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Introduction: Chronic kidney disease (CKD) has an estimated prevalence of 6% in Nepal, which has resulted in a huge public health
and socioeconomic burden for the country. People with different stages of CKD come to the Emergency Department (ED) with
various clinical features and complications, which if detected andmanaged early can result in a decreased need for renal replacement
therapy and thus decreased medical cost.
Methods: The authors conducted a cross-sectional analysis taking nonprobability convenience sampling in the ED of a tertiary-level
hospital of Nepal, after getting approval from the Institutional Review Committee and obtaining informed consent from the patient.
Kruskal–Wallis test and χ2 test of homogeneity were conducted to determine if there were differences in the continuous variables and
categorical variables of three stages of CKD. Pairwise comparisons with a Bonferroni correction was done for both variables.
Result: Among 291 patients of CKD, 25 were in stage 3, 15 in stage 4, and 251 in stage 5. Significant differences between groups
were found in continuous variables of SBP, pulse, temp, TLC, platelet, sodium, potassium, urea, and creatinine. Similarly, a
significant difference was found for the categorical variables of hyperkalemia, hyponatremia, thrombocytopenia, leukocytosis, and
high creatinine levels.
Conclusion: Patients with CKD commonly present to the ED due to electrolyte imbalances, uremia, shortness of breath, and high
SBP. Hyperkalemia, thrombocytopenia are more frequently observed in stage 5 CKD, whereas the incidence of hypertension
significantly increase from stage 4 onwards. Hyponatremia, on the other hand, is more prevalent in stage 3 than in the later stages.
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Introduction

Chronic kidney disease (CKD) has been defined as any damage to
kidney structure or function lasting at least 3 months and having
adverse effects on health[1]. It encompasses a spectrum of kidney
disease, from mild damage to End-Stage Renal Disease (ESRD)[2].
The incidence and prevalence of CKD have been rising worldwide,

particularly in developing and underdeveloped countries[3]. In
Nepal, its prevalence is estimated to be around 6%[4].

CKD significantly increases the risk of hospitalization, cardi-
ovascular events, and death[5]. A large number of patients,
especially those dependent on dialysis, visit the emergency
department (ED) due to complications such as hyperkalemia and
fluid overload[6]. Countries with limited resources, like Nepal, are
likely to face a huge public health and socioeconomic burden due
to this[4].

Early detection and treatment can often keep CKD from get-
ting worse, thereby preventing the need for renal replacement
therapy and reducing medical costs[7]. Understanding the clinical
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profile of patients with CKD is prudent for identifying and
planning strategies to prevent the occurrence of CKD and
establishing screening protocols to prevent its progression.
However, only a few studies have been conducted in Nepal to
study the clinical profile of patients with CKD, and to the best of
our knowledge, none have been conducted to date regarding their
status in the ED. Thus, our research aims to assess the clinical
profile and complications seen in patients with later stages of
CKD presenting to the ED at a tertiary care hospital in Nepal.

Method

This is a cross-sectional study conducted in the ED of a tertiary-
level hospital in Nepal, over a period of 6 months, from
December 2021 to May 2022. The study began after obtaining
prior approval from the Institutional Review Board (IRB) of the
institution.

All cases of CKD who visited the ED of the hospital during the
study period and met the inclusion criteria were included.

Inclusion criteria: All patients with glomerular filtration rate
(GFR) of <60 ml/min/1.73 m2, calculated using the modification
of diet in renal disease (MDRD) formula, corresponding to CKD
stages 3–5, above the age of 16 years and providing informed
consent for participation in the study were included.

Exclusion criteria: Any patient under the age of 16 years or
with other co-existing chronic medical conditions that could
affect their overall prognosis or anyone who has already under-
gone a renal transplant or obtained a do-not-resuscitate order
was excluded.

The sample size was calculated by using the following
formula:

n= (Z2× p× q)/e2

= (1.962× 0.06× 0.94)/(0.03)2

= 0.216/0.0009
= 240
where, n=minimum required sample size;Z= 1.96 at 95%CI;

P= prevalence taken as 6%; e=margin of error, 3%.
We accounted for 10% nonresponse rate; resulting in a final

sample size of 264. However, we included a total of 291 patients
who met the inclusion criteria by using nonprobability sampling.

The work has been reported in accordance with the STROCCS
criteria[8].

