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Introduction

Abstract

INTRODUCTION: Red cell distribution width (RDW) shows the heterogeneity of erythrocyte size associated with
inflammation and various clinical conditions including in patients with chronic kidney disease (CKD). Systemic
inflammation and oxidative stress were commonly found in CKD patients.

AIM: This study aimed to examine the relationship of nutritional status, length of hospital stay (LOS), and clinical
outcome to RDW in CKD patients.

METHODS: We conducted a retrospective cohort study of 1736 patients CKD patients who admitted from January
2017 to August 2020, aged between 18 and 60 years and were hospitalized at Wahidin General Hospital. From those,
239 were consulted with clinical nutrition specialist, of which 59 patients eligible with the criteria inclusion. Data were
collected through medical records and through electronic data (biochemical data). RDW was categorized into normal
and high RDW group, nutritional status based on subjective global assessment (SGA), LOS <10 days and clinical
outcome based on conditions at the time of hospital discharged. Data were analyzed using SPSS version 25.0.

RESULTS: The data of 59 patients were analyzed, the mean age was 50.42 years (normal RDW) and 47.24 years
(high RDW), most of them are women (57.7% vs. 60.6%). There were 42 patients with moderate malnutrition
(23 normal RDW and 19 high RDW) and 17 patients with severe malnutrition (3 normal RDW and 14 with high
RDW). The study found a significant differences between normal RDW and high RDW (p 0.021), but not significant
differences in LOS (p 0.890) and clinical outcome (p 0.968). There were a significant differences in the levels of
hemoglobin (p = 0.001), RBG (p = 0.030), and serum sodium level (p = 0.010). Patient with LOS < 10 days had lower
sodium levels and more severe anemia when compared with LOS > 10 days and the poor clinical outcome had a
heavier degree of anemia compared to the good clinical outcomes.

CONCLUSION: Poor nutritional status was associated with an increase in RDW, degree of anemia, and sodium level.

CKD patients commonly experience a chronic
systemic inflammatory state associated with various
underlying factors, such as a higher incidence of

Chronic kidney disease (CKD) is “a general term
for a heterogeneous disorder affecting the structure and
function of the kidneys with varying clinical presentations,
relating to its cause, severity, and rate of progression”
[1]. According to the Global Burden of Diseases study,
2016, globally, CKD affects 753 million people, of which
417 million women and 336 million men [2]. In 2017, 1.2
million peoples died from CKD. The CKD mortality rate
for all ages increased by 41.5% between 1990 and 2017
[3]- While national data according to the Basic Research
Indonesia data (RISKESDAS) 2018, the prevalence of
CKD age = 15 years (based on doctor’s diagnosis) has
increased from 2.0 to 3.8 per mile, meanwhile Sulawesi
Selatan ranks in the 19" largest province with the
highest prevalence nationally, although the percentage
is still below the national average, there was an increase
from year to year [4].

infection, uremic environment, presence of extensive
arteriosclerosis, and increased levels of proinflammatory
cytokines. The results of animal studies in which kidney
function was eliminated suggest that the half-lives of
serum proinflammatory cytokines, including tumor
necrosis factor (TNF-o)) and interleukine-1 (IL-1), will
be higher. Furthermore, decreased renal function
may also affect other inflammatory markers, such as
serum C-reactive protein (CRP) and IL-6, which their
concentrations were inversely correlating with creatinine
clearance [5]. Persistent inflammatory conditions in
chronic disease patients using six types of inflammatory
markers (leukocytes, CRP, IL-6, IL-8, fibrinogen, and
TNF o) showed that there were significant results where
inflammatory conditions declined clinically outcome,
on exacerbation and mortality rate [6]. Another study
related to inflammatory conditions (assessed using
CRP and serum albumin ratio) associated with LOS
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in hospital showed a significantly positive correlation
(r=0.593 and p < 0.001) [7]. Inflammatory conditions
and oxidative stress are also often associated as one
of the causes of protein-energy wasting (PEW) in
CKD patients, the other hand from food restrictions
(sodium, potassium, phosphor, and fluids), anorexia,
and nutrient loss due to hemodialysis (HD) or peritoneal
dialysis (PD) [8]. “Protein-energy wasting is a deficit
of energy and/or protein, as well as a deficiency of
multivitamins and minerals”. In general, malnutrition
often occurs in hospitalized patients, possibly related
to the heterogeneity of erythrocytes due to nutritional
deficiencies (e.g., iron depletion, vitamin B12, or folic
acid)whichisimportantinthe erythropoiesis[9],[10], [11].

