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Abstract

Background: Readmission of patients with kidney disease is a reality in our
practice setting. Objectives: To assess the prevalence of readmission and
identify factors associated with readmission and death of readmitted patients.
Materials and Methods: This was a retrospective study conducted from the
Ist of October 2017 to the 31st of December 2019 in the nephrology depart-
ment of Treichville Teaching Hospital. Results: During the study period,
1142 patients were admitted, of whom 154 patients were readmitted, repre-
senting a prevalence of 13.48%. The mean age of the patients was 42.31 [15;
77 years] and the sex ratio was 1.35 in favour of men. The unemployed were
the most represented (24.78%). The average time between hospitalisations
was 28.23 + 21.83 days [3; 123 days]. Patients were readmitted within 30 days
of discharge in 65.48% of cases, between 30 and 60 days in 23.90% and after
60 days in 10.62%. The uremic syndrome was the main reason for readmis-
sion (68, 14%). The causes of readmission were dominated by dialysis failure
(82.30%), followed by complications of vascular access, notably dialysis cath-
eter infection (10.60%). Mortality was 30.97%. Obstructive nephropathy (p =
0.029) and hypocalcaemia (p = 0.030) were associated with the risk of hospital
mortality. Severe anaemia was associated with early readmission (p = 0.047)
and hypertension with the risk of non-early readmission. Conclusion: The
prevalence of readmission at hospitals is high. The causes are dominated by
dialysis failure and dialysis catheter infection. Hence, there is an interest in
improving accessibility to dialysis for patients and raising awareness on pre-
vention and management of risk factors of chronic kidney disease.
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1. Introduction

Hospital readmission is broadly defined as an episode in which a patient dis-
charged from one hospital is readmitted to another hospital within a specified
time interval. The initial hospitalization is called a “baseline admission” and the
subsequent hospitalization is called a “readmission” [1]. Different timeframes of
hospitalization are used, the most common of which are hospital readmissions at
30 days (HR30), 90 days (HR 90) and one year after the initial hospitalization.
Readmissions can be planned, ie. scheduled during or shortly after the index
hospitalization. However, they are most often unplanned and, therefore, repre-
sent a significant problem for health systems.

Hospital readmissions are encountered in both medical and surgical services
with high frequencies of 21.1% and 15.6%, respectively, for HR30 according to
Kripalani and Theobald in the USA [2]. They are associated with poor patient
quality of life and high hospital costs, with approximately $17.4 billion in annual
Medicare expenditures alone, with 19.6% of patients being readmitted within 30
days of discharge and 34% when looking at 90-day hospitalizations [2]-[4]. In
Canada, one in 11 patients is readmitted within 30 days of discharge, with an es-
timated annual expenditure of $2.1 billion [5].

Factors such as age and chronic disease tend to increase hospital readmis-
sions. For example, patients with chronic kidney disease, especially those with
end-stage renal disease undergoing iterative hemodialysis, face a higher read-
mission rate compared to the general population and exceptionally high hospi-
talization costs [6]. In 2013, 34.9% of hemodialysis patients in Canada were re-
admitted within 30 days of discharge according to MATHEW [4], and 70.1% of
these readmissions were preventable [7]-[9].

In sub-Saharan Africa, the situation may seem more critical due to poverty,
inadequate technical facilities, poor health structures and the increasing fre-
quency of chronic diseases. However, very little work has been done on hospital
readmissions of patients with kidney disease.

The present study aims to describe the profile of readmitted patients and to
identify the risk factors for readmission to the nephrology setting in our practice

context.

2. Materials and Method
2.1. Materials

Our study took place during the period from 1 October 2017 to 31 December
2019 in the Nephrology-Internal Medicine D department of Treichville’s Teach-
ing Hospital. This service is composed of a consultation unit; a unit for the care
of people living with HIV, a day hospital unit and a conventional hospitalization
unit.

This is a retrospective analytical study carried out over a period of two (02)
years.

The study population consisted of all patients who were initially hospitalized
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in the nephrology department of Treichville’s Teaching Hospital and then dis-

charged and having been re-hospitalized at least once during the study period.
Patients discharged against medical advice during the first hospitalization and

those whose medical records were incomplete for the parameters sought were

not included.

