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ORIGINAL ARTICLE
Factors contributing to unplanned initiation of dialysis in chronic kidney
disease patients: A prospective analysis.

Sumbul Shaikh', Ruqaya Qureshi?, Kiran Nasir®, Murtaza Dhrolia*

ABSTRACT... Objective: To determining risk factors for unplanned initiation of dialysis in advanced chronic kidney disease (CKD)
patients. Study Design: Prospective Observational study. Setting: The Kidney Center, Karachi, Pakistan. Period: September 2024
to May 2025. Methods: Adults (=18 years) with stage 5 CKD initiating maintenance haemodialysis were analyzed. Planned dialysis
was defined as elective initiation via arteriovenous fistula (AVF) / arteriovenous graft (AVG), or planned catheter, while unplanned
initiation referred to urgent inpatient dialysis. Demographic, clinical, laboratory, and vascular access data were recorded. Statistical
analyses was performed taking p<0.05 as significant. Results: Of 73 patients, 23 (31.5%) initiated dialysis electively, and 50
(68.5%) unplanned. Overall, the mean age was 53.9+14.6 years, and 39 (53.4%) were male. Diabetes mellitus was significantly
more frequent in unplanned dialysis patients (60.0% vs 30.4%, p=0.019). Late referral (<1 month) was significantly associated with
unplanned dialysis (p<0.001). Unplanned dialysis patients had lower albumin (p=0.024), and higher potassium (p=0.001) levels. AVF
use was 82.6% in elective vs none in unplanned dialysis patients (p<0.001). Logistic regression identified diabetes (OR 3.4), late
referral (OR 2.9), hyperkalaemia (OR 2.4), volume overload (OR 7.7), and AKI on CKD (OR 42.7) as major risk factors for unplanned
dialysis. Conclusion: The unplanned initiation of dialysis in advanced CKD is strongly associated with diabetes mellitus, late referral,

inadequate dialysis education, hypoalbuminaemia, hyperkalaemia, metabolic acidosis, volume overload, and acute kidney injury on
CKD.
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INTRODUCTION

Chronic kidney disease (CKD) is a major public
health problem with a steadily rising prevalence
worldwide. The progressive decline in renal function
increases the risk of cardiovascular events and
ultimately leads to end-stage renal disease (ESRD)."
% Early anticipation, diagnosis, prevention, and
management of CKD-related complications such
as metabolic acidosis, anemia, and bone mineral
disorders are crucial, along with timely preparation
for renal replacement therapy (RRT) in line with
KDIGO guidelines.*

Patients with stage 4 CKD require proper counseling
and an integrated approach to prepare them for RRT.
Specialized multidisciplinary clinics (MDCs) have
been shown to play an important role in addressing
these needs by offering comprehensive care and
patient education.® However, despite follow-up
in such clinics, many patients still initiate dialysis

unexpectedly during hospitalization.® Studies have
consistently linked urgent dialysis initiation with
poorer outcomes, including a higher likelihood of
starting hemodialysis (HD) rather than peritoneal
dialysis and dependence on temporary catheters
instead of permanent vascular access.>® A Korean
study reported that 63.8% of patients initiated HD
via temporary catheters’, which are associated
with serious complications such as catheter-
related infections, dysfunction, and central vein
stenosis. These complications significantly increase
morbidity and mortality®®, whereas conversion to
permanent vascular access reduces mortality risk
by approximately 33%.'°

Data indicate that early referral to a nephrologist
improves outcomes through earlier vascular access
creation and better preparation for RRT."" 2 However,
early referral does not guarantee optimal dialysis
initiation, as many patients still present with acute
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deterioration or unforeseen complications requiring
urgent dialysis." International guidelines suggest that
patients with an estimated eGFR<30 mL/min/1.73
m? should be counseled on dialysis modalities',
and the Kidney Disease Outcomes Quality Initiative
(KDOOD recommends arteriovenous fistula (AVF)
creation 6-9 months before the anticipated start
of HD.™ Despite these recommendations, acute
initiation of dialysis is sometimes unavoidable due
to sudden illness or unexpected renal deterioration.
Recognition of such circumstances in patients
followed at MDCs could enable CKD programs to
reduce urgent dialysis starts, minimize preventable
hospitalizations, lower costs, and improve morbidity
and mortality outcomes. This study mainly aimed at
determining risk factors for unplanned initiation of
dialysis in advanced CKD patients.