Study tool and data collection

Data were collected using a structured proforma that included
questions regarding demographic profiles, vitals at the time of
presentation to the ED, hematologic and biochemical parameters,
and parameters of ABG analysis. The ABG analysis was per-
formed using the BG-800 Blood Gas Analyzer from Cornley
Company.

All data were recorded in a standardized data collection form
using standard units for measurement and were verified by
nephrologists.

The outcomes were recorded based on the three stages of CKD
(stages 3, 4, and 5) determined by their GFR: stage 3 with GFR of
30–59 ml/min, stage 4 with GFR of 15–29 ml/min, and stage 5
with GFR below 15 ml/min.

Data management and statistical analysis

The data were first entered into Microsoft Excel 2013 and
appropriate commands were used for data clearing. Entered data
were then analyzed using Statistical Package for Social Sciences
(SPSS) version 22. Descriptive data with normal distribution were
reported as mean ± SD or as percentage wherever appropriate.

Quantitative variables were classified into categories such as
hyperkalemia, acidosis, decreased bicarbonate levels, anemia,
hypocalcemia, hyperphosphatemia, hyponatremia, hyperur-
icemia, increased urea, increased creatinine, thrombocytopenia,
leukocytosis, high SBP, and high DBP.

The parameters were considered as follows:

1. Decreased bicarbonate: HCO3—<22mEq/l,
2. Hyperkalemia: K + >5.0mEq/l,
3. Acidemia: pH <7.35,
4. Hypocalcemia: Ca2 + <8.4 mg/dl,
5. Hyperphosphatemia: Phosphorous (inorganic) <3.0 mg/dl,
6. Hyponatremia: Na+ <136mEq/l,
7. High blood pressure: SBP > =140 or DBP > = 90
8. Anemia: Hemoglobin <7 gm/dl,
9. Hyperuricemia: Uric acid level >8.2 mg/dl,
10. Thrombocytopenia: Platelet count: <150 000/mm3,
11. Leukocytosis: TLC count: >11 000/mm3,
12. Raised creatinine: Serum creatinine >1.2 mg/dl.
Metabolic acidosis was determined using HCO3- and pH

values, while Acidosis was based solely on the pH value.
Normality was checked using the Shapiro–Wilk test. If nor-

mally distributed, data were described as mean with SD. When
normality was rejected, the data were described as median with
interquartile range.

A Kruskal–Wallis test was conducted to determine if there
were differences in age, blood pressure, pulse, saturated partial
pressure, temperature, hemoglobin, total leukocyte count, pla-
telet count, sodium, potassium, calcium, phosphorous, uric acid,
urea, creatinine, pH value, bicarbonate levels between the three
stages of CKD. Medians were compared for both similar and
dissimilar distributions. Subsequently, pairwise comparisons
were performed using Dunn’s (1964) procedure with a
Bonferroni correction for multiple comparisons.

The χ2 test/ Fischer’s exact test of homogeneity was used to
compare the nominal variables within the three stages. Post-hoc
analysis for the significant findings involved pairwise compar-
isons using the z-test of two proportions with a Bonferroni
correction.

Results

A total of 291 patients diagnosed with CKD were categorized
into three stages based on their GFR levels. Out of these, 25
patients were in stage 3, 15 in stage 4, and 251 in stage 5 of CKD.
Among the participants, there were 154 male and 137 female
patients.

From Table 1:
Statistically significant differences were found for several

variables, including hyperkalemia, hyponatremia, high SBP,
thrombocytopenia, leukocytosis, and high creatinine levels. The
difference in hyponatremia was significant only in patients at
stage 5 of CKD (P= 0.000) compared to stages 3 and 4.
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Table 1
Comparison of categorical variables across the stages of CKD.

GFR stage

Variable State Stage 3 Stage 4 Stage 5 Total Chi square value P

Sex Male Count 12 7 135 154 0.554 0.758
% within GFR stage 48.0% 46.7% 53.8% 52.9%

Female Count 13 8 116 137
% within GFR stage 52.0% 53.3% 46.2% 47.1%

Decreased bicarbonate Absent Count 1 0 19 20 0.641 0.764
% within GFR stage 4.0% 0.0% 7.6% 6.9%

Present Count 24 15 232 271
% within GFR stage 96.0% 100.0% 92.4% 93.1%

Hyperkalemia Absent Count 22a 11a, b 130b 163 14.023 0.001
% within GFR stage 88.0% 73.3% 51.8% 56.0%