2.2. Methods

Variables

The present investigation focused on the medical records of readmitted pa-
tients. We referred to the daily staff register to select readmitted patients and
search for their records in the archives.

For each included patient the following data on the first and last hospitaliza-
tion were collected using a standardized survey form:
¢ Socio-demographic data (age, gender, profession)
e Co-morbidities (diabetes, arterial hypertension, HIV infection, nephropathy,

progressive cancer, CRF, other...)
e Clinical data (blood pressure, PAO, vomiting, disturbance of consciousness,

presence of oedema, others...)
e Laboratory data (creatinemia, urea, blood glucose, blood calcium, hemoglo-

bin, platelets, mean blood volume, HIV serology, etc.)
¢ Radiological data (renal ultrasound; other...)
e Hospitalization data (mode of entry, length of stay, number of hospitaliza-

tions, reason for hospitalization, treatment received, others...)

For the last hospitalization: the reason for hospitalization; the mode of entry;
the length of stay; the diagnosis adopted; the treatment received, the evolution-

ary data...

2.3. Operational Definition of Terms

Hospital readmission was defined as an episode in which a patient who had been
discharged from our department is re-admitted to our department or to the in-
ternal medicine department of Treichville University Hospital within a specified
time frame. Different hospitalization delays are used, the most frequent of which
are hospital readmissions at thirty days (HRs), at 90 days (HRy) and at one year
after the first hospitalization [1].

Chronic kidney disease (CKD) was defined and classified into 5 stages ac-
cording to the KDIGO recommendations [10]. Our reference formula was the
simplified Modification in Diet of Renal Disease (MDRD) formula. CKD stage 5
was defined by A drop in eGFR below 15 ml/min/m? of body surface area, which
may be associated with renal atrophy persisting for more than three months.
[11] [12].

Total hypercalcemia was defined as a plasma concentration greater than 103
mg/1 and ionised hypercalcemia as a concentration greater than 52 mg/l.

Total hypocalcemia was defined as a plasma concentration below 88 mg/l, and
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ionised hypocalcemia as a concentration below 45 mg/1 [13].

Anemia was defined as a hemoglobin level below 12 g/dl. It was said to be se-
vere when the hemoglobin level was below 8 g/dl, moderate between 8 and 10
g/dl and mild between 10 and 12 g/dl.

The indications for emergency hemodialysis were:

e Persistent anuria for 48 hours

¢ Plasma urea level greater than 2 g/l

e Hyperkalemia greater than 6 mEq/1

¢ Metabolic acidosis

e PAO resistant to high dose diuretic therapy
¢ Uremic encephalopathy

Uremic syndrome was defined as all signs related to the retention of nitroge-
nous waste or uremic toxins.

Blood pressure was measured according to the World Health Organization
(WHO) [14] using an electronic blood pressure monitor on the right arm with the
participants in a sitting position, after at least five minutes of rest. Blood pressure
measurements were taken twice and their mean was used in all analyses.

Hypertension was defined by the finding of blood pressure figures > 140
mmHg for systolic and/or 290 mmHg for diastolic or in people on antihyper-
tensive medication with normal blood pressure [14].

Ethical issues

This study obtained the agreement of the local ethics committee of our hospi-
tal and the agreement of the Head of Department. Confidentiality was respected
by assigning an anonymity number to the patients’ data.

Statistical analysis

The data were entered into an Excel database and then analyzed using EPI
INFO software version 7.1.

We first performed a descriptive analysis. The quantitative variables were de-
scribed with the means + standard deviation when their distribution was normal
or, in the opposite case, with the medians and percentiles.

In univariate analysis, the proportions of qualitative variables were compared
between the patients’ clinical parameters and the occurrence of readmission or
death by a chi-square test or a Fisher exact test. The relative quantitative varia-
bles were transformed into categorical variables according to pathological
norms. Variables with p < 0.05 were included in a logistic regression model. The
association between the variable and the different parameters was assessed by
the odds ratio (OR). The threshold of p < 0.05 was considered significant.

3. Results

We collected 1142 patients hospitalized during the study period. During this pe-
riod 154 patients were readmitted, a prevalence of 13.48%. We excluded 41 pa-
tients for incomplete records such as epidemiologic, administrative and medical

information about the patient.
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Our study therefore involved 113 patients (Figure 1).
Readmission was verified based on the patient’s ID and whether he or she had

already been hospitalized and discharged from the department at least once.

