictive model showed
that each 1% increase in IDWG was associated
with an 8% increase in the probability of IDH
(IDH probability = 0.22 + 0.08 X IDWG%).

InaKidney | Vol. 2 | Issue 1 | April 2025



Poernomo, et al.

InaKidney

Multivariate logistic regression, including
diabetic status and its interaction with IDWG,
showed no significant effect modification
(interaction p = 0.772), and diabetic status alone
was not significantly associated with IDH (p =
0.929). These results indicate that the relationship
between IDWG and IDH is consistent across
diabetic and non-diabetic patients.

Discussion

The study explored the relationship
between IDWG and IDH in a population of
deceased hemodialysis patients. The findings
underscore the impact of IDWG as a predictor
of IDH, but they also reveal some unexpected
results, particularly in patients with a history of
DM. This is notable because DM is typically
considered a risk factor for IDH.6

Our results demonstrate a significant
association between IDWG and the incidence of
IDH. This supports existing literature suggesting
that higher IDWG is linked to an increased risk
of IDH. The mechanism is likely attributable to
the increased ultrafiltration required to manage
higher IDWG, which can exacerbate fluid
removal during dialysis and lead to hypotension.
Given that IDH is linked with adverse outcomes
such as cardiovascular events and increased
mortality, these findings emphasize the
importance of managing IDWG effectively in
hemodialysis patients.

The observed correlation, though
statistically significant (r = 0.333, p = 0.044), was
considered weak, indicating that while IDWG
contributes to IDH risk, it is likely not the sole
factor. The logistic regression analysis also
showed a trend towards significance (OR =
1.495; p = 0.055), reinforcing this relationship
and underscoring the clinical relevance of fluid
management in hemodialysis. The predicted
probability model showed that each 1% increase
in IDWG was associated with an 8% increase in
the likelihood of IDH. These findings emphasize
the need for stringent control of fluid intake and
ultrafiltration during dialysis to minimize the risk

of hypotensive events.
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During dialysis, the removal of volume
activates cardiopulmonary receptors located in
the atria as well as baroreceptors in the aortic arch
and carotid sinuses. Depletion of volume leads to
the activation of the sympathetic nervous system
(SNS) and the stimulation of the renin-
angiotensin-aldosterone system. Activation of the
SNS boosts cardiac venous return by decreasing
venous capacitance in the splanchnic and
cutaneous blood flows to support the central
circulation. Extending the weekly treatment
duration will, by definition, lower the necessary
UFR (unchanged weight loss, extended time),
which will reduce the incidence of IDH. The
extended weekend interdialytic period correlates
with a greater increase. Weekly treatment
duration will reduce the necessary UFR (same
weight loss, extended time), which in turn will
lower the incidence of IDH. The longer
interdialytic period during the weekend is
associated with a higher IDWG.%14

Multivariate logistic regression analysis
revealed that diabetic status did not significantly
modify the association between IDWG (%) and
IDH (interaction p = 0.772). The main effect of
diabetes was also not statistically significant (p =
0.929). These findings indicate that the relation-
ship between IDWG and IDH is consistent
across both diabetic and non-diabetic patients.
This is further supported by stratified scatter
plots, which demonstrate comparable trends in
both subgroups, with only minimal variation in
the regression slopes. Another study found that
adjusted mortality risk was linked to IDWG
among individuals with diabetes but not in those
without diabetes.!? For diabetic patients, each 1%
rise in IDWG relative to dry weight per day
resulted in a 67.5% increase in the adjusted
relative risk (RR) of mortality. This risk was
notably higher in patients new to dialysis
compared to those already undergoing treatment.

This result might be attributed to the
potential masking effect of diabetic autonomic
neuropathy. Autonomic neuropathy can alter the
usual symptoms of hypotension, making it harder
to detect and possibly leading to an
underestimation of IDH incidence in diabetic
patients. We used KDIGO criteria for IDH that
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included symptoms for several reasons; blood
pressure readings alone might not capture the full
picture of a patient’s hemodynamic status.
Different patients may experience symptoms of
hypotension at different thresholds of blood
pressure. Some might show symptoms even at
higher blood pressures, while others may not
show symptoms until blood pressure is very low.
Including symptoms in the criteria helps account
for individual variability in how hypotension is
experienced and reported. Proper adjustment of
dialysis parameters can reduce the likelihood of
IDH, such as dialysate flow rate, ultrafiltration
rate, and session duration.

Definitions of IDH vary based on the
blood pressure parameter used (decrease in SBP,
nadir SBP, decrease in mean arterial pressure), the
cut-off value for the blood pressure parameter,
and whether associated symptoms and/or
intervention are required for diagnosis. There are
other IDH criteria, such as UK Renal Association
Guidelines 2011, FEuropean Best Practice
Guidelines 2007, and Japanese Society of Dialysis
Therapy Guidelines. Additionally, the relative risk
of 0.81 (95% CI: 0.45 — 1.40) suggests that while
diabetic patients might still have an elevated risk,
the effect was not statistically significant in our
study.

The findings highlight the need for
careful monitoring and education of IDWG in all
hemodialysis patients to mitigate the risk of IDH.
For diabetic patients, clinicians should be aware
of the potential for atypical presentations of IDH
due to autonomic neuropathy. This may
necessitate a tailored approach to managing fluid
balance and monitoring for hypotension in this
population.

Conclusion

This study found that higher IDWG was
associated with an increased incidence of IDH in
deceased hemodialysis patients. However, this
association was not statistically significant among
patients with a history of diabetes.
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Limitations of the Study

The retrospective design of this study,
along with the relatively small sample size, limits
the generalizability of the findings. Future
research could benefit from larger, prospective
studies to validate these results and explore the
complex interactions between diabetes, IDWG,
and IDH. Additionally, investigating other
factors that may contribute to IDH in diabetic
patients, such as glycemic control, cardiovascular
status, and medication effects, could provide a
more comprehensive understanding of this issue.
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