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Abstract. The monitoring and care of patients with chronic
kidney disease (CKD) before the dialysis initiation contribute
to a better survival rate and an improvement in quality of
life. The patients who do not benefit from a good predialysis
management have a worse short and long‑term prognosis. A
retrospective, unicentric study was performed to evaluate the
status of patients with stage 5 CKD at the time of initiation
of renal replacement treatment. A total of 109 patients were
included in the study. The evaluation of the patients included
the clinical manifestations leading to hemodialysis initiation,
the clinical and laboratory data of the patients when the
hemodialysis was started. Based on the obtained data, a
statistical analysis was performed using the Chi‑square test,
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Fisher's exact test, ANOVA, and Kruskal‑Wallis H test. The
mean age of the patients was 64.61±13.59 years. Of the patients
51.38% were women. Vascular nephropathies and diabetes
mellitus dominated the etiology of CKD. The comorbidities
were high blood pressure, ischemic heart disease, history of
myocardial infarction, heart failure, history of stroke, peripheral
artery disease or atrial fibrillation. Only 43 (39.45%) of our
patients were monitored before the hemodialysis initiation.
Hemodialysis was initiated on central venous catheter (in
most cases non-tunneled) in 78.90% of the patients. Most of
the patients had an altered general status, fatigue/tiredness
with poor exercise capacity when hemodialysis was initiated.
Most of the patients (98.17%) had anemia, the average level
of hemoglobin being 8.69±1.85 g/dl. In conclusion, careful
monitoring of patients in the early stages of CKD would
result in lower morbidity and mortality. These objectives can
be achieved by implementing screening programs and early
interventions.
Introduction
Chronic kidney disease (CKD) has a considerable impact on
health, by progressive loss of kidney functions up to end‑stage
renal disease (ESRD) requiring renal replacement treatment
(RRT), either by dialysis or by kidney transplant. Moreover,
health and survival are endangered by the complications
associated with CKD, such as anemia, disturbances of bone
and mineral metabolism, high blood pressure (HBP), cardiovascular disease, anxiety or depression and altered quality of
life (1,2).
Therefore, an early diagnosis is important, followed by
adequate assessment, monitoring, and treatment of patients
with CKD, because proper management may slow down the
progression and even prevent the occurrence of ESRD (1).
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Referring these patients to the nephrologist is one of the
mainstays of the correct management of CKD. An early assessment by the nephrologist may unravel the etiology of kidney
disease and may lead to prompt initiation of strategies able
to delay the progressive decline of kidney function, prevent
and treat the complications, and appropriately prepare for and
timely initiate RRT (3).
Materials and methods
This is a retrospective, unicentric study regarding the status
of patients with stage 5 CKD at the time of RRT initiation.
The evaluation included the clinical manifestations leading
to hemodialysis initiation, as well as the clinical and laboratory features of the patients when hemodialysis was started,
including etiology of CKD, associated comorbidities, biological status, previous nephrological monitoring, preparation
of patients by vascular access creation prior to the initiation
of RRT. The subjects of this study were patients with stage
5 CKD admitted to the Nephrology Clinic of the Emergency
University Hospital of Bucharest (Romania), in whom hemodialysis was initiated between January 1st, 2017 and March 31st,
2018. The inclusion criteria were age over 18 years and hemodialysis initiation. The exclusion criteria was acute kidney injury
unresponsive to conservatory treatment, but with recovery of
the kidney function after several hemodialysis sessions.
A total of 109 patients were included in the study.
Information was obtained regarding age, gender, socioeconomic background, etiology and duration of CKD, risk
factors, history, including HBP, diabetes mellitus (DM),
myocardial infarction, left ventricular hypertrophy, ischemic
heart disease (IHD), heart failure (HF), stroke, peripheral
arterial disease (PAD), and cardiac arrhythmias. The assessment included also routine laboratory tests. Glomerular
filtration rate was calculated by means of 2009 CKD‑EPI
Creatinine Equation. The statistical analysis was performed
by means of Chi‑square test, Fisher's exact test, ANOVA, and
Kruskal‑Wallis H test.
This study was approved by Ethics Committee of the
Emergency University Hospital of Bucharest. Written informed
consent was obtained from all patients prior to publication.
Results
Demographics. In our sample, there were 56 (51.38%) women
and 53 men (48.62%). The mean age of the patients was
64.61±13.59 years, with a minimum age of 25 and a maximum
of 91 years. In women, the average age was 66.46±14.09 years
and in men 62.66±12.88 years. Of the patients 69.72% lived in
an urban setting.
Etiology. In our sample, the etiology of CKD was: i) vascular
nephropathies (28%); ii) DM (24%); iii) glomerular
nephropathies (10%); iv) obstructive nephropathy (9%);
v) tubulointerstitial nephropathy (5%); vi) other etiology
including kidney polycystic disease (6%); and vii) unknown
etiology in 12% of the patients. Gender predominance varied
according to CKD etiology, with a female preponderance in
diabetic nephropathy, obstructive nephropathy, tubulointerstitial nephropathy, and in kidney disease of unknown cause.