METHODS

This prospective observational study was carried
out at the Kidney Center, Karachi, Pakistan during
September 2024 to May 2025. All patients who
initiated hemodialysis during the study period
were evaluated for eligibility. Inclusion criteria were
patients of any gender, aged 18 years of above,
with a diagnosis of CKD stage-5 requiring initiation
of RRT, and initiated maintenance hemodialysis.
Exclusion criteria were patients who required
dialysis for acute kidney injury (AKD without
underlying CKD, or those who initiated dialysis for
acute-on-chronic kidney disease but subsequently
recovered renal function and became dialysis-free
within a few months. Patients on peritoneal dialysis
as the first modality of RRT were also not included.
Patients were also excluded if they had incomplete
clinical or follow-up data regarding dialysis initiation
or vascular access. Planned dialysis was defined as
the elective start of hemodialysis in the outpatient
setting, usually via a previously created permanent
vascular access such as AVF or arteriovenous graft
(AVG). Tunneled catheters inserted electively in
the outpatient setting as part of a pre-dialysis plan
are now explicitly categorized as planned initiation.
Unplanned initiation has been further refined
to include dialysis started during acute hospital
admission without prior access planning. A sample
size of 73 was calculated considering the proportion
of unplanned dialysis from a study conducted in
UK as 15.6%, with 94% confidence level, and 8%

margion of error.'® The study protocol was approved
by the Institutional Ethical Review Committee (letter
number: 179-NEPH-072024, dated: August 19,
2024). Written informed consent was obtained
from all patients or their caregivers. Non-probability,
consecutive sampling approach was adopted.

Forallenrolled patients, demographic characteristics,
clinical history, and comorbid conditions were
recorded at the time of their first nephrology
referral. The underlying etiology of CKD was
categorized such as diabetes mellitus, hypertension,
glomerulonephritis, or polycystic kidney disease.
Medication use was also documented. Laboratory
evaluation included serum creatinine levels at the
time of referral to a nephrologist and at the time
of hemodialysis initiation. Data relating to vascular
access were carefully recorded, including type of
access and the date of surgery for permanent access
creation. The interval between the first nephrology
consultation and the initiation of hemodialysis was
calculated, as was the interval between first referral
and AVF or AVG surgery. Data were analyzed using
IBM-SPSS, version 26.0. Categorical variables
were expressed as frequencies and percentages,
while continuous variables were summarized as
mean with standard deviation or as median with
interquartile range (depending on distribution).
Comparisons between patients with planned and
uplanned dialyssis were performed using the Chi-
square test or Fisher's exact test for categorical
variables. Continuous variables were compared with
an independent sample t-test for normally distributed
data, whereas the Mann-Whitney U test was
applied for non-parametric data. Logistic regression
analysis was employed to determine independent
predictors of unplanned dialysis initiation, and
odds ratios (ORs) with 95% confidence intervals
(Cls) were reported. P-value<0.05 was considered
statistically significant.

RESULTS

In a total of 73 patients, 23 (31.5%) commenced
dialysis electively, while 50 (68.5%) required
unplanned initiation. The mean age of patients at
initiation was 53.9+14.6 years. There were 39
(53.4%) males, and no significant differences were
observed in terms of gender distribution between
elective and unplanned dialysis patients (p=0.387).
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Diabetes mellitus was significantly more frequent in
patients initiating unplanned dialysis compared with
the elective dialysis patients (60.0% vs. 30.4%,
p=0.019). Smoking showed a trend towards higher
prevalence in the elective dialysis (34.8% vs 14.0%,
p=0.061). Regarding primary renal disease, diabetic
nephropathy accounted for 45.2% cases overall, and
was strongly associated with unplanned initiation of
dialysis (54.0% vs 26.1%, p=0.045). The timing of
nephrology referral was strongly associated with
dialysis initiation pattern as patients referred more
than one year before dialysis initiation were more
likely to start electively (60.9% vs 24.0%), while
those referred within one month almost exclusively
started unplanned (100%, p<0.001). Table-l is
showing comparison of baseline characteristics of
patients