Patients in the period of
the study (n=1142)

\

Readmitted patients
(n=154)

\ g
Incomplete records
(n=41)

Selected records
(n=113)

~

\4

Figure 1. Flow chart.

We included 65 male patients (57.52%), a sex ratio of 1.35. The average age of
our patients was 42.31 * 13.62 years, with extremes of 15 and 77 years. The most
affected age group was 35 - 45 years (33.62%). The majority of our patients were
unemployed (24.78%) or worked in the informal sector as traders or artisans in
17.78% and 14.16% of cases respectively. Housewives represented 11.5% of pa-
tients.

The patients were known to be hypertensive in 63.72% of cases, HIV-infected
in 15.04% and diabetic in 11.50%.

The average time to readmission was 28.23 + 21.83 with extremes of 3 and 123
days and this readmission was early in 65.48%. The average length of stay was
11.41 * 8.36 with extremes of 1 and 45 days for the last hospitalization. Patients
were admitted for the second time in 88.49% of cases (Table 1).

The main reason for readmission was uremic syndrome (68.14%).

The main clinical signs at the last hospitalization were hypertensive crisis
(83.19%), conjunctival pallor (97.35%), and acute pulmonary oedema (38.94%).

Kidney disease was stage 5 in 95.6% of the cases at the last hospitalization. The
hemoglobin level was below 8g/dl in 82.3% of cases at the time of the last hospi-
talization. Anemia was normocytic normochromic in 63.39% and microcytic
hypochromic in 36.61% of the cases at the time of the last hospitalization.
Thrombocytopenia was observed in 43.36% of cases at the time of the last hos-
pitalization.

The diagnosis chosen was dialysis failure 82.30% followed by dialysis catheter
infection 10.6%. Prior to readmission 97.35% of patients were treated with itera-

tive dialysis, while 2.65% had stabilised renal function.
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Table 1. General characteristics of readmitted patients.

Variables Total (n =113) Percentage
Gender
Male 65 57.52%
Female 48 42.48%
Age (years)
<35 33 29.20%
35-65 73 64.60%
>65 7 6.20%
Occupation
Unemployed 28 24.78%
Tradesmen 20 17.78%
Craftsmen 16 14.16%
Housewives 13 11.50%
Others 36 31.78%
Comorbidities
HBP 72 63.72%
HIV 17 15%
Diabetes 13 11.50%
Nephropathy 9 7.96%
Active cancer 2 1.70%
Heart disease 1 0.88%
CKD Stage
Stage 3 4 3.52%
Stage 4 1 0.88%
Stage 5 108 95.60%
Reason for admission
Uremic syndrome 77 38.18%
Fever on catheter 11 9.73%
Disturbance of consciousness 10 8.85%
Dyspnea 9 7.96%
Clinical signs
Pallor 110 97.35%
HBP flare 94 83.19%
Oedema 59 52.52%
PAO 44 38.94%
Fever 34 30.09%
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Continued

Dehydratation
Neurological disorders
Readmission time
<30 days
30 - 60 days
>60 days
Number of readmission
2
3
4
Length of stay
<7 days
7 - 15 days
15 - 30 days
>30 days
Dialysis before admission
Iterative dialysis
Stabilization
Hemoglobin level (g dL)
<8
8-10
10-12
Diagnosis chosen
Dialysis failure
Catheter infection
DVT
Catheter bleeding
Treatment received
Dialysis
Blood transfusion
Antihypertensive
Antibiotic therapy
Antiproteinuric
Anticoagulant
Evolution
Deaths

Iterative dialysis

33
28

74
27
12

100
12

38
42

27

110

93
17

93
12

106
103
84
70
16

15

35
78

29.20%
24.78%

65.48%
23.90%
10.62%

88.49%
10.61%
0.88%

33.62%

37.16%

23.89%
5.30%

97.35%
2.65%

82.30%
15.04%
2.65%

82.30%
10.60%
4.42%
2.65%

93.61%
91.15%
74.34%
61.85%
14.16%

13.27%

31%
69%
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The main treatments received were dialysis (93.61%) of cases, blood transfu-
sion (91.15%), antihypertensive (74.34%) and antibiotic therapy (61.85%).