Apart from using markers such as CRP, IL-1,
IL-6, IL-8, and TNF o, the inflammatory environment and
oxidative stress can also be measured with simple and
routine laboratory parameters in daily clinical practice such
as red cell distribution (RDW) [7], [8], [9]. Red cell distribution
width is still rarely exploited for diagnostic and prognostic
purposes during treatment [12]. Red cell distribution
width (RDW) is a quantitative marker that measures the
heterogeneity of the size of the circulating erythrocytes.
The RDW is reported automatically in a complete blood
count and obtained by split the erythrocyte standard
deviation (SD-RBC) and mean corpuscular volume
(MCV) [13]. There are currently many data reporting that
increased RDW is associated as a marker of malnutrition
and inflammation [14], [15], [16], [17] in various acute and
chronic diseases including CKD patients [13], [15], [16], [18].

The mechanism increases of RDW in CKD
patients are related to clinical outcomes in term
nutritional status, LOS, and mortality that are not known
with certainty, but are associated with proinflammatory
conditions and oxidative stress. Due to limiting data
regarding this in CKD patients in Makassar, we
conducted a study to examine the relationship between
RDW levels and nutritional status, LOS, and clinical
outcome in CKD patients.

Materials and Methods

The study is a retrospective analysis of
1736 patients who were admitted between January 2017
and August 2020 and were hospitalized at Wahidin General
Hospital aged 18-60 years, of which 239 CKD patients have
been treated together with the clinical nutrition physician,
from those patients, only 59 patients have completed data
and met the criteria. The exclusion criteria: If within 2 weeks
before admission received a blood transfusion, there was
active bleeding or severe infection (sepsis) on admission,
there was a blood disorder or had just undergone a major
surgical procedure, readmissions during the study period,
pregnancy and delivered, documents, or data were
not found/complete. General characteristics data were

collected through medical records and biochemical data
were collected through SIRS.

The etiology of CKD in our study was as follows:
HT (n = 48), DM (n = 15), malignancy (n = 12), chronic
pyelonephritis (n = 16), urinary tract stones (n = 6), and
other (n = 15). We grouped the 59 patients into two
groups according to the RDW <£14.5% and RDW >14.5%
categories. Nutritional status was based on SGA, LOS
<10 days, and >10 days and clinical outcome was based
on conditions at the time of hospital discharge.

This ethical approval recommendation has
been performed from the Health Research Ethics
Commission, Faculty of Medicine, Hasanuddin
University (Number: 427/UN4.6.4.5.31/PP36/2020) and
a research permits from the Education and Research
Division of Dr. Wabhidin Sudirohusodo Hospital,
Makassar (Number LB.02.01/2.2/13910/2020).

Results

The flow of study is shown in Figure 1. The
potential participants were 1736 patients, 239 patients
eligible with inclusion criteria, there were excluded
because they did not have Ferin, TIBC, and ferritin test;
active bleeding and sepsis on admission; readmission;
and medical record that were not found. The general
characteristics, etiology, and therapy of CKD patients
according to their RDW group are summarized in
Table 1. The mean age was 48.64 * 9.13 years
and about 35 (59.3%) patients were female. Of the
59 patients, the analysis was divided into two groups
based on RDW < 14.5% and RDW > 14.5%. There
were no significant differences in age, sex, smoking
habits, MAP, MUAC, CKD etiology, comorbidities, and
hemodialysis between the two study groups (Table 1).

The biochemical characteristics of the two
groups are shown in Table 2. There were a significant
differences in the levels of hemoglobin (p = 0.001), RBG
(p = 0.030), and serum sodium level (p = 0.010) of both
study groups, but there was no significant difference

Population
(Hospitalized CKD patients, the period Jan 2017 - Aug 2020, age = 18 years,
n =1736)
Inclusion criteria Total sampling
Eligible subject
(Consulted to the Clinical Nutrition Department and aged 18-60,
n =239)
Exclusion criteria:
« Active bleeding 5, sepsis 13,
* Readmission 7,
| Analysis (n = 59) | « Medical records not found 57,
l * Incomplete data, 98
Normal RDW Group (n = 26) | | High RDW Group (n = 33)