Unplanned dialysis patients had significantly
lower serum albumin (p=0.024), and higher serum
potassium (p=0.001). Haemoglobin levels were
relatively low across cases (p=0.334), and platelet
counts did not differ significantly (p=0.868) among
elective and unplanned dialysis patients. Medication
use revealed that diuretics were more commonly
prescribed in patients starting unplanned dialysis
(91.3% vs 58.0%, p=0.004), whereas the use of
RAAS blockers, calcium channel blockers, or beta-
blockers showed no significant differences (Table-
D.

Regarding education about dialysis and vascular
access counselling, 26 (52.0%) patients with
unplanned dialysis reported having been advised
regarding AVF creation compared with 23 (100.0%)
in the elective patients (p<0.001). Knowledge
about dialysis was substantially lower among the
unplanned patients (44.0% vs. 91.3%, p<0.001).
Counselling about renal replacement therapy
modalities was significantly less frequent among
patients with unplanned dialysis (36.0% vs 65.2%,
p=0.020). Patients with fewer nephrology visits in
the preceding year were significantly more likely
to initiate unplanned dialysis (56.0% vs 30.4%,
p=0.042). Vascular access at first haemodialysis
differed significantly as 82.6% patients in the
elective group started with AVF versus none among
unplanned patients (p<0.001) (Table-IID.

Overall, the most common indications for dialysis
initiation were uraemic manifestations (90.4),
volume overload (53.4%), metabolic acidosis
(52.1%), and refractory hyperkalaemia (39.7%).
Volume overload (68.0% vs 21.7%, p<0.001),
refractory hyperkalaemia (50.0% vs 17.4%,
p=0.008), and metabolic acidosis (60.0% vs
34.8%, p=0.045) were significantly more common
among unplanned dialysis patients. AKI on CKD
was strongly associated with unplanned initiation of
dialysis (66.0% vs. 4.3%, p<0.001) (Table-I\V).

On multivariate logistic regression analysis,
several factors were significantly associated with
unplanned initiation of dialysis (Table-V). These
included diabetes mellitus (OR 3.4, 95% CI 1.2—
9.8, p=0.022), fewer nephrology visits in the
preceding year (OR 2.9, 95% CI 1.2-8.3, p=0.046),
hypoalbuminaemia (OR 0.334, 95% CI 0.125-0.893,
p=0.029), hyperkalaemia (OR 2.4, 95% Cl 1.4-4.2,
p=0.002), metabolic acidosis (OR 2.8, 95% CI 1.0-
7.9, p=0.049), refractory hyperkalaemia (OR 4.8,
95% CI 1.4-16.0, p=0.012), volume overload (OR
7.7, 95% Cl 2.4-24.3, p=0.001), and AKI on CKD
(OR 42.7, 95% CI 5.3-344.5, p<0.001). Adequate
knowledge about dialysis (OR 0.075, 95% CI 0.016-
0.354, p=0.001) and not using diuretics (OR 0.132,
95% CI 0.028-0.623, p=0.029) were associated
with unplanned dialysis.