Present Count 3a 4a, b 121b 128
% within GFR stage 12.0% 26.7% 48.2% 44.0%

Acidosis Absent Count 9 3 75 87 1.092 0.584
% within GFR stage 36.0% 20.0% 29.9% 29.9%

Present Count 16 12 176 204
% within GFR stage 64.0% 80.0% 70.1% 70.1%

Hypocalcemia Absent Count 12 10 130 152 1.452 0.484
% within GFR stage 48.0% 66.7% 51.8% 52.2%

Present Count 13 5 121 139
% within GFR stage 52.0% 33.3% 48.2% 47.8%

Hyperphosphatemia Absent Count 9 6 81 96 0.653 0.760
% within GFR stage 36.0% 40.0% 32.3% 33.0%

Present Count 16 9 170 195
% within GFR stage 64.0% 60.0% 67.7% 67.0%

Hyponatremia Absent Count % within GFR stage 5a 20.0 3a 20.0 163b 64.9 171 58.8 28.755 0.000
Present Count % within GFR stage 20a 80.0 12a 80.0 88b 35.1 120 41.2

High DBP Absent Count 8 5 91 104 0.219 0.896
% within GFR stage 32.0% 33.3% 36.3% 35.7%

Present Count 17 10 160 187
% within GFR stage 68.0% 66.7% 63.7% 64.3%

Anemia Absent Count 17 9 192 218 2.950 0.224
% within GFR stage 68.0% 60.0% 76.5% 74.9%

Present Count 8 6 59 73
% within GFR stage 32.0% 40.0% 23.5% 25.1%

Hyperuricemia Absent Count 19 11 203 233 1.129 0.610
% within GFR stage 76.0% 73.3% 80.9% 80.1%

Present Count 6 4 48 58
% within GFR stage 24.0% 26.7% 19.1% 19.9%

Thrombocytopenia Absent Count 3a 1a 121b 125 20.663 0.000
% within GFR stage 12.0% 6.7% 48.2% 43.0%

Present Count 22a 14a 130b 166
% within GFR stage 88.0% 93.3% 51.8% 57.0%

Leukocytosis Absent Count 5a 2a 187b 194 50.634 0.000
% within GFR stage 20.0% 13.3% 74.5% 66.7%

Present Count 20a 13a 64b 97
% within GFR stage 80.0% 86.7% 25.5% 33.3%

Increased creatinine Absent Count 4a 0 0b 4 0.000
% 16% 0 0 1.4

Present Count 21a 15 251b 287
% 84 100 100 98.6

High SBP Absent Count 8a 0b 82a 90 0.016,0.007
% 32.0% 0.0% 32.7% 30.9%

Present Count 17a 15b 169a 201
% 68.0% 100.0% 67.3% 69.1%

*a and b were written to signify the difference between the groups.
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Hyperkalemia was present in 121 patients in stage 5 compared
to 3 and 4 patients in stages 3 and 4, respectively. However, the
proportions of hyperkalemia were significantly different only
between stages 3 and 5.

Similarly, thrombocytopenia was present in 130 patients in
stage 5 CKD, compared to 22 in stage 3 and 14 in stage 4, which
was a significant finding (P= 0.000).

Likewise, leukocytosis was present in 64 patients in stage 5
compared to 20 patients in stage 3 and 13 patients in stage 4,
which was another significant finding (P=0.000).

We found a significant difference (P= 0.000) in the levels of
increased creatinine between stages 3 and 5.

However, when comparing the proportions of patients with
high SBP, we found a significant difference between stage 3 and
stage 4 (P=0.016) and between stage 4 and stage 5 (P=0.007).

From Table 2:
The study found significant differences in SBP, pulse, tem-

perature, TLC, platelet, sodium, potassium, urea, and creatinine
levels between the different stages of CKD. A visual inspection of
a boxplot indicated similar distributions of all variables except
for pulse, saturated partial pressure, temperature, total leukocyte
counts, and creatinine levels.

For SBP, a significant difference inmedian values was indicated
by a P-value of 0.019. Post-hoc analysis revealed statistically
significant differences in median scores between stages 4 (160)
and 5 (148) with P=0.015, but no difference between stages 3
and 4, and between stages 3 and 5. A similar pattern of significant
difference was observed for the variables of pulse, temperature,
sodium, TLC, and creatinine.