Figure 1: Data collection flow
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Table 1: General characteristics, etiology, and therapy of CKD patients with normal and high RDW groups
Characteristics n RDW p value
Normal group (26) High group (33)
n/mean %ISD n/mean %ISD
Age (years) (mean + SD) 48.64 +9.13 50.42 8.62 47.24 9.40 0.166**
Sex 1.000***
Male (n, %) 24 (40.7) 1 42.3 13 394
Female (n, %) 35 (59.3) 15 57.7 20 60.6
Cigarette 0.890***
Yes (n, %) 20 (33.9) 8 30.8 12 394
No (n, %) 39 (66.1) 18 69.2 21 63.6
MAP (mmHg) (mean + SD) 99.56 + 18.76 94.88 22.74 103.24 14.22 0.089*
eGFR ((mL/min/1.73 m®) (mean + SD) 7.36 £5.48 6.93 4.79 7.70 6.01 0.766**
MUAC (cm) (mean + SD) 22.26 +4.29 22.17 3.02 22.33 5.12 0.882*
Etiology
Hypertension (n, %) 48 (81.4) 20 76.9 28 84.8 0.511***
Diabetes (n, %) 15 (25.4) 6 231 9 27.3 0.947***
Malignancy (n, %) 12 (20.3) 6 23.1 6 18.2 0.890***
Chronic pyelonephritis (n, %) 16 (27.1) 6 231 10 30.3 0.745**
Urinary tract stones (n, %) 6(10.2) 2 7.7 4 121 0.685***
Others (n, %) 15 (25.4) 5 19.2 10 30.3 0.504***
Comorbidities
Pneumonia (n, %) 8(13.6) 3 1.5 5 15.2 1.000***
Heart failures (n, %) 7(11.9) 4 15.4 3 9.1 0.688***
Cardiovascular diseases (n, %) 4(6.8) 1 3.8 3 9.1 0.623***
Sepsis (n, %) 6(10.2) 2 7.7 4 121 0.685***
Decubitus ulcer (n, %) 4(6.8) 2 7.7 2 6.1 1.000%*
Hemodialysis 1.000***
Yes (n, %) 55(92.2) 24 92.3 31 93.9
No (n, %) 4(6.8) 2 7.7 2 6.1

*Uji T Independent (p<0.05), **Uji Mann Whitney (p<0.05), ***Uji Chi Square

in MCV, leukocytes, TLC, albumin, creatinine, BUN,
potassium, ferin, TIBC, and ferritin (Table 2).

Analyzes of nutritional status, LOS, and clinical
outcomes are summarized in Table 3. In nutritional
status, there were 42 patients with moderate malnutrition,
including 23 patients (88.5%) with normal RDW and
19 patients (57.6%) with high RDW. Meanwhile, there
were 17 patients with severe malnutrition, including
3 patients (11.5%) with normal RDW and 14 patients
(42.4%) with high RDW. There was a significant
relationship (p = 0.021) < 0.05 between nutritional status
and RDW. Whereas in the LOS and clinical outcome,
there was no significant difference between both groups
with p-values 0.890 and 0.968, respectively (Table 3).

Kaplan—Meier survival curve is one of statistical
analysis to compare LOS between the normal and high

RDW groups. This analysis was limited to patients with
good clinical outcomes. This curve shows that the high
RDW group was treated longer than the normal RDW
group and the survival percentage was higher in the normal
RDW group than the high RDW group but statistically not
significant (Log-rank test, p = 0.7138) (Figure 2).

Discussion

Nutritional status and RDW

Throughout our knowledge, this study was the
first study to directly link RDW with SGA to demonstrate
malnutrition/PEW conditions in PGK patients. In the

Table 2: The biochemical data of CKD patients based on normal and high RDW groups

Characteristics n total RDW p value
Normal group (26) High group (33)
n/mean %ISD n/mean %ISD
Hemoglobin (g/dL) (mean + SD) 8.12+2.20 9.15 2.01 7.31 2.01 0.001*
MCYV (FL) (mean + SD) 80.39 + 15.27 80.91 15.78 79.98 15.08 0.636**
Leukocytes 0.078***
Leukopenia (n, %) 2(34) 0 0.0 2 6.1
Normopenia (n, %) 13 (22.0) 3 11.5 10 30.3
Leukocytosis (n, %) 44 (74.6) 23 88.5 21 63.6
TLC (per uL) (mean + SD) 1201.97 £ 707.83 1382.33 816.40 1059.87 583.21 0.189**
GDS 0.030***
Hypoglycemia (n, %) 5(8.5) 5 19.2 0 0.0
Normoglycemia (n, %) 48.(81.4) 19 731 29 87.9
Hyperglycemia (n, %) 6(10.2) 2 7.7 4 121
Albumin (g/dL) (mean + SD) 2.89+0.56 2.99 0.52 2.81 0.59 0.400**
BUN (mg/dL) (mean + SD) 87.06 +41.63 89.55 40.59 85.11 42.96 0.688*
Creatinine (mg/dL) (mean + SD) 10.03 +5.98 10.07 5.98 10.00 6.08 0.951*
Natrium 0.010***
Hyponatremia (n, %) 36 (61.0) 21 80.8 15 455
Normal (n, %) 19 (32.2) 3 11.5 16 48.5
Hypernatremia (n, %) 4(6.8) 2 7.7 2 6.1
Kalium 0.696***
Hypokalemia (n, %) 5(8.5) 2 7.7 3 9.1
Normal (n, %) 35 (59.3) 17 65.4 18 54.5
Hyperkalemia (n, %) 19 (32.2) 7 26.9 12 36.4
Fe (ug/dL) (mean + SD) 50.00 + 37.14 56.58 41.09 44.82 33.44 0.299**
TIBC (ug/dL) (mean + SD) 184.00 + 286.67 226.27 427.90 150.70 57.50 0.593**
Ferritin (ng/dL) (mean * SD) 880.50 + 402.33 876.31 385.94 883.80 420.71 0.947*