By contrast, there was a male preponderance for vascular and
glomerular nephropathies, and for polycystic kidney disease.
Comorbidities. Most of our patients (93 i.e., 85.32%) had
HBP. There was a mild female preponderance (48 out of 93)
among our hypertensive patients. There were 46 patients with
left ventricular hypertrophy (LVH), most of these patients
being males (31 males vs. 15 females). The higher proportion
of males was statistically significant: Chi-squared with Yates
correction = 3.87 with a P=0.049, while the P‑value yielded by
Fisher's exact test was 0.036. HF was present in 41 (37.61%)
patients. A history of stroke was identified in 15 patients
(7 females and 8 males). PAD was present in 27 patients
(13 females and 14 males). Atrial fibrillation (AF) was present
in 19.27% of the patients.
Duration of CKD. The duration of CKD prior to RRT was not
known in 42 of our patients. In the other 67 patients, the mean
duration of the known evolution of CKD (from the moment of
diagnosis until RRT initiation) was 41.28±35.71 months.
Pre‑dialysis monitoring. Only 43 (39.45%) of our patients
were monitored prior to hemodialysis initiation. Among these
patients followed by a nephrologist, there was a higher proportion of females (Table I; Fig. 1).
Vascular access and preparation for hemodialysis. In our
study, a low availability of arteriovenous fistula (AVF) was
identified for hemodialysis initiation: only 10 of or patients
(9.17%) presented AVF, and only 5 of them had AVF mature
enough to be used for hemodialysis. Consequently, hemodialysis was initiated on central venous catheter (CVC) (in most
cases non-tunneled) in 78.90% of the patients (Fig. 2).
For the patients included in our study, hemodialysis was
initiated at a GFR of 4 to 5 ml/min/1.73 m2. Hemodialysis was
initiated at a higher GFR in males (5.32±2.14 ml/min/1.73 m²)
than in females (4.25±1.96 ml/min/1.73 m²), a statistically
significant difference (P=0.007 on ANOVA, P=0.0013, corresponding to a 10.34 statistic, on Kruskal‑Wallis H test). Most
of the patients included in our study had an altered general
status and fatigue/tiredness with poor exercise capacity when
started on hemodialysis (Fig. 3).
Pulmonary manifestations. Pulmonary manifestations were
present in 39.45% of the patients and cardiovascular manifestations in more than half of the cases. Acute pulmonary edema
was present in 17.43% of the patients, but 33.94% had clinical
and/or laboratory signs of hyperhydration. Digestive manifestations, such as loss of appetite, nausea and vomiting were
encountered in most of the patients (78.90%) enrolled in our
study. Only a low proportion of patients (7.34%) had hemorrhagic events when hemodialysis was initiated, and 5.5% had
an upper gastrointestinal bleeding.
Neurological manifestations. A proportion of 37.61% of the
patients had neurological manifestations, but only 1.83% had
uremic encephalopathy (Table II).
Anemia. Most of the patients (98.17%) had anemia, the mean
level of hemoglobin being 8.69±1.85 g/dl. Dividing the patients
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Table I. The characteristics of the study group.
General characteristics
Total number of patients
Sex
Socioeconomic background
Mean age
Duration of CKD
Body mass index
CKD etiology (%)
Vascular nephropathies
Diabetic nephropathy
Glomerular nephropathy
Tubulointerstitial nephropathy
Polycystic kidney disease
Obstructive nephropathy
Unknown etiology
Comorbidities (%)
High blood pressure
Ischemic heart disease
Left ventricular hypertrophy
Cardiac failure
Stroke
Peripheral arterial disease
Atrial fibrillation

Values
109
F: 51.38%; M: 48.62%
Urban: 69.72%;
Rural: 30.28%
64.61±13.59 years
41.28±35.71 months
25.97±6.27 kg/m2
28.44
23.85
10.09
4.59
6.42
9.17
11.93

Figure 2. Distribution of the patients as a function of FAV existence at the
initiation hemodialysis. AVF, arteriovenous fistula.

