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Abstract

Introduction: The End Stage Renal Disease (ESRD) is one of the leading 
causes of mortality in Mexico. The quality of care these patients receive remains 
uncertain.

Methods: This is a descriptive, single-center and cross-sectional cohort 
study. The KDOQI performance measures, hemoglobin level >11 g/dL, blood 
pressure <140/90 mmHg, serum albumin >4 g/dL and use of arteriovenous 
fistula of patients with ESRD on hemodialysis were analyzed in a period 
of a year. The association between mortality and the KDOQI objectives was 
evaluated with a logistic regression model. A linear regression model was also 
performed with the number of readmissions.

Results: A total of 124 participants were included. Participants were 
categorized by the number of measures completed. Fourteen (11.3%) of the 
participants did not meet any of the goals, 51 (41.1%) met one, 43 (34.7%) met 
two, 11 (8.9%) met three, and 5 (4%) met the four clinical goals analyzed. A 
mortality of 11.2% was registered. In the logistic regression model, the number 
of goals met had an OR for mortality of 1.1 (95% CI 0.5-2.8). In the linear 
regression model, for the number of readmissions, a beta correlation with the 
number of KDOQI goals met was 0.246 (95% CI -0.872-1.365). 

Conclusion: The attainment of clinical goals and the mortality rate in our 
center is similar to that reported in the world literature. Our study did not find a 
significant association between compliance with clinical guidelines and mortality 
or the number of hospital admissions in CKD patients on hemodialysis.
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Introduction
The number of patients with end stage renal disease (ESRD) 

requiring dialysis is increasing worldwide [1]. From 2000 to 2015, 
the incidence increased 32%, from 343 per million in 2000 to 453 
per million in 2015 [2]. The morbidity and mortality rates of this 
population are very high particularly in the first year after initiation of 
renal replacement therapy in which it can exceed 25% [3]. Therefore, 
it is important to identify risk factors in which we can intervene in 
order to reduce mortality rates [4]. Some of these factors have been 
identified by the National Kidney Foundation after developing a 
series of evidence-based guidelines for the care of patients with 
kidney disease, the Kidney Disease Outcomes Quality Initiative 
(KDOQI). The KDOQI guidelines recommend timely nephrology 
referral, nutritional consultation, fistula placement for dialysis access, 
control of anemia, acidosis, and mineral and bone metabolism 
parameters [5]. Several studies suggest that there is a significant 
correlation between the number of KDOQI guidelines with survival 
and quality of life [6–8], at least in the first year after the initiation of 
renal replacement therapy [9]. However, only 1.6% of patients with 
ESRD on hemodialysis achieve 3 goals [1,10]. Also, evidence suggests 
that a well-established program of hemodialysis improved the blood 
pressure control, anemia management, serum albumin levels and 

quality of life [11-13].

In Mexico, the ESRD is one of the main causes of hospitalization 
and represents a concerning public health problem [14]. ESRD 
is reported among the 10 leading causes of death, with an annual 
mortality rate of 12 deaths per 100,000 [15]. In our country, the 
use of peritoneal dialysis has historically predominated, although 
hemodialysis has been recently promoted. However, human 
resources and infrastructure availability along with social and 
economic factors, as well as the limited number of understaffed and 
centralized dialysis facilities contribute to the inadequate practice 
of nephrology in Mexico [16] At the same time approximately 54% 
of the population does not have access to health social security and 
cannot afford to pay for renal replacement therapy out of pocket 
additionally restricting clinical care for them [15]. There is no precise 
information about hemodialysis centers in our country, as there is no 
centralized national registry of cases of kidney disease to determine 
the real incidence and prevalence, cost analysis, action planning, as 
well as criteria for success and quality in treatment [17]. In a study 
that assessed the quality of hemodialysis units in Mexico, it was found 
that there is an unacceptably high number of units with poor quality 
and that the mortality rate was correlated with the quality of the units 
[18].
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The increasing number of hemodialysis patients may potentially 
compromise the ability of clinicians to provide optimal care. 
Although management of hemodialysis patients is complex and 
multifactorial, many of the individual components of care are 
amenable to protocolization [19]. Although no studies indicate that 
such protocols improve clinical outcomes, they appear to improve 
process of care in patients with or without ESRD [20].

Consequently we decided to perform this cross-sectional study 
with the objective to determine if patients with ESRD in renal 
replacement therapy with hemodialysis achieved the KDOQI goals, 
particularly the objectives related to the management of anemia, 
serum albumin level, use of arterio-venous fistula and adequacy of 
dialysis through the dialysis dose (Kt/V) and its association with 
patients’ outcomes [21,22].