DISCUSSION

The strong association between diabetes mellitus
and unplanned dialysis initiation in this study (60.0%
vs 30.4% in the elective group, OR 3.4, 95% CI
1.2-9.8) aligns with results from Brown et al.",
who reported diabetes in 68.4% of patients starting
unplanned dialysis compared with 51.9% of those
starting electively. The same pattern was observed
by Ahmad et al.'®, where 82% of patients with urgent
dialysis starts were diabetic. This consistent finding
across different populations underscores the high
burden of diabetic nephropathy as a cause of CKD
progression, often accompanied by cardiovascular
disease and acute complications that precipitate
urgent dialysis initiation. The high prevalence of
diabetes in unplanned dialysis patients may also
reflect challenges with patient adherence, late
referral, and accelerated decline in renal function
due to poor glycaemic control.
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TABLE-I

Comparison of baseline characteristics of patients undergoing hemodialysis (N=73)

Elective Start

Unplanned Start

Parameters (h=23) (n=50) Total (N=73) P-Value

Age in years 53+12.7 54.4+15.5 53.9+14.6 0.641
Gender Male 14(60.9%) 25(50.0%) 39(53.4%) 0.387
BMI in Kg/m2 244427 25.5+2.3 25.14+2.5 0.093
Comorbidities
Diabetes mellitus 7(30.4%) 30(60.0%) 37(50.7%) 0.019
Hypertension 22(95.7%) 45(90.0%) 67(91.8%) 0.658
Coronary artey disease 7(30.4%) 12(24.0%) 19(26.0%) 0.561
Dyslipidemia 8(34.8%) 19(38.0%) 27(37.0%) 0.792
Smoker 8(34.8%) 7(14.0%) 15(20.5%) 0.061
Cause of CKD
CKD of unknown etiology 5(21.7%) 3(6.0%) 8(11.0%)
Diabetic nephropathy 6(26.1%) 27(54.0%) 33(45.2) 0.045
Obstructive nephropathy 1(4.3%) 1(1.4%)
Autosomal Dominant Polycystic Kidney Disease 2(8.7%) 36.0) 5(6.8%)
Other 9(39.1%) 17(34.0%) 26(35.6%)
Time from refferal to HD initiation
> 1 year 14(60.9%) 12(24.0%) 26(35.6%)
6 months - 1 year 6(26.1%) 7(14.0%) 13(17.8%) £0.001
3 - 6 months - 2(4.0%) 2(2.7%)
< 3 monts 3(13.0%) 5(10.0%) 8(11.0%)
< 1 month - 24(48.0%) 24(32.9%)
Labs at HD initiation
TABLE-II
Laboratory parameters and medications use in patients at the start of hemodialysis (N=73)

