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Abstract

Introduction: Haematological disorders are common complications of
chronic kidney disease (CKD) leading by anemia which increase with the se-
verity of the disease. Objective: Assess the haematological profile of CKD pa-
tients stages 3 to 5 non-dialysed seen at the first nephrology consultation in
Cameroon. Patients and Methods: A hospital-based cross-sectional study
was conducted from February to July 2018 at the nephrology unit of the
Yaounde University Teaching Hospital and Douala General Hospital. All
adults’ (=18 years old) patients who provided a written informed consent and
attended their first nephrology consultation with a nephrologist diagnosis of
CKD stages 3 to 5 non-dialysed were included. Clinical and paraclinical data
(serum creatinine, full blood count, reticulocytes count, iron status, vitamin
B12 and folates count, and bleeding time) were collected. Parametric,
non-parametric and correlations tests were used to compare variables. Re-
sults: We included 105 (59% males) participants with a mean age of 55.2 +
13.6 years divided into 20 (19%), 36 (34.3%) and 49 (46.7%) respectively in
stage G3, G4 and G5 of CKD. The profile of hematological abnormalities was
anemia (86.7%), leucopenia (15.2%), hyperleucocytosis (6.7%), thrombopenia
(23.8%), thrombocytosis (3.8%) and prolonged bleeding time (13.3%) with-
out any association with the stage of CKD (p > 0.05). The pattern of anemia
was mainly normocytic and normochromic (59.3%) and aregenerative
(92.3%) with iron deficiency found in 23 (21.9%) participants. There was no
case of vitamin B12 and folates deficiency. Prolonged bleeding time was ob-
served in 14 (13.3%) participants with a weak correlation between platelets
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count and bleeding time (r = 0.122). Conclusion: We observed that arege-
nerative normocytic normochromic anemia is the leading haematological
abnormality during CKD in this setting. None of the full blood count para-
meters was associated with CKD stages and there was a week correlation be-
tween bleeding time and platelet count.
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1. Introduction

Chronic kidney disease (CKD) is a worldwide public health problem with 8% to
10% prevalence in adult population [1]. CKD is highly prevalent in Africa af-
fecting 15.8% of adults overall and 10% to 14.2% in Cameroon [2] [3] [4]. Hae-
matological disorders are among complications of CKD which increase with the
severity of the disease [5]. Anemia is the most common haematological compli-
cation of CKD with increasing prevalence associated to the progressive decline
of glomerular filtration rate (GFR) [6] [7] [8]. It’s a predictor of all cause and
cardiovascular morbi-mortality as well as reduction of quality of life [9]. The
occurrence of anemia during CKD is multifactorial involving uremic and con-
text specific factors. Despite the reduction of endogenous production of eryt-
hropoietin as a main pathophysiological factor of anemia, other contributing
factors include deficiency in iron, B12 vitamins and folates, shortened red blood
cell lifespan, blood loss, “uremic environment”, hyperparathyroidism, inflam-
mation, aluminum toxicity and hypothyroidism [10] [11]. Moreover, Sub-Saharan
Africa (SSA) specific factors like nutritional deficiencies, hemoglobinopathies
and infectious diseases contribute to the burden of anemia and the pattern mod-
ification in this setting [6]. CKD is associated with malnutrition, inflammation
and atherosclerosis which can explain the modification of the total and differen-
tial white blood cell count [12]; this modification leads to the suggested use of
the ratio of neutrophil-to-lymphocyte count as an alternative to measure in-
flammation in CKD patients [13] [14]. The progression of CKD is associated
with bleeding which is unrelated to platelet count; it is more linked to platelet
reactivity which is best explored by bleeding time [15] [16].

A study in our setting in patients on maintenance hemodialysis revealed that
79% had anemia at baseline which was predominantly microcytic and hypoch-
romic in 43% of them [17]. We therefore undertook this study aiming to assess
the hematological profile of CKD patients seen at the first nephrology consulta-
tion in two referral hospitals of Cameroon.

2. Patients and Methods
2.1. Study Design and Setting

This was a hospital-based cross-sectional study of 6-month duration (February
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to July 2018), conducted at the nephrology unit of the Yaounde University
teaching hospital (YUTH) and the Douala General Hospital (DGH) which are
two tertiary hospitals in the Cameroon. This study received administrative au-
thorization from the YUTH and DGH, and was approved by the ethic commit-

tee of the Higher Institute of Health Sciences, Bangangté, Cameroon.