*Uji T Independent (p<0.05), **Uji Mann Whitney (p<0.05), ***Uji Chi Square
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previous studies, it is shown nutritional status using
laboratory parameters such as serum albumin or

100

90+

80+

=== Normal RDW

70t = High RDW

60 |

Survival probability (%)

50

40

20 40 60

Length of stay

Figure 2: Kaplan—Meier survival probability curve and length of stay
based on normal and high RDW groups

cholesterol level [19], [20]. In general, SGA can be
assessed several aspects, namely, weight changes,
a decrease in food intake, gastrointestinal symptoms,
functional status, metabolic stress, and physical
examination. In our center used SGA modification by
adding serum albumin and TLC parameters.

Table 3: The nutritional status, LOS, and clinical outcomes in
CKD patients based on normal and high RDW groups

Variables n total RDW p value
Normal group High group
n % n %
Nutritional status 0.021
B 42 (71.2) 23 88.5 19 57.6
C 17 (28.8) 3 1.5 14 42.4
LOS 0.890
<10 days 12 (20.3) 6 231 6 18.2
>10 days 47 (79.7) 20 76.9 27 81.8
Clinical outcomes 0.968
Good 24 (40.7) 16 61.5 19 57.6
Bad 35 (59.3) 10 38.5 14 42.4

Malnutrition is a deficit of energy and/or protein,
as well as multivitamin and mineral deficiencies and it
is often appearing in hospitalized patients. The energy
deficits are common in malnourished patients, which
can be associated with anisocytosis conditions [21].
It interferes with the ability of erythrocytes to enter
the microcircuits, causing decreased oxygenation of
the target organs due to reduced oxygen saturation
in the blood (hypoxia). The oxygen is important for
mitochondria to produces adenosine triphosphate by
oxidative phosphorylation. When there are fewer oxygen
to receive electrons from oxidative phosphorylation,
reactive oxygen species can accumulate and it is can
led to mass productions of radical superoxide, peroxide,
and hydroxyl that can damage mitochondria. Therefore,
increased RDW can result in limited oxygen supply and
inefficient energy productions [11], [22].

Low protein consumption can lead to decrease
in erythropoietin, which in later stages will interfere
with the process of proliferation and maturation of

erythrocytes. At the molecular level, protein deficiency
is associated with bone marrow hypoplasia which
is histologically evidenced by extracellular matrix
changes. To a severe degree, there was also a
depletion of megakaryocytic components and inhibition
of maturation [23].

Deficiency both of Vitamin B12 and folic
acid, disrupting the normal maturation of all modular
lineages, especially in the production of erythrocytes,
and iron deficiency is a common condition associated
with erythropoiesis [11]. Decreased levels of selenium
and Vitamin E were associated with increased fragility of
erythrocytes thus shortening the age of erythrocytes [23].
It is associated with anisocytosis which consequently
contributes to the increase in RDW. Besides, hypoxia
itself (due to anemia) accompanied by uremic in PGK
patients undergoing HD further increases the death of
circulating erythrocytes (eryptosis), the more severe
the condition of anemia and the higher heterogeneity of
erythrocytes [24].

The previous research showed a significantly
higher increase in RDW in the group with malnutrition
and higher within the inflammatory-malnutrition group,
where malnutrition was shown with albumin values <
3.5 mg/dL and inflammation shown with CRP values
>5 mg/L [25]. Férhécz et al. reported that increased
RDW was correlated significantly with both inflammatory
and erythropoiesis markers, also, nutritional markers
such as serum albumin and cholesterol level [19].

Length of stay and RDW

There have been no previous studies regarding
LOS associated with RDW in CKD patients but it was
reported in other diseases such as reported by Lee
et al., a retrospective study involving 744 pneumonia
patients with secondary outcomes to assess LOS where
RDW level was grouped into four quartiles: Quartile
1 (RDW < 13.3%, n = 196) which were 10 (6-15) d;
Quartile 2 (RDW 13.3%-< 14.1%, n = 172) which were
11 (8-17.5) d; Quartile 3 (RDW = 14.1%-< 15.2%,
n =190) which were 11.5 (8-21) d; and Quartile 4 (RDW
= 15.2%, n = 186) which were 12 (8-20) d, where there
is a significant difference in LOS with p = 0.004 [26]. In
critically ill patients admitted to the ICU, it also showed
a significant association between increased RDW and
LOS both in hospital and ICU [27], [28], [29].

Many factors affect the LOS in the hospital
for CKD patients, including the severity of anemia [9],
infection [30], whether or not they are undergoing
dialysis [12], the treating experts [31], and complications
during the