Mortality was 31%, and in 69% of cases our patients were on iterative dialysis.

In univariate analysis, we looked for risk factors for death and factors associ-
ated with the risk of early readmission. Thus, creatinine levels were on average
higher in the deceased group compared to the non deceased group with a statis-
tically significant difference (p = 0.049). Similarly, hemoglobin levels were on
average higher in the deceased group compared to the non deceased group with
a statistically significant difference (p = 0.037). In addition, the proportion of
patients with hypocalcemia was statistically significantly higher in the deceased
group (p = 0.03). The same was true for the proportion of patients with obstruc-
tive nephropathy (p = 0.029) (Table 2).

Table 2. Risk factors for death in readmitted patients.

Factors Deceased (n =35) Not deceased (n =78) Value P OR (IC 95%)
Gender
Female 34.29% (12/35) 46.15% (36/78) 0.2 0.6 (0.2 - 1.4)
Male 65.71% (23/35) 53.85% (42/78)
Age
15 - 25 5.71% (2/35) 7.79% (6/78) 0.7 0.7 (0.1 - 3.8)
25-35 17.14% (6/35) 24.36% (19/78) 0.9 0.9 (0.1 - 6)
35-45 25.71% (9/35) 38.46% (30/78) 0.9 0.9 (0.1-5.2)
45 - 55 20% (7/35) 16.67% (13/78) 0.6 1.6 (0.2 - 10)
55-65 20% (7/35) 7.69% (6/78) 0.2 3.5 (0.5 - 24)
65 and plus 11.43% (4/35) 5.13% (4/78) 0.3 3(0.3 - 25)
Comorbidities
HBP 68.57% (24/35) 61.54% (48/78) 0.4 0.7 (0.3 - 1.7)
Diabetes 14.29% (5/35) 10.26% (8/78) 0.5 0.68 (0.2 - 2.2)
Cancer 2.86% (1/35) 3.85% (3/78) 0.8 1.3 (0.13 - 13)
Nephropathy 11.43 (11/35) 6.41% (5/78) 0.36 0.5 (0.1 - 2.1)
HIV/AIDS 11.43 (4/35) 16.67% (13/78) 0.47 1.5 (0.47 - 5.1)
Heart disease 0 1.28% (1/78) 1
Readmissions
2 85.71% (30/35) 89.74% (70/78) 0.5 0.68
3 11.42% (4/35) 10.25% (8/78) 1 1.12
4 2.85% (1/35) 0 0.3
Time
<30 days 74.28% (26/35) 61.53% (48/78) 0.1 1.8

time > 30 days

Clinical signs

25.71% (9/35)

38.46% (30/78)
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Continued

HBP flare

Conjunctival pallor

PAO

Edema

Neurological disorder

Dehydration
Digestive disorder

Large painful leg

Digestive bleedings

Pulmonary condensation

Syndrome

Creatinine

levels Mean (mg/L)
Hb level Mean (g/dL)

Calcemia (mg/L)
Hypocalcemia
Normal calcemia
Hypercalcemia
CKD
CRF
ESRD
Kidney damage
Glomerular
Vascular
Interstitial
Etiology
HBP
Diabetes
HIV/AIDS
Cancer
Obstruction
Treatment
Dialysis
Transfusion
Anti HBP
Antibiotic
Antiproteinuric

Anticoagulant

88.57% (31/35)
97.14% (34/35)
51.43% (18/35)
54.29% (19/35)
22.86% (8/35)
29.49% (10/35)
17.14% (6/35)
2.85% (1 - 35)
33.33% (2 - 35)

2.85% (1 - 35)

213.0194
6.1

85.71% (30/35)
11.42% (4/35)
2.85% (1 - 35)

2.86% (1 - 35)
97.14% (34/35)

51.43% (18/35)
44.12% (15/35)
8.57% (3/35)

48.57% (17/35)
34.29% (12/35)
11.43% (4/35)
2.86% (1/35)
11.76% (4/35)

100% (35/35)
88.57% (31/35)
77.14% (27/35)
68.57% (24/35)
8.57% (03/35)
17.14% (06/35)