85.32
68.81
42.20
37.61
13.76
24.77
19.27

F, female; M, male; CKD, chronic kidney disease.

Figure 3. Distribution of the patients as a function of clinical manifestations
at hemodialysis initiation.

Nutritional status. The mean serum albumin level was
3.35±0.70 g/dl and mean serum uric acid 7.44±2.7 mg/dl,
while the mean body mass index was 25.97±6.27 kg/m2.
Bone and mineral metabolism. The mean serum calcium
level was 7.70±1.11 mg/dl and mean serum phosphorus
6.55±2.43 mg/dl. Most of the patients had hypocalcemia.
Discussion

Figure 1. Distribution of patients as a function of predialysis monitoring. F,
female; M, male.

in three categories based on the level of hemoglobin (10‑12 g/dl,
8‑9.9 g/dl, and less than 8 g/dl), the middle category was the
most numerous (41.28%).
In our study, the hemoglobin level did not differ significantly between the patients monitored by a nephrologist
(8.71±1.65 g/dl) and the unmonitored ones (8.67±1.98 g/dl)
(Fig. 4).

In our study group there were slightly more females, although
most of the currently available studies agree on a higher prevalence of CKD in males than in females, and also on a slower
progression of CKD in females than in males (3). The fact that
most of the patients included in the study lived in an urban
setting may be explained by healthcare facilities being more
readily available to the urban population. The poor access to
medical care in the countryside is a consequence of the low
socioeconomic level (4,5). Vascular nephropathies and DM
were the dominant etiology of CKD, in agreement with available data pointing out HBP and DM as the main causes of
CKD (6,7). However, it should be noted that HBP may also be
the result of CKD, not only the cause (8).
Regarding gender predominance for diabetic nephropathy,
a recent study concluded that female gender should be counted
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Table II. Biological parameters of the study group.
Parameters
Hemoglobin
Cholesterol
Triglycerides
Calcium
Phosphorus
Calcium x Phosphorus
Potassium
Uric acid
Albumin

Values
8.6±1.8 g/dl
173.14±47.14 mg/dl
164.04±91.32 mg/dl
7.7±1.11 mg/dl
6.55±2.43 mg/dl
33.2±27.2 mg/dl
5.06±1.32 mmol/dl
7.4±2.7 mg/dl
3.35±0.70 g/dl

Figure 4. Distribution of the patients as a function of hemoglobin level.

among the unmodifiable risk factors for diabetic nephropathy,
while male gender is one of the factors incriminated for its
progression (7). It is common knowledge that HBP is one of
the major risk factors for glomerulosclerosis (9). Both systolic
and diastolic arterial pressure were higher in males (10).
These observations may explain the higher percentage of
male patients in our study, with HBP as etiology for CKD. In
our study, the patients with CKD secondary to a glomerular
disease were more frequently males. As reported in the literature, the gender predominance differs according to the type
of glomerular disease: females in lupus nephritis and males in
acute post infectious nephritis, focal segmental glomerulosclerosis and IgA nephropathy (11). In our study, information was
lacking about the exact type of glomerular disease responsible
for ESRD, therefore we could not find an explanation for the
higher percentage of males in the subset defined by glomerular
disease etiology. The female predominance among the patients
with obstructive nephropathy as the cause of ESRD in our
sample is at odds with the data in the literature, where male
gender dominates this particular etiology of ESRD (12). For
autosomal dominant polycystic kidney disease, the data in the
literature indicate that RRT is initiated in males earlier than in
females, which may explain the results of our study (13).
Most of our patients had HBP, which is in agreement with
the data from the literature indicating a 90% prevalence of
HBP among ESRD patients at the time when hemodialysis is
initiated (14). Of our patients 68.81% had IHD at the time when
hemodialysis was started. IHD is an important comorbidity