Methods
Study design and data collection

After approval of the study from the ethics committee of our 
University we consecutively and randomly included patients with 
ESRD at the Regional Center for Kidney Diseases (CRER) of the 
“Hospital Universitario Dr. José Eleuterio González”, in Monterrey, 
Nuevo León between January 01 to December 31, 2019. Included 
participants had a minimum of three months of enrollment in the 
CRER program, over 18 years of age, and absence of health social 
security or health insurance. Patients who underwent kidney 
transplant, changed dialysis modality, or refused to participate were 
excluded from the analysis.

This study used data from the database system of the Regional 
Center for Kidney Diseases, a local data system that collects 
information of the dialysis patients enrolled in the program. The 
information extracted included age, gender, main cause of Chronic 
Kidney Disease (CKD), occupation status, and comorbidities 
(congestive heart failure, ischemic heart disease, cerebrovascular 
disease, hypertension, diabetes mellitus and current use of insulin, 
chronic obstructive pulmonary disease, tobacco use, malignant 
neoplasm, HIV-positive status, systematic lupus erythematosus). 
Every month, dialysis facility staff extracted patient data, including 
patient’s weight before and after dialysis, dialysis session length, 
first documented blood urea nitrogen concentration before and 
after dialysis, type of vascular access, hemoglobin value, and serum 
albumin value.

The following indicators were analyzed and were considered for 
positive if: hemoglobin level of ≥11 g / dl, blood pressure <140/90 
mmHg, serum albumin ≥4 g/dl and use of arteriovenous fistula. The 
blood pressure figures evaluated corresponded to those recorded 
in the clinical file prior to the start of the scheduled hemodialysis 
session. The hemoglobin and serum albumin values analyzed were 
taken from the studies carried out as part of the monthly follow-up of 
each patient at the hemodialysis center.

Statistical analysis
Descriptive statistics were used to characterize the study 

population. Proportions were used for categorical variables and mean 
and standard deviation for continuous variables. Descriptive statistics 
were also used to assess the proportion of patients who met the criteria. 
The association between mortality and the fulfillment of the KDOQI 

goals was evaluated with a logistic regression model, mortality being 
a dependent variable and the achievement of the goals the covariate 
of the model. A linear regression model was also performed with 
the number of readmissions as the dependent variable and the same 
covariates of the logistic regression model. Statistical analyses were 
conducted by using SPSS, version 10.0 (SPSS, Inc., Chicago, Illinois).

Results
Baseline characteristics

Of the 124 patients enrolled in the CRER hemodialysis program, 
sixty-four (51%) of them were men with an average age of 50 ± 15 
years, 68 (55%) had diabetes mellitus, 107 (86%) had hypertension 
primary school and 99 (80%) remained economically inactive. The 
mean number of hemodialysis sessions per week was 2.23 ± 0.55. 
The average duration of patients in the hemodialysis program 
was 37 months, with an adherence rate of 90%. Table 1 shows the 
characteristics of the population.

Achievement of KDOQI guidelines goals
A total of 120 patients met the eligibility criteria to be included 

in the sample for analysis. For the 4 clinical measurement targets we 
examined, the hemoglobin and blood pressure values of all patients 
were reported; for 76 (63.3%) a serum albumin value was reported; 
and 115 (95.8%) had a report on the type of vascular access. The mean 
hemoglobin in the population was 9.1 g / dl ± 2.3 and only 24 (19.4%) 
of the patients had a hemoglobin greater than 11 g/dl, 18 of the 
patients (14.6%) met the albumin goal, with a mean albumin of 3.2 g/
dl, the mean systolic blood pressure was 143 ± 27 mmHg, 69 (55.6%) 
met this goal and only 9 (7.3%) of the patients have an arterio-venous 
fistula as an access route for hemodialysis, while 106 (92.7%) have a 
chronic catheter (Table 2). There was a mortality of 14 patients that 
represents 11.2% during the observation period.

Patients were categorized by the number of measured goals 

Parameter Mean ± SD

n = 124

Sex Female (n [%]) 60 (48.4)

Age (years) 50.03 ± 15.15

BMI (kg/m2) 27.3 ± 6

Diabetes Mellitus (n [%]) 67 (54)

Hypertension (n [%]) 107 (86)

Economically active (n [%]) 24 (19)

Predialysis Weight (kg) 71.9 ± 18.6
Systolic blood pressure 
(mmHg) 143 ± 27

Diastolic blood pressure 
(mmHg) 78 ± 16

Postdialysis Weight (kg) 69.4 ± 18

Antihypertensive drugs 1.66 ± 1.08
Hemodialysis sesions per 
week 2.23 ± 0.55

Hemodialysis duration (min) 210 ± 28.5

Albumin (g/dl) 3.23 ± 0.88

Hemoglobin (g/dl) 9.1 ± 2.32

Table 1: Baseline patient characteristics.