80.77% (63/78)
97.44% (76/78)
33.33% (26/78)
51.28% (40/78)
25.64% (20/78)
29.49% (23/78)
6.41% (5 - 78)
2.65% (3 - 78)
50.00% (1 - 78)

180.91
6.7

51.28% (40/78)
41% (32/78)
7.7% (6/78)

6.41% (5/78)
93.59% (73/78)

50% (39/78)
48.72% (38/78)
5.13 (4/78)

60.26% (47/78)

19.23% (15/78)

16.67% (13/78)
2.56% (2/78)
1.28% (1/78)

91.02% (71/78)
92.30% (72/78)
73.07% (57/78)
58.97% (46/78)
16.66% (13/78)
11.53% (09/78)

0.3
0.9
0.6
0.7
0.75
0.9
0.07
0.52
0.17

0.149
0.037

0.03
0.98
0.6

0.43
0.43

0.88
0.65
0.48

0.24
0.08
0.47

0.029

0.09
0.7
0.6
0.3
0.3
0.4

0.5 (0.1 - 1.7)
1.11 (0.09 - 12)
0.4 (0.2 - 1.06)
0.8 (0.4 - 1.9)

1.1 (0.4-2.9)

1.04 (0.4 - 2.5)
0.3 (0.09 - 1.6)
7.2(0.7 - 72)

4.6 (0.4 - 53)

1.5 (2.1 - 10)
2.33(0.17 - 0.22)
0.44 (2.4 - 4.1)

2.32 (0.2 - 20.7)
0.4 (0.04 - 3.8)

0.9 (0.1 - 2.1)
1.2 (0.5-2.7)
0.57 (0.1 - 0.27)

1.6 (0.7 - 3.5)
0.45 (0.18 - 1.1)
1.55 (0.4 - 5.1)
0.9 (0.1 - 10.2)
10 (1.11 - 100)

2.3 (2.6 - 8.5)
1.55 (1.23 - 3.5)
0.8 (5.12 - 10)

0.6 (2.8 - 14)
2.13 (12.1 - 25)
0.6 (4.6 - 10.1)
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We also compared patients with early readmission to those with non-early
readmission. The proportion of patients with a hemoglobin level < 8 g/dl was
statistically higher in the early readmission group (p = 0.047). The proportion of
patients with comorbid hypertension was statistically lower in the early readmission
group (Table 3). Thus, hemoglobin level < 8 g/dl appears to be a factor associated

with early readmission and hypertension is a factor for non-early readmission.

Table 3. Factors associated with readmission.