For potassium, the Kruskal–Wallis test revealed a significant
difference inmedian scores (P=0.000). Post-hoc analysis showed
a significant difference only between the median scores of stages 3
and 5 (P=0.000), but not between stages 3 and 4, or between

stages 4 and 5. Similar findings were observed for the median
scores for urea.

Shortness of breath was classified as absent, mild, or severe
with number and percentage in each stage depicted in the table.
However, the χ2 test of homogeneity could not be performed for
the 3 by 3 table.

Discussion

All the patients included in this study were distributed across
three stages of CKD according to their eGFR, calculated by using
the MDRD formula. The median age of patients was 51 for stage
3, 46 for stage 4, and 58 for stage 5. There was no significant
difference in age distribution according to the stages. However,
the median age observed in our study was lower than that in
Southern Denmark, where the median age is 76.4[9]. This dis-
crepancy could be due to the delays in diagnosing and managing
diseases like hypertension and diabetes mellitus, which sig-
nificantly contribute to CKD in developing countries like Nepal.
The lack of health infrastructure and poor health-seeking beha-
viors in Nepal results in disease progression, causing patients to
present only in the later stages when they develop symptoms. This
causes symptomatic CKD to occur at an earlier age[5,10,11].

In our study, we found that 44% of patients had hyperkalemia
with 94.5% of these patients in stage 5. This indicates that patients
with advanced CKD are at high risk of developing hyperkalemia. A
retrospective analysis conducted by Lara Belmar Vega et al. showed
an overall prevalence of hyperkalemia in CKD to be 12.6%, which
is much lower than what we observed in our study. However, the
analysis also revealed an inverse relationship between GFR and the
degree of hyperkalemia[12]. Several other studies have also reported
higher mean values of serum potassium with decreasing GFR[13,14].
These studies have highlighted the role of medications, especially
Renin-Angiotensin-Aldosterone-System (RAAS) inhibitors, which

Table 2
Comparison of continuous variables across the stages of CKD.

GFR stage 3 GFR stage 4 GFR stage 5 P

Age 51 (33) 46 (25) 58 (20) 0.225
Systolic blood pressure 146 (40)a, b 160 (30)a 148 (30)b 0.015
Diastolic blood pressure 90 (20) 90 (30) 90 (20) 0.625
Pulse 110 (25)a 120 (20)a 86 (22)b 0.000
Saturated partial pressure 97 (6.5) 96 (4) 96 (7) 0.385
Temperature 100 (2)a 99 (1)a 97.8 (1.2)b 0.000
Hemoglobin (mg/dl) 7.7 (1.15) 7.7 (2.2) 7.9 (1.5) 0.481
Total leukocyte count 18 000 (6900)a 17 000 (4220)a 7400 (5400)b 0.000
Platelet count 110 000 (77 500)a 90 000 (45 000)a,b 147 000 (134 000)b 0.037
Sodium (mEq/l) 132 (6.5)a 131 (6)a 137 (7)b 0.000
Potassium (mEq/l) 4 (1.28)a 4.2 (1.4)a,b 5 (1.21)b 0.000
Calcium (mg/dl) 8.23 (1.29) 8.58 (1.32) 8.45 (1.28) 0.390
Phosphorous 5.68 (4.3) 5.32 (3.03) 5.64 (3.02) 0.856
Uric acid (mg/dl) 6.2 (4.8) 6.6 (4.9) 6.2 (4.4) 0.989
Urea (mg/dl) 147 (74.25)a 181.9 (89.9)a,b 177.7 (61)b 0.042
Creatinine (mg/dl) 1.469 (0.5)a 2.7459 (1.25)a 9.27 (5.67)b 0.000
pH value 7.32 (0.25) 7.32 (0.14) 7.315 (11) 0.806
Bicarbonate (mEq/l) 14 (9.5) 12 (6.1) 14.4 (6.8) 0.120
Shortness of breath
Absent 17 (68%) 9 (60%) 83 (33.1%)
Mild 2 (8%) 6 (40%) 96 (38.2%)
Severe 6 (24%) 0 (0%) 72 (28.7%)

*a and b were written to signify the difference between the groups.
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have a renoprotective role, in the development of
hyperkalemia[13,14]. Apart from symptoms such as fatigue and
muscle aches, hyperkalemia can lead to life-threatening cardiac
arrhythmias and sudden death, thus requiring early
management[10].