SD: Standard deviation
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achieved during the follow-up period. Fourteen (11.3%) of the 
analyzed patients did not meet any of the analyzed goals, 51 (41.1%) 
met a clinical goal, 43 (34.7%) met two goals, 11 (8.9%) met 3 of 
the analyzed criteria and only 5 patients (4%) met the four clinical 
objectives. Table 3 shows the number of KDOQI guidelines met.

The results of the logistic regression model to determine the 
association between the achievement of the goals and the mortality 
criteria are found in Table 4. The number of goals met had an OR for 
mortality of 1.1 (95% CI 0.5-2.8), hemoglobin at goal OR 0.3 (CI 95% 
0.03-3.2), albumin at goal OR 0.7 (CI 95 0.4-1.4%) and target systolic 
blood pressure an OR 0.7 (95% CI 0.2-2.7). Of these, none showed an 
association with the increase in mortality.

The results of the linear regression model to determine the 
association between the achievement of goals and the number of 
hospital admissions are shown in Table 5. The beta correlation with 
the number of KDOQI goals met was 0.246 (95% CI -0.872-1.365), 
with hemoglobin at goals of -1.55 (95% CI -3.75-0.642), with albumin 
in goals of -0.26 (CI 95% -1.075-0.55), with BP in goals of -0.73 (CI 
95% -2.5-1.04) and presence of A/V fistula -1.1 (CI 95% -4.3-2.01). Of 
these, none showed an association with the increase in the number of 
hospital readmissions. 

Conclusion
To our knowledge, this is the first study to evaluate adherence and 

compliance with the recommendations established by the KDOQI for 
the management of patients with end-stage chronic kidney disease in 
replacement therapy with hemodialysis and to evaluate the association 
between compliance and mortality in a Mexican population. This 
study shows that the attainment of the performance measures is low, 
however, similar to that reported worldwide, likewise, a mortality rate 
similar to that reported in the literature. We did not find a statistically 
significant association between the fulfillment of a cumulative number 
of KDOQI performance measures and the outcomes of patients with 
ESRD in our sample of patients.

In our cohort, we demonstrate that a tenth of the participants did 
not meet any of the analyzed goals, about half met a clinical goal, a 
third met two goals, a tenth met three of the analyzed criteria, and one 
in 25 patients met all four objectives. In our cohort, one in eighteen 
had an arteriovenous fistula, more than half had target blood pressure, 
a fifth had hemoglobin greater than 11 g/dl, and one in nine had 
albumin greater than 4 g/dl. Of the criteria analyzed, blood pressure 
was the goal most met, with the average use of 2 antihypertensive 
drugs.

This study shows that although mortality and the number of 
hospital readmissions were not affected by the low percentage of 
clinical goals attained, there is a great field of opportunity in the care 
of patients with chronic kidney disease.

Since the inception of the Regional Center for Kidney Diseases 
in 2018, the adoption and use of the international clinical practice 
guidelines in the care of such patients has been an important mission 
and the findings from this report are used to target facility-specific 
quality improvement interventions and to monitor trends in the 
quality of care. The low rates of guidelines met is probably due to 
multiple factors, inside and outside the dialysis unit. However, our 
center did not experience a higher rates of mortality, as expected, that 
those reported nationally [14] and internationally [1].

The low frequency of patients meeting KDOQI guidelines goals is 
similar to the reports that exist from other centers in the world, these 
reports also show a significant correlation with the accomplishment 
of the guidelines and the rate of mortality [6,9,10]. Recent studies 
in low-income countries reveal the low accomplishment of the 
guidelines goals in different hemodialysis centers which was 
attributed to socioeconomic factors, this low accomplishment was 

Performance mesures n (%)

n = 124

Hemoglobin at goala 24 (19.4)

Albumin at goalb 18 (14.6)

BP at goalc 69 (55.6)

A/V fistula 9 (7.3)

Table 2: Percentage of clinical performance measures met.

KDOQI, Kidney Disease Outcomes Quality Iniciative; A/V, arteriovenous fistula 
aHemoglobin ≥ 11 g/dl. 
bAlbumin ≥ 4 g/dl.
cBP < 140/90

Guideline Goals n (%)

n = 124

a0 14 (11.3)

1 51 (41.1)

2 43 (34.7)

3 11 (8.9)

4 5 (4.0)

Table 3:  Number of KDOQI goals met.