Factors Time < 30 days Time =30 days ValueP  OR (IC 95%)
Occupation
Administration 8.11% (6/74)  10.26% (4/39) 0.7  0.72 (0.2 -2.9)
Healthcare workers 00% (0/74) 5.13% (2/39) 0.1
Craftsmen 13.51% (10/74) 15.38% (6/39)  0.78  0.85 (0.3 - 2.5)
Tradesmen 16.22% (12/74) 20.51% (8/39)  0.56  0.75 (0.27 - 2.02)
Pupil-students 9.46% (7/74)  7.69% (3/39) 0.75 1.25 (0.3 -5.1)
Teachers 00% (0/74) 2.56% (1/39) 0.2
Housewives 12.16% (9/74) 10.26% (4/39) 076  1.21(0.3-4.2)
Retired 12.16% (9/74)  5.13% (2/39) 0.2 2.5(0.5-12.4)
Unemployed 27.03% (20/74) 20.31% (8/39)  0.44 1.4 (0.5 - 3.6)
Others 1.35% (1/74) 2.56% (1/39) 0.6 0.5 (0.03 - 8.5)
Comorbidities
HBP 56.76% (42/74) 76.92% (30/39) 0.034 2.5 (2.5 - 6.09)
Diabetes 10.81% (8/74) 15.82% (5/39) 0.7 1.2 (0.3-3.9)
Cancer 9.46% (7/74)  5.13% (2/39) 0.4 0.5 (0.1 - 2.6)
Nephropathy 17.57% (13/74) 10.26% (4/39) 0.3 0.5 (0.1-1.7)
HIV/AIDS 2.70% (2/74)  5.13% (2/39) 0.4 1.9 (0.2 - 14.3)
Heart disease 1.35% (1/74) 1
Clearance Mean (mL/mn) 4.6593 4.6729 0.9
Hb level
<8 94.5% (70/74)  58.9% (23/39)  0.047 3 (1.17 - 2.05)
8-10 4.05% (3/74) 35.89% (14/39) 0.9  1.04 (0.25 - 5.1)
10-12 1.35% (1/74)  5.12% (2/39) 0.5
CKD
CRF 5.41% (4/74) 5.13% (2/39) 0.3 0.9 (0.3-5.4)
ESRD 94.59 (70/74) 94.87% (37/39) 0.9 1.5 (0.1 - 6.04)
Renal injury
Glomerular damage 50% (37/74) 51.28% (29/39) 0.9 1.05 (0.4 - 2.2)
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Continued
Vascular damage 46.58% (34/74) 48.72 (19/39) 0.92 1.08 (0.5 - 2.3)
Interstitial damage 5.41% (4/74)  7.69% (3/39) 0.6 1.4 (0.3 - 6.8)
Etiology
HBP 51.35% (38/74) 66.67% (26/39) 0.1 1.9 (0.8 - 4.2)
Diabetes 28.38% (21/74) 15.38% (6/39) 0.12 0.4 (0.1-1.2)
HIV/AIDS 17.57% (13/74) 10.26% (4/39) 0.3 3.9 (0.3 -44.9)
Cancer 1.35% (1/74)  5.13% (2/39) 0.2 0.4 (0.05-4.3)
Urinary tract obstruction  5.41% (4/74)  2.63% (1/39) 0.5 0.7 (0.01 - 6.7)
Treatment
Dialysis 94.59% (70/74) 92.30% (36/39) 1 0.9 (2.1-5.1)
Transfusion 93.24% (69/74) 84.61% (33/39) 0.9 1.33 (0.45 - 8)
Anti HBP 59.45% (44/74) 51.28% (20/39) 0.4 0.7 (1.4 - 85)
Antibiotic 27.02% (20/74) 43.58% (17/39) 0.1 1.76 (0.7 - 20)
Antiproteinuric 13.51% (10/74) 15.38% (6/39) 0.8 1.15(0.12-7)
Anticoagulant 4.05% (03/74) 3076 (12/39) 0.2 2.25 (0.6 - 25)
Evolution
Tterative dialysis 95.95% (71/74) 100% (39/39) 0.5

Stabilization

4.5% (3/74)

4. Discussion

The risk of hospital readmission is high in patients with chronic kidney disease.
In our study, the overall prevalence was 13.48% and the prevalence of readmis-
sions within 30 days of hospital discharge (HR30) was 65.5%. The frequency of
HR30 readmissions is significantly higher than that observed in the West. In a
study of readmission of patients with end-stage renal disease on hemodialysis,
the HR30 prevalence was 35.2% according to Mathew and Rosen in the USA
with a hospitalization rate of 1.73 per patient year, and 19% in the general popu-
lation [4] [8]. According to Jencks and Williams, the highest rates of HR30 re-
admission are found in patients with heart failure at 26.9% and recent vascular
surgery at 23.9% [3].

The sex ratio of 1.35 in our study confirms the excess male morbidity ob-
served in the nephrology department already reported by other authors, notably
Sakandé in Burkina Faso who reported that 55.2% of these patients were men
[15]. According to Pouteil-Noble and Villar [16], this male predominance could
be explained by the higher frequency of renal disease in men and the more rapid
progression of these diseases towards CKD. In the West, the unfavourable in-
fluence of the male gender on hospital readmission was established both in the

general population and in patients with renal disease [8] [17] [18].
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Readmission can occur at any age. In our series, our patients were young
adults with a mean age of 42.31 and extremes of 15 and 77 years. In addition,
6.19% of the patients were 65 years or older. This contrasts with Western data
where the mean age of patients readmitted for renal disease is over 65 years ac-
cording to Jencks in the USA and 74 years according to Sood in Canada [3] [19].
In our work, the shorter life expectancy in Africa but also the late diagnosis of
renal disease at the stage of complications whose management remains very
costly would explain this observation to a large extent.