Parameters Elective start (n=23)  Unplanned start (n=50) Total (N=73) P-Value
Labs at HD initiation
Creatinine (mg/dl) 11.2+2.1 10.6+2.2 10.7+2.1 0.257
Urea (mg/dD 221.9+48.7 237.8+72.4 232.8+65.9 0.133
Hemoglobin (g/dD 9.6+2.0 9.1+2.2 9.3+2.1 0.334
Albumin (g/dD 3.7+0.6 3.4+0.5 3.5+0.5 0.024
Potassium (mmol/D 4.5+0.7 5.4£1.1 5.1+£1.1 0.001
Platelets (10°/D 243.1+63.9 240.5+69.6 238.5+87.2 0.868
Medications
Use of RAAS blocker 3(13.0%) 2(4.0%) 5(6.8%) 0.317
Use of CCB 18(78.3%) 30(60.0%) 48(65.8%) 0.127
Use of Beta blocker 14(60.9%) 21(42.0%) 35(47.9%) 0.134
Use of Diuretics 21(91.3%) 29(58.0%) 50(68.5%) 0.004
Living alone 6(26.1%) 17(34.0%) 23(31.5%) 0.499
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TABLE-III
Education about the hemodialysis and angio access status of the patients (N=73)
Variables Elective Start (n=23)  Unplanned Start (n=50) Total (N=73) P-Value
AVF advice 23(100%) 26(52.0%) 49(67.1%) <0.001
Knowledge about hemodialysis 21(91.3%) 22(44.0%) 43(58.9%) <0.001
RRT modalities were discussed 15(65.2%) 18(36.0%) 33(45.2%) 0.020
Nephrology visits in last one year 7(30.4%) 28(56.0%) 35(47.9%) 0.042
Angio Access at 1st HD
AVF 19(82.6%) 19(26.0%)
Perm Catheter 3(13.0%) 7(14.0%) 10013.7%) <0.001
Temporary catheter 1(4.3%) 43(86.0) 44(60.3%)
TABLE-IV
Indication of the start of Hemodialysis (N=73)
Variables Elective Start (n=23)  Unplanned Start (n=50) Total (N=73) P-Value
Uremiic manifestation 22(95.7) 44(88.0%) 66(90.4%) 0.421
Metabolic acidosis 8(34.8%) 30(60.0%) 38(52.1%) 0.045
Refractory Hyperkalemia 4017.4%) 25(50.0%) 29(39.7%) 0.008
Volume overload 5(21.7%) 34(68.0%) 39(53.4%) <0.001
AKI over CKD 1(4.3%) 33(66.0%) 34(46.6%) <0.001
TABLE-V
Multivariate logistic regression analysis for determining risk factors of Unplanned HD (N=73)
95% ClI
Risk Factors Odds Ratio P-Value
Lower Upper
Diabetes mellitus 3.4 1.2 9.8 0.022
Nephrology visits in last 1 year 29 1.2 8.3 0.046
Knowledge about HD 0.1 0.1 0.3 0.001
Use of Diuretics 0.1 0.1 0.6 0.029
Hypoalbunemia 0.3 0.1 0.9 0.029
Hyperkalemia 2.4 1.4 4.2 0.002
Metabolic acidosis 2.8 1 7.9 0.049
Refractory Hyperkalemia 4.8 1.4 16 0.012
Volume overload 7.7 2.4 24.3 0.001
AKI over CKD 42.7 5.3 344.5 <0.001

Diabetes should be considered a priority marker
for pre-emptive intervention, with intensive
education, early vascular access creation, and
tighter coordination between nephrologists and
diabetologists to reduce late presentation and
emergency dialysis.'®

Late referral emerged as another critical determinant
of unplanned dialysis initiation, as 100% of patients
referred within one month of dialysis initiation started

unplanned, while 60.9% of those referred more than
a year earlier started electively (OR 2.9, 95% CI
1.2-8.3). Similarly, Hassan et al.?, in a systematic
review of 48 studies, identified late referral in five
as a consistent predictor of unplanned dialysis.
Arulkumaran et al.?', also demonstrated that acute
systemic illness superimposed on CKD was more
common in those with shorter follow-up before
dialysis initiation. Hughes et al.?2, showed that even
patients followed by nephrologists for more than 12
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months often experienced suboptimal starts due to
missed opportunities for vascular access creation.
The convergence of evidence indicates that late
referral and inadequate predialysis preparation
remain globally pervasive problems.??

Education about haemodialysis and vascular access
was found to be significantly deficient among
unplanned starters in this study. Only 52.0%
reported having received AVF advice and 44.0% had
knowledge about dialysis, compared with 100.0%
and 91.3% respectively in the elective dialysis
patients. This echoes findings from Brown et al.”’
A study from Qatar®* also noted that patients who
did not receive dialysis education or vascular clinic
follow-up were more likely to require urgent dialysis.
In a systematic review, Hassan et al.?°, highlighted
lack of dialysis education as a key risk factor across
six studies. This reinforces the clinical imperative of
structured education programs and multidisciplinary
low-clearance clinics.

The present study demonstrated that vascular
access at first haemodialysis was a defining feature
distinguishing elective from unplanned starts. All
elective patients commenced dialysis through AVF,
whereas 86.0% of unplanned starters relied on
temporary catheters. This mirrors the Korean cohort
reported by Lee et al.?, where 61.3% of patients
used central venous catheters at first haemodialysis,
and data from UK? reported that over half of
patients had acute dialysis starts with temporary
access. Ghonemy et al.?*; similarly observed that
lack of vascular clinic visits and absence of access
planning were strongly predictive of urgent dialysis.
The consistency of these findings across settings
highlights that vascular access planning remains the
most tangible and modifiable intervention point. The
integration of vascular surgeons early in CKD care,
along with system-level initiatives to reduce surgical
delays, could be an effective strategy to reduce
unplanned dialysis.