Our research found that hyponatremia is more prevalent in
patients with stages 3 and 4 of CKD rather than in stage 5. A
study conducted by Kovesdy et al.[15] in 2012 also showed a
relatively higher prevalence of hyponatremia in patients with high
eGFR and an increased risk of mortality associated with both
hyponatremia and hypernatremia. Another study by Han
et al.[16] found that hyponatremia in patients with CKD was
associated with an increased risk of disease progression to ESRD
and an increased risk of death with dysnatremia. However, the
prevalence of hyponatremia seen in our study (41.2%) is much
higher than that noted in other studies by Han SW et al. and
Megumi Inoue et al., where the prevalence among CKD patients
is 6 and 2%, respectively[16,17].

Thrombocytopenia was frequently seen in CKD stage 5 in our
study, unlike in a study done by Huang et al.[18] in 2017, which
showed no significant difference between patients with CKD
stages 3–5 when compared with the healthy controls.
Thrombocytopenia seen in stage 5 could be due to the patients on
maintenance hemodialysis, where blood interacts with the bio-
compatible membrane during dialysis, leading to complement
activation and significant thrombocytopenia[19]. On the other
hand, the use of anticoagulants like heparin to inhibit coagulation
in extracorporeal circuits may cause heparin-induced
thrombocytopenia[20]. Additionally, some studies show mild to
moderate thrombocytopenia in end-stage renal disease when
associated with lupus vasculitis, hemolytic uremic syndrome,
thrombotic thrombocytopenic purpura, disseminated intravas-
cular coagulation, eclampsia, and renal allograft rejection[21].
Existing literature focuses on hemodialysis patients, and limited
studies were available for conclusion in nonhemodialysis patients.

Our study revealed that leukocytosis was present in 33.3% of
the patients and was more prevalent among stages 3 and 4 of
CKD rather than in stage 5. A study conducted by Oi and Oa[22],
among predialysis CKD patients, also showed a statistically
higher level of leukocytosis in patients with CKD compared to the
control group (24 vs. 7.8%). However, unlike our study, other
studies have found higher WBC count in stage 5 and the post-
dialysis state[23,24]. The relatively low percentage of leukocytosis
seen in stage 5 could be due to increased oxidative stress and
damage to the leukocytes in CKD, which may be more severe in
patients undergoing dialysis[25]. A spike in WBC count could be
associated with inflammatory events such as pneumonia, bac-
teremia, and UTI, as CKD patients are more prone to these
illnesses[26]. Alternatively, a study by Erlinger et al.[27] has shown
a statistically significant association between increasing WBC
count and risk for CKD.

Hypertension was prevalent in advanced stages of CKD (stages
4–5) with significantly elevated systolic blood pressure (SBP) in
more than two-thirds of the study population. Similarly, Munter
et al.[28] (2010) showed that the prevalence of hypertension
increases with a decline in renal function. SBP was higher in
patients with lower eGFR, possibly due to arterial stiffness
brought by atherosclerosis in CKD patients and accelerated
vascular aging[28,29].

Our study found an increasing trend of serum creatinine levels
between stages 4 and 5, with a significantly high level in stage 5.

This trend was also observed in a study by Janice et al. However,
their study also highlighted that serum cystatin C is more sensitive
than serum creatinine in detecting early stages of kidney
disease[30]. Another study by Peralta et al.[31] emphasized the
importance of a triple marker approach that includes serum
creatinine, cystatin C, and albuminuria to better predict the risk
of developing future ESRD and death in patients with early stages
of CKD. Serum creatinine could be a reliable and cost-effective
marker for evaluating disease progression in CKD.

Our research was carried out in a single center that primarily
serves Nepalese Army personnel and their families. Therefore, the
findings may not be representative of the wider population. We
did not account for the presence of other comorbidities, such as
hypertension, and diabetes, in our patients which is a risk factor
for CKD.

Conclusion

Patients with CKD commonly present to the ED due to electrolyte
imbalances, uremia, shortness of breath, and high SBP.
Hyperkalemia and thrombocytopenia are more frequently
observed in stage 5 CKD, whereas the incidence of hypertension
significantly increases from stage 4 onwards. Hyponatremia, on
the other hand, is more prevalent in stage 3 than in the later
stages. To improve clinical outcomes, it is important to develop
kidney centers for early diagnosis and complicationmanagement,
pursue capacity building, and provide government subsidies for
renal replacement therapy, particularly in low socioeconomic
countries.
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