KDOQI, Kidney Disease Outcomes Quality Initiative

Performance mesures OR 95% CI

Number of KDOQI goals met 1.1 (0.5-2.8)

Hemoglobin at goala 0.3 (0.03-3.2)

Albumin at goalb 0.7 (0.4-1.4)

BP at goalc 0.7 (0.2-2.7)

A/V fistula 2.1 (0.3-16.9)

Table 4: Odds ratio for mortality by KDOQI performance measure.

KDOQI, Kidney Disease Outcomes Quality Initiative; OR, Odds ratio; A/V, 
arteriovenous fistula; 
aHemoglobin ≥ 11 g/dl. 
bAlbumin ≥ 4 g/dl.
cBP < 140/90

Performance mesures Beta 95% CI

Number of KDOQI goals met 0.246 (-0.872 - 1.365)

Hemoglobin at goala -1.55 (-3.75 - 0.642)

Albumin at goalb -0.26 (-1.075 - 0.55)

BP at goalc -0.73 (-2.5 - 1.04)

A/V fistula -1.1 (-4.3 - 2.01)

Table 5: Association of the hospital admissions and KDOQI performance 
measure met.

KDOQI, Kidney Disease Outcomes Quality Initiative; OR, Odds ratio; A/V, 
arteriovenous fistula; 
aHemoglobin  11 g/dl. 
bAlbumin ≥ 4 g/dl.
cBP < 140/90
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associated with the poor outcomes in patients with ESRD [10,23]. 
However, it is noteworthy that in our group of patients there was no 
direct association as suggested by these studies. These findings should 
be interpreted with caution. Our findings may be related to diverse 
factors, some of them, the small number of patients included in our 
cohort, the low mortality rate shown in the analysis period or the 
presence of multiple variables not analyzed as clinical performance 
measures.

The high prevalence of patients who do not meet these goals 
is worrisome and an important topic of discussion not only in 
our country. This represents an area of opportunity to establish 
improvements in the management of these patients. This study 
should be an attempt to initiate a national registry of dialysis patients 
in order to generalize the adoption of international guidelines that 
will improve the morbidity and mortality rates, and to establish a 
core outcome set to be consistently measured and reported in the 
hemodialysis centers that will improve the integrity, transparency, 
implementation and contribution to research to patients requiring 
hemodialysis.

Further research is needed, focusing on defining barriers to 
adequate care, developing interventions to improve the quality of 
care, and making the necessary adaptations of the guidelines to our 
population. Undoubtedly, there are multiple factors that intervene 
in this problem and studies that define the main barriers that exist 
in our country are required. The barriers that we consider to be 
important factors are socioeconomic and include the low adherence 
of patients to medical treatment, high costs of replacement therapy, 
the shortage of hemodialysis centers and the time to be invested. In 
addition, comorbid medical conditions may make it more difficult to 
achieve intermediate outcomes for dialysis dose, anemia, and dialysis 
access. All countries, are facing the problem of diminishing financial 
resources to deal with the increasing health care costs brought on by 
this life-saving modality of RRT [24]. In a cost-effective analysis in 
a Saudi center, the mean total cost of each maintenance HD session 
was estimated to be 297 USD and a mean total annual cost of dialysis 
per patient was estimated to be more than 40,000 USD that is well 
below the average cost in the industrialized countries although a high 
standard of care is maintained [24–26].

The strength of this study relies in the novelty to answer a 
question that has not been addressed in a Mexican population. At 
the same time, this study has participants that are representative of a 
high proportion of patients that do not have social security or health 
insurance. The low loss of patients in the cohort and the availability 
of the most data of our patients is also one of the strengths. However, 
this is a single center report in the northeastern Mexico, and the 
generalizability to other regions of the country could not be done. 
Other limitations are those inherent in observational studies in which 
the causality cannot be inferred. Because this was not a randomized, 
controlled clinical trial but a retrospective analysis of a limited set of 
variables, it is not possible to determine causality, only associations 
of these variables with the outcomes examined. Our data were 
limited by a single measurement of laboratory values used to define 
guidelines goals achievement. The missing data were not included in 
the analysis.

In conclusion, the attainment of clinical goals and the mortality 

rate in our center is similar to that reported in the world literature. 
Our study did not find a significant association between compliance 
with clinical guidelines and mortality or the number of hospital 
admissions in CKD patients on hemodialysis. It is necessary to find a 
method to improve the adequacy of dialysis and the quality of life of 
these patients.
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