in patients started on hemodialysis, as it is associated with a
higher mortality (15). Other identifiable comorbidities were
left ventricular hypertrophy (LVH), HF, stroke, PAD and
AF. The available studies confirm the presence of LVH in
patients with ESRD, and associate it with an increased risk
of sudden death, highlighting the need that the practitioners
should pay particular attention to therapeutic strategies aimed
at reducing LVH (16). Like IHD, HF is an important risk factor
for death in ESRD patients started on hemodialysis, both on
short and long-term (17). Stroke seems to occur with increased
frequency in the 3 months preceding the onset of chronic
hemodialysis, the highest risk being in the month preceding
the initiation of RRT. However, after starting hemodialysis, the
stroke risk declines (18). A history of PAD in patients started
on chronic hemodialysis is associated with a higher need of
either revascularization or amputation (19). Patients with AF
are known to have a bad prognosis because of a higher risk of
cardiovascular events (20‑23).
According to literature, the evolution of CKD to more
advanced stages is slower in elderly patients (24).
The patient with CKD needs specialized care. The guidelines state that specialized nephrological care is preferable
for patients with a GFR <60 ml/min/1.73 m2 and mandatory
for those with a GFR <30 ml/min/1.73 m 2 (25). The occurrence of complications typical for CKD (HBP, cardiovascular
disease, anemia, bone and mineral metabolism disturbances,
anxiety or depression) has an important impact on the health
status and on the survival of these patients (1). Early monitoring and implementation of therapeutic strategies aimed
at slowing down the progressive decline of kidney function,
as well as adequate preparation for and timely initiation of
RRT, are important for ameliorating the prognosis of these
patients (2). Delaying the referral to a nephrologist is one of
the major issues leading to suboptimal care of a CKD patient.
A patient not included soon enough in a monitoring program
lead by a nephrologist is more likely to be started on RRT on
an emergency basis, which may be deleterious for the outcome
of the patient, resulting in lower quality of life and increased
morbidity, mortality, and healthcare costs (26).
When RRT is required, the clinician together with the
patient have to choose between hemodialysis, peritoneal
dialysis and kidney transplant. The first option for treatment
of choice (in Romania and in most other countries) is
hemodialysis (27). Performing hemodialysis requires vascular
(venous) access. The conclusion of most of the studies and
the current recommendation in most of the guidelines is that
the preferred vascular access for hemodialysis initiation is an
arteriovenous fistula (AVF). However, in most ESRD patients
hemodialysis is initiated on a CVC, either untunneled or
tunneled (28). The data collected in our study are consistent
with the literature. Suboptimal preparation of the patients is the
result of poor referral to the specialist. Regarding GFR, there
is no optimal level for hemodialysis initiation defined by the
guidelines. The symptoms and the general lack of well‑being
of the patient, rather than a certain GFR are major criteria for
starting hemodialysis (27). However, the occurrence of certain
manifestations recommend earlier initiation of hemodialysis,
even at a GFR of 15 ml/min/1.73 m2, including hyperkalemia,
hyper hydration, weight loss and malnutrition, cognitive
decline (29,30). The identified symptomatology of our patients
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is in line with specialty literature: pulmonary, cardiovascular
and digestive manifestations, acute pulmonary edema.
CKD patients are known to have a higher risk of bleeding,
gastrointestinal tract being frequently involved (31).
However, our study identified an unacceptably high number
of patients with a hemoglobin level below 8 g/dl, which is an
important issue because a level of hemoglobin below 8 g/dl
is associated with higher mortality. This increased death risk
persists even if the hemoglobin level is restored to above 10 g/dl
after 4 months of dialysis (32). The most probable explanation
is that among the 43 patients monitored by a nephrologist only
a few (23.26%) received an erythropoiesis stimulating agent,
and none of them reached the targeted level of hemoglobin,
a sobering fact that underlines the necessity of improving
anemia management in predialysis patients (32).
Both in predialysis and in chronically hemodialysis
patients there is a close relation between the nutritional status
and mortality (33). The nutritional status was assessed by
means of the body mass index and the serum albumin level,
lipid fractions, and uric acid. In most of the subjects the
serum cholesterol level was below 150 mg/dl, while the serum
triglycerides level was normal, which differs from the results
of other studies in which the serum triglycerides level was
increased (34,35). In our study, we evaluated markers of nutritional status (albumin, uric acid, body mass index), as well as
bone and mineral metabolism (calcium, phosphorus) markers.
Unfortunately, data regarding the serum PTH level were not
available. Assessing for bone and mineral metabolism disorders is of paramount importance for the survival of the patients
on chronic hemodialysis, because these complications have a
great impact on both morbidity and mortality (36,37), due to
their close association with cardiovascular complications (38).
In conclusion, increasing the number of monitored patients
in early stages of CKD and improving their management
result in lower morbidity and mortality. These objectives may
be achieved by implementing screening programs and early
interventions. In the advanced stages of the disease, when
RRT is needed, choosing the optimal moment and the type
of treatment are decisions that should be taken by the physician together with the patient and his/her family members and
individually adapted to the needs of each patient.
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