The socio-professional groups most affected in our series were the unem-
ployed (24.78%) followed by traders (17.70%) and craftsmen (14.16%). In the
majority of cases, these were patients with low socio-economic status and a pre-
carious financial situation. The low socio-economic status of patients observed
in our study confirms data from African studies [20]-[22]. Similarly, in the West,
according to Mathew and al., patients living in low-income postal codes, partic-
ularly the unemployed, were at high risk of hospital readmission [4] [8] [23].
The low socio-economic level poses a problem of overall management of hospi-
tal readmission that is extremely costly, especially for hemodialysis patients [3]
(7].

The comorbidities observed in our study were dominated by high blood pres-
sure in 63.72% of cases followed by HIV/AIDS infection (15%) and diabetes
11.5%. These rates are significantly lower than the Flythe rates found in hospitals
at the University of North Carolina in renal readmitted patients, which are 75%
for hypertension and 35% for diabetes, respectively [24]. These comorbidities are
also reported by most western series [4] [25] [26], and complications such as
heart failure, stroke, myocardial infarction are true readmission factors [27].

In almost all cases (86.73%), patients were admitted via the medical emergen-
cy department with impaired renal function as the main reason for admission
(84.07%). However, uraemic syndrome was the main reason for readmission
(68.14%).

The clinical manifestations observed in our study were polymorphic as in
most reviews of readmission of patients with chronic kidney disease [4] [19] [24]
[25], and are almost identical during the different episodes of readmission. This
is not the case in the Western series, due to the early management of patients in
a dialysis-transplant programm in the West [21] as soon as creatinine clearance
is less than 10 ml/min and also due to the effective existence of medical insur-
ance especially for patients with chronic kidney disease [3] [25] [28].

The main clinical manifestations observed in our study are cutaneous-mucosal
pallor related to anemia in 91.15% of cases and high blood pressure (86.73%),
which is the main cardiovascular and respiratory manifestation in our series.
High blood pressure is widespread in the population of hemodialysis patients as
described by most western series with a high rate of hospital readmission related
to its many complications [18] [25] [27]. Furthermore, edema was noted in

55.75% of cases, and acute lung edema in 24.78% of cases compared to 14% ac-
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cording to Plantinga in the United States [29]. Other signs such as dehydration
24.78%, neurological manifestations 16.81%, fever 14.16%, and digestive mani-
festations (12.36%) were observed. The high frequency of these signs observed in
our study would be largely related to insufficient supplementation treatment.
Interventions to reduce readmissions related to these signs could have a substan-
tial impact on readmissions as a whole.

In our study, more than 9 out of 10 patients had an ESRD according to the
MDRD equation and only 5% had a stage 4 CRF. These are patients whose sur-
vival is strongly linked to treatment by renal supplementation with its risk cor-
tege of re-occurrence hospitalization associated with dialysis and its complica-
tions [30]-[32].

Anemia was observed in all patients. It was mainly normochromic normocytic
in 56% and severe in 65% of cases. The same observation was made in France
but with a lower prevalence of anemia [33]. The high frequency is partly related
to the high cost of recombinant erythropoietin in the management of anemia in
our hemodialysis patients, unlike in the West where the availability of cheaper
EPO has considerably reduced readmissions [34]-[36].

Thrombocytopenia was noted in 43.36% of cases during readmission and hy-
pocalcemia in 69.02% of cases. This hypocalcemia results from the inability of
the kidney to hydroxylate 25-hydroxyl D3, which is the active form of vitamin D.
Vitamin D deficiency, which leads to decreased intestinal absorption of calcium,
may explain the observed hypocalcemia [37]. According to POWE, post-hospital
vitamin D intake reduces readmissions in ESRD patients by 4.5% [34].

The cause of readmission was different from the reason for the baseline hospi-
talization in the majority of patients. Our patients were readmitted for dialysis
failure (82.30%) followed by vascular access complications including dialysis cath-
eter infection (10.60%) and deep vein thrombosis (4.42%). In the West, cardio-
vascular causes remain the leading cause of readmission of patients with end-stage
renal disease and account for 40% of deaths [38]. According to Wetmore et al,
they are dominated by congestive heart failure (35%) followed by arrhythmias
(11%) and acute coronary syndromes (9%) [39] [40]. According to Doshi [25] in
the United States, among MEDICARE patients undergoing iterative hemodialy-
sis, the causes of readmission are dominated by infections, vascular access com-
plications and sepsis [36] [41] [42]. The inaccessibility of dialysis for the majori-
ty of our patients, due to its high cost and the insufficient number of dialysis
machines in our health structures, would be the main cause of readmission in
our work.

