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Background
Anemia is a frequent condition in chronic kidney disease (CKD), commonly
associated with symptoms such as physical disability, decreased
neurocognitive function, and poor quality of life1. To our knowledge no
previous epidemiologic evidence for renal anemia is available in Mexico and
it is important to identify the associated factors to improve management in
patients with chronic kidney disease.

Results

Conclusions

Objective
The primary objective was to know the prevalence of anemia in patients at
each CKD stage in an outpatient population who attended a tertiary renal
specialist hospital (Hospital General de Mexico, “Dr. Eduardo Liceaga”).
Secondary objectives were to define characteristics, comorbidities and
degree of anemia at each stage and in dialysis patients.

Materials and Methods

Descriptive statistics were performed. Renal anemia staging was performed
according to the World Health Organization (patients with non-CKD related
anemia were excluded). Type 2 diabetes and hypertension status was
captured according to clinical record reported by treating physician.
Transplant patients were not included.

1568 patient records were included. Distribution of patients by CKD stage
and patient characteristics are shown in table 1. From the total population
12% (n=194) were undergoing either peritoneal dialysis (PD, n=16) or
hemodialysis (HD, n=178), with a median time of 209 days receiving
dialysis. All patients admitted to nephrology clinic included in the analysis had

prior evidence of renal damage. When this analysis was performed, there was
no available information in clinical records regarding treatment for anemia.

In patients who attended an outpatient nephrology
clinic, a high prevalence of anemia was found in all
stages of CKD, being more frequent and more severe as
disease progresses and in PD, HD and patients without
receiving dialysis. Early treatment of anemia is critical for
the comprehensive management of CKD. These findings
will allow establishing public health policies and models
of care for patients with anemia due to CKD in Mexico.

Stage 1

n=134 

(9%)

Stage 2

n= 169 

(11%)

Stage 3a

n= 188 

(12%)

Stage 3b

n= 290 

(18%)

Stage 4

n= 362 

(23%)

Stage  5

n= 425 

(27%)

Total

N = 1568

Female sex n (%) 84 (63) 92 (54) 90 (47) 147 (51) 184 (51) 207 (51) 804 (51)

Age(years),mean±SD 42±16 53± 14 58±16 61±15 60±14 54±15 56±16

BMI*, mean ±SD 27.4±5.3 28.1 ±6.1 28±4.8 27.4±5 27.8±5.3 26.4±5.7 27.4 ±5.5

FH-CKD, n (%) 9 (7) 11 (6) 11 (6) 22(8) 19 (5) 36 (8) 108 (7)
*BMI: Body Mass Index in kg/m2(low weight: <18.54; normal weight: 18.5-24.9; overweight: 25-29.9; obesity: ≥ 30).

FH CKD: Family History of Chronic Kidney Disease

Stage 1

n (%)

Stage 2

n (%)

Stage 3a

n (%)

Stage 3b

n (%)

Stage 4

n (%)

Stage 5

n (%)

Total

n (%)
Type 2 diabetes 27 (20) 55 (33) 102 (54) 136 (47) 203 (56) 219 (51) 742 (47)
Hypertension 24 (18) 59 (35) 89 (47) 150 (52) 211 (58) 238 (56) 771 (49)
Glomerulopathy 56 (42) 33 (19) 22 (12) 20 (7) 24 (7) 19 (4) 174 (11)
Obstructive uropathy 10 (7) 17 (6) 20 (11) 32 (11) 36 (10) 23 (5) 138 (9)
Drug-induced 

nephrotoxicity

1 (0.7) 4 (2) 10 (5) 15 (4) 8 (2) 6 (1) 44 (3)

Unknown 15 (11) 17 (10) 19 (10) 25 (9) 33 (9) 85 (20) 194 (12)
Others 1 (0.7) 5 (3) 6 (3) 3 (1) 3 (1) 4 (1) 22 (1)

Table 1. Patient characteristics by CKD Staging: General (upper) and
comorbidities reported by treating physician (lower)

Figure 1. Degree of anemia between CKD stages in all studied population
(upper) and in patients on CKD stage 5 with or without dialysis (lower)
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Hb <10 mg/dL Hb 10-13* g/dL Hb >13* mg/dL

Hb, Hemoglobin;
HD, Hemodialysis; PD, Peritoneal Dialysis
NDD, Non-dialysis dependent; DD, dialysis dependent,
*13 g/dL in males and 12 g/dL in females.

Proportion of patients (%)

1568
From

12
MONTHS

February 2019

February 2020

To

Variable Definitions

Hyperkalemia K ≥ 5mEq/L

Anemia Serum Hb <13 g/dL          & <12 g/dL

Hypercholesterolemia Total cholesterol ≥ 200 mg/dL

hypertriglyceridaemia Serum triglycerides ≥ 150 mg/dL

Hyperuricemia Serum uric acid ≥6 mg/dL

Cross-sectional retrolective study

Stratification of anemia severity between stages of CKD and in patients
with dialysis is presented in figure 1. 53% of the total population had
anemia (Hb<13 in men, <12 in women). Anemia was found in 94% of
patients undergoing dialysis and serum Hb levels below 10 mg/dL were
found in 50%-60% of patients in PD-HD patients, respectively. The main
comorbidities and associated factors in the studied population were type 2
diabetes mellitus and hypertension (55%), proteinuria (38%),
hypoalbuminemia (34%), hyperkalemia (37%) overweight or obesity (58%),
hypertriglyceridemia (35%) and hypercholesterolemia (31%).
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