Biochemical parameters in this study provided
important insight as hypoalbuminaemia was
associated with unplanned initiation (OR 0.334, 95%
Cl10.125-0.893), and hyperkalaemiawas significantly
more prevalent in unplanned starters (OR 2.4, 95%
Cl 1.4-4.2). Systematic reviews by Hassan et al.?°,

and Magadi et al.?®, both reported lower serum
albumin and higher potassium and phosphate as
common predictors of urgent dialysis initiation.
Shimizu et al.?’, in Japan also identified emergent
dialysis initiation in patients with hypoalbuminaemia
and metabolic derangements as contributing
factors. The association of hypoalbuminaemia and
metabolic complications suggests that malnutrition-
inflammation complex and inadequate metabolic
control accelerate the trajectory toward unplanned
dialysis.?® These observations calls for aggressive
nutritional assessment, correction of acidosis, and
tighter monitoring of electrolyte disturbances in
advanced CKD patients.

AKl superimposed on CKD was a strong predictor in
this study, with an OR of 42.7 (95% CI 5.3-344.5).
This finding resonates with the Japanese cohort?,
where AKI was the leading cause of emergent
dialysis initiation, followed by stroke, diabetes, and
heart failure. Liao et al.?, in Taiwan also found AKI,
heart failure, and sepsis to be major triggers for
unplanned first dialysis. The association between
diuretic use and a lower likelihood of unplanned
dialysis initiation in this study (OR 0.132, 95% CI
0.028-0.623) provides an interesting perspective.
This finding contrasts with the assumption that
diuretic use reflects volume overload, yet aligns
with evidence suggesting that appropriate diuretic
therapy can stabilize fluid balance and delay acute
decompensation.*® The judicious use of diuretics in
advanced CKD, alongside dietary sodium restriction,
may reduce the risk of acute hospitalizations leading
to urgent dialysis starts. Future studies should
explore the mechanistic role of diuretic therapy as a
potential modifier of unplanned dialysis risk.

The proportion of patients initiating dialysis
unplanned in this cohort (68.5%) was higher than
that reported in many Western cohorts, such as
Brown et al.'”, (41.3%) and Arulkumaran et al.?',
(50.3%), but similar to the figures from Lee et
al.?, in Korea (61.3%). This difference may reflect
disparities in healthcare infrastructure, referral
systems, and availability of multidisciplinary clinics.
In low- and middle-income settings, barriers such
as delayed presentation, limited vascular access
services, and low health literacy may contribute to
higher unplanned dialysis rates.
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Regarding limitations, this was a single-centre study
with a modest sample size that limits generalisabilit.
The reliance on patient self-report for knowledge
aboutdialysisandprioreducationintroduces potential
recall bias. This study did not note socioeconomic
status, distance from healthcare facilities, health
literacy, and access to vascular surgery services.
The number of variables included in the regression
model relative to the sample size may introduce a
risk of overfitting, therefore, these findings should
be interpreted cautiously and validated in larger,
multicentre studies. Future multicentre studies with
larger sample sizes, standardised definitions of
unplanned dialysis, and inclusion of socioeconomic
and healthcare system factors are required to
better elucidate modifiable predictors and to inform
targeted interventions.

CONCLUSION

The unplanned initiation of dialysis in advanced
CKD is strongly associated with diabetes mellitus,
late referral, inadequate dialysis education,
hypoalbuminaemia,  hyperkalaemia, = metabolic
acidosis, volume overload, and acute kidney injury
on CKD, while adequate knowledge and diuretic
use appear to be protective. Reducing unplanned
dialysis starts is critical to lowering morbidity,
mortality, and healthcare costs, and should remain
a central focus of nephrology practice and policy.
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