Treatment in our study was mainly symptomatic. It consisted of treatment of
anemia, hypertension, correction of biological abnormalities and dialysis. The
treatment of anemia involved blood transfusion and the prescription of eryth-
ropoietin. Transfusion of packed red blood cells still plays an important role in
the treatment of anemia in Africa in relation to the severity of chronic renal fail-
ure at the time of diagnosis. It represented 71% for Ouattara [43], 73% for Ah-
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med [44]. In our study, 91.15% of the patients had received a transfusion of
packed red blood cells. The prescription of erythropoietin was rare, as in African
series, unlike in the West, due to its prohibitive cost [22].

The treatment of hypertension involved therapeutic classes recommended in
the literature, namely diuretics, conversion enzyme inhibitors and calcium
channel blockers. According to Honkonen, the class and quantity of antihyper-
tensive drugs does not affect the readmission rate [45] as it did in our work.

In Africa, very few ESRD patients benefit from replacement therapy. In our
study, 82.30% of patients were readmitted for dialysis failure. The lack of dialysis
facilities described in most African studies is the main reason [21] [22].

In the West, in addition to symptomatic treatment, the emphasis is on com-
munication and coordination between hospitals and dialysis centers for better
exchange of patient data according to Wingard and al. An additional monthly
visit by the nephrologist and the use of palliative care consultation can reduce
hospital readmissions [46]-[50].

In our study, the in-hospital mortality rate was 30.97%. Nine out of ten pa-
tients who died had ESRD on chronic hemodialysis. In Canada, according to
Sood, the death rate was 7.5% and 22% in patients over 65 years of age with
ESRD [19]. The high mortality rate noted in our study is linked to poverty and
comorbidities, particularly heart disease, and to the inadequacy of the technical
facilities in our health structures. In the West, patients with CKD have a shorter
length of stay in hospital, averaging 4 days, and a longer average time to read-
mission [36] [39]. In our study, the average length of stay was 15.89 + 11.5 days
with extremes of 3 and 61 days. Hypocalcemia was associated with mortality risk
(p = 0.030) as was obstructive nephropathy (p = 0.029), probably related to the
cause of obstruction dominated by pelvic cancers.

Finally, severe anemia (Tx hemoglobin < 8 g/dl) was associated with the risk
of early readmission (p = 0.037) and among the comorbidities, hypertension was
associated with the risk of non-early readmission (p = 0.034) due to the fact that
the blood pressure figures remained high and were linked to poor compliance
with the treatment, the accessibility of antihypertensive treatment which often
includes three or even four or five drugs.

Elsewhere, we did not find an association between the different factors studied
(reason for admission, occupation, age, sex, clinical signs, stages of CKD, treat-
ment) and the death of patients as well as readmissions.

Our work has some limitations: the absence of some information due to the
retrospective nature of the work has influenced our comments. Indeed, it was im-

possible to specify the complete imaging data and the nature of self-medication.

5. Conclusions

The prevalence of readmission in our study was high (13, 48%). Readmitted pa-
tients were young adults, male, with low socio-economic status. The main causes

of readmission were insufficient dialysis and complications of vascular access,
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including infection. Access to dialysis outside of hospitalization is not easy in
our context. In fact, the cost of dialysis is enormous compared to the SMIG. Pa-
tients who are no longer hospitalized can no longer have regular dialysis, which
leads to their return to hospitalization in the context of severe uremia. High
blood pressure was a factor for non-early readmission. Hemoglobin level below
8 g/dl was a factor in early readmission.

Mortality was high (30, 97%). Complications of CKD such as hypocalcemia
and anemia were associated with the risk of death. These results reveal the value
of accessibility for all ESRD patients to dialysis while waiting for kidney trans-
plantation and the search for strategies to reduce the risk of readmissions of pa-

tients with chronic kidney disease.
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