2.2. Data Collection

Final year undergraduate medical student collected consecutively data of all
adults’ (=18 years old) patients who provided a written informed consent and
attended their first nephrology consultation with a nephrologist diagnosis of
CKD stage 3 to 5 non-dialysed. We excluded patients with active bleeding, his-
tory of blood transfusion within 3 months of enrolment, and on oral iron, eryt-
hropoietin stimulating agents, anticoagulant and antiplatelet therapy. We used
data entry form to collect during face-to-face interview patient’s information’s.
Socio-demographic characteristics include age, gender and employment status.
Clinical data were baseline nephropathy, comorbidities, weight, height, blood
pressure and capillary glucose measurements. Blood samples were collected for
serum creatinine, full blood count, reticulocytes count, iron status, vitamin B12
and folates count, and bleeding time. Full blood count includes red blood cell,
white blood cell, platelet, haemoglobin, haematocrit, mean corpuscular volume
(MCV), mean corpuscular haemoglobin (MCH) and MCH concentration
(MCHC) whereas iron status was assess with serum iron, serum ferritin and

transferrin saturation (TSAT).

2.3. Definitions and Calculations

We calculated the body mass index (BMI, kg/m®) as weight (kg)/height (m) *
height (m), and ranked participants as normal weight for 20 < BMI < 25 kg/m’,
overweight for 25 < BMI < 30 kg/m® or obese for BMI > 30 kg/m* Hypertension
was diagnosed in the presence of systolic (SBP) > 140 mmHg and/or a diastolic
blood pressure (DBP) > 90 mmHg on two consecutive occasions two weeks
apart, or ongoing use of BP lowering medications. Diabetes mellitus was defined
as repeated fasting glycemia > 126 mg/dl or use of glucose control agents. Esti-
mated glomerular filtration rate (eGFR, mL/min) was based on the CKD-EPI
(Chronic Kidney Disease Epidemiology Collaboration) equation [18]. Serum
creatinine from Jaffe reaction (SCry;) was converted to standardized serum
creatinine (SCrg,,qardaizea) t0 be used in CKD-EPI formula, via the formula SCry,,
dardized = 0.95 * SCrp,, — 0.10 [19]. Kidney Disease: Improving Global Outcomes
(KDIGO) guidelines were used to classified CKD into G3 (eGFR: 30 - 59); G4
(eGFR: 15 - 29) and G5 (eGFR < 15) [20]. For the purpose of the study, anemia
was defined by haemoglobin level < 13.5 g/dL for men and <12 g/dL for women.
Microcytosis and macrocytosis were defined respectively by MCV < 80 and >100
fl. Hypochromia and normochromia were defined by MCH < 27 and 227 pg re-
spectively. Anemia was regenerative and aregenerative when reticulocytes count

was respectively above and less than 120,000/mm”’. Absolute iron deficiency was
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defined as TSAT < 20% and serum ferritin < 100 ng/mL while functional iron
deficiency was defined as TSAT < 20% and serum ferritin > 100 ng/mL. Vita-
mine B12 deficiency was defined by a serum level < 150 ng/L whereas hypervi-
taminose B12 was >950 ng/L. Folates deficiency was serum level < 5 ug/L and
high when >15 pg/L. Hyperleucocytosis referred to WBC > 10,000/mm® whereas
leucopenia was WBC < 4000/mm’. Thrombocytosis was defined as platelet count
> 450,000/mm”® while thrombopenia was platelet count < 150,000/mm®. Bleeding
time was prolonged when >5 minutes.

2.4. Statistical Analysis

Statistical analysis was performed using the SPSS® version 18 software for Win-
dows (SPSS, Chicago, IL, USA). Means and standard deviations and percentages
were used to express results. Chi-square test and equivalents, and Student t-test
and non-parametric equivalents were used to compare qualitative and quan-
titative variables. Correlation between variables was performed using the
Pearson and Spearman’s correlation tests. The level of significance was set at
p < 0.05.

3. Results

Characteristics of study population

As presented in Table 1, we included 105 participants with a mean age of 55.2
* 13.6 years, 62 (59%) men and 53 (50.5%) overweight/obese; they were divided
into 20 (19%), 36 (34.3%) and 49 (46.7%) respectively in stage G3, G4 and G5 of
CKD. Hypertension (47.6%) and Diabetes (31.4%) were the leading baseline
nephropathy as shown in Figure 1. Asthenia (69.5%), dizziness (58.1%) and pa-
lor (42.8%) were the main clinical signs reported in participants, Figure 2.

Distribution of hematoligical parameters

The haematologic parameters of study population are presented in Table 2.

As shown in Figure 3, anemia was the main haematological abnormality observed

Undetermine (3.8%)

Others 4 (3.8%)
HIVAN 8 (7.6%)
Chronic tubulointerstitial nephritis 8(7.6%)
Chronic glomerulonephritis 14 (13.3%)
Hypertension and Diabetes 16 (15.2%)
Diabetes 17 (16.2%)

Hypertension 34 (32.4%)

0 N 10 15 20 25 30 35 40

Figure 1. Distribution of baseline nephropathy.
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Epistaxis 2(1.9%)
Cough 15 (14.3%)
Dyspnea 19 (18.1%)
Edema 26 (24.8%)
Palpitations 33 (31.4%)
Palor 45 (42.8%)
Dizziness 61 (58.1%)

Asthenia 73 (69.5%)

0 10 20 30 40 50 60 70 80

Figure 2. Frequency of clinical signs.

Table 1. Socio-demographic and clinical characteristics of study population.

Variables N (%)
Total 105 (100)
Mean age + SD (years) 552+ 13.6
Sex
Male 43 (41)
Female 62 (59)
Employment
Yes 45 (42.9)
No 60 (57.1)
GEFR categories
G3 20 (19)
G4 36 (34.3)
G5 49 (46.7)
Comorbidities
Hypertension 86 (81.9)
Diabetes 37 (35.2)
Gout 19 (18.1)
HCYV infection 11 (10.5)
HBYV infection 4(3.8)
HIV infection 4(3.8)
Mean BMI + SD (kg/m?) 259 +5.1
Overweight 34 (32.4)
Obese 20 (19)
Mean SBP + SD (mmHg) 155.6 +25.9
Mean DBP + SD (mmHg) 89.9 +15.1
Uncontrolled hypertension 74 (70.5)
Mean glycemia + SD (mg/dl) 144 +23.5
Uncontrolled glycemia 21 (56.7)

BMI—body mass index; DBP—diastolic blood pressure; GFR—glomerular filtration rate; HBV—hepatitis B
virus; HCV—hepatitis C virus; HIV—human immunodeficiency virus; SBP—systolic blood pressure;
SD—standard deviation.
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Prolonged bleeding time 14 (13.3%)

Thrombocytosis 4 (3.8%)

Thrombopenia 25 (23.8%)

Hyperleucocytosis 7(6.7%)

Leucopenia 16 (15.2%)
91 (86.7%)

Anemia

0 10 20 30 40 50 60 70 80 90 100

Figure 3. Prevalence of haematological abnormalities.

Table 2. Haematological parameters of study population.

Parameters Mean (standard deviation)
RBC (x10'%/L) 3.5(0.8)
Haematocrit (%) 28 (6)
Haemoglobin (g/dL) 9.4 (2.3)
MCV (fl) 82(9)
MCH (pg) 26 (3)
MCHC (g/dL) 29 (4)
Reticulocytes (10°/L) 53 (11)
Serum iron (mmol/L) 12.3 (4.3)
Serum ferritin (ng/L) 342.6 (98.1)
TSAT (%) 25.6 (6.5)

Vitamine B12 (ng/L)

769.2 (265.6)

Folates (ug/L) 11.1 (2.2)

WBC (x10°/L) 5.9(2.3)
Platelets (x10°/L) 215.6 (61.2)

Bleeding time (minutes) 3.7 (1.1)

MCH—mean corpuscular haemoglobin; MCHC—mean corpuscular haemoglobin concentration;
MCV—mean corpuscular volume; RBC—Red blood cell; TSAT—transferrin saturation coefficient;
WBC—White blood cell.

in 91 (86.7%) participants. His prevalence increases with the progression of CKD
with 75% in G3, 83.3% in G4 and 93.9% in G5 without statistical significance
among GFR categories of CKD (p > 0.05). The patterns of anemia presented in
Figure 4 revealed that it was mainly normocytic and normochromic in 54
(59.3%) patients and aregenerative in 84 (92.3%) of them. Only anemic partici-
pants had iron deficiency found in 23 (21.9%) participants. Absolute and func-
tional iron deficiency was observed in 13 (56.5%) and 10 (43.5%) participants
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Functional iron deficiency 10 (43.5%)

Absolute iron deficiency 13 (56.5%)

Iron deficiency (21.9%)

Regenerative 7 (7.7%)

84 (92.3%)

Aregenerative

Macrocytic 1(1.1%)
Microcytic Normochromia 3(3.3%)
Normocytic Hypochromia 10 (10.9%)
Microcytic Hypochronia 23 (25.3%)

Normocytic Normochromia 54 (59.3%)

0 10 20 30 40 50 60 70 80 90

Figure 4. Anemia patterns in CKD participants.

respectively. None of the participants have vitamin B12 deficiency while 71
(67.6%) patients had hypervitamin B12. Folates levels were within normal limits.

Leucopenia was present in 16 (15.2%) participants while hyperleucocytosis
was observed in 7 (6.7%), Figure 4. Leucopenia was observed 5 (31.2%), 6
(37.5%) and 5(31.2%) participants respectively in G3, G4 and G5 of CKD GFR
categories without statistically significance difference (p > 0.05). Equivalents fig-
ures for hyperleucocytosis were 2 (28.6%), 3 (42.8%) and 2 (28.6%) participants
respectively in G3, G4 and G5 of CKD GEFR categories (p > 0.05).

There was thrombopenia and thrombocytosis in 25 (23.8%) and 4 (3.8%) par-
ticipants respectively, Figure 4. The prevalence of thrombopenia increased with
the severity of CKD in 6 (24%), 8 (32%) and 11(44%) participants respectively in
CKD G3, G4 and G5 without statistical significance with CKD GFR categories
(p > 0.05). Equivalents figures were 2 (50%), 1 (25%) and 1 (25%) for thrombo-
cytosis (p > 0.05).

Prolonged bleeding time was observed in 14 (13.3%) participants divided into
4 (28.6%), 4 (28.6%) 6 (42.8%) respectively for G3, G4 and G5 of CKD GFR cat-
egories without any statistical significance with the category (p > 0.05). Among
participants with prolonged bleeding time, 10 (71.4%) had thrombopenia. There
was a weak correlation between platelets count and bleeding time (r = 0.122).

4. Discussion

This study revealed that anemia was the main hematological abnormality, main-
ly aregenerative, in nearly 9 out of 10 participants with increase prevalence asso-
ciated to the CKD progression. Anemia was normocytic and normochronic in
nearly 60% of cases with iron deficiency observed in more than one out of five
participants. There was no case of vitamin B12 and folates deficiency. Leucope-
nia was present in 15% and thrombopenia in nearly 1 out of 4 patients. Pro-
longed bleeding time was observed in 13% with a weak correlation with platelets
count and bleeding time.
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The haematological profile observed in this study is closed to similar studies
in this setting [8] [21]. There was a high prevalence of anemia increasing with
the disease progression in our study similar to previous study in this setting
compare to other study which can be explain by context specific factors, higher
prevalence of unemployed participants and lack of social security program [8]
[17]. The main pattern of anemia was normocytic and normochromic similar to
the south African study [8]; this highlight the reduction of erythropoietin secre-
tion as the main pathophysiological factors of anemia in CKD. Microcytic hy-
pochromic pattern was the second most common anemia profile which can be
explained by specific factors like nutritional deficiencies, hemoglobinopathies
and infectious diseases in this setting [6]. There was a high prevalence of iron
deficiency, predominantly absolute, close to previous results in similar setting
which can be explain by the high prevalence of hemoglobinopathies and infec-
tious disease in SSA [21] [22]. We did not report any deficiency in vitamin B12
and folates which correlate well with few case of macrocytic anemia; this suggest
that complete blood count could be enough to indicate these parameters defi-
ciency in our setting with no social insurance policy and higher prevalence of
unemployment hence limitating exhaustive work up.

We reported a high prevalence of leucopenia compare to hyperleucocytosis
without any correlation with CKD progression as reported elsewhere [8]. The
hyperleucocytosis could be related to the inflammation which occurs during
CKD in the context of malnutrition, inflammation and atherosclerosis syndrome
[12]. However, we did not assess the neutrophil/lymphocytes ratio and C reac-
tive protein (CRP) which can permit us to evaluate inflammation in such pa-
tients [12] [14]. The predominance of leucopenia could be related to the physi-
ologic conditions in this high risk infectious environment [23].

Thrombopenia was more prevalent without any correlation with CKD catego-
ries as observed in previous studies [8] [21] [22]. There was a weak correlation
between platelet count and bleeding time suggesting the platelet reactivity ab-
normality during CKD [15] [16].

5. Strength and Limitations

The main limitations of this study are the lack of CRP and assessment of neu-
trophil/lymphocytes ratio which could help to better assess inflammation status.
However, this is on our knowledge the only published study in Central Africa
assessing haematological profile of CKD patients. It therefore provides lacking
data in non-dialysed CKD patients and completes the previous one in patients

on maintenance haemodialysis [17].

6. Conclusion

We observed that aregenerative normocytic normochromic anemia is the lead-
ing haematological abnormality during CKD in this setting suggesting the role of

nutritional deficiencies, hemoglobinopathies and infectious diseases. None of the
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full blood count parameters was associated with CKD categories and there was a

week correlation between bleeding time and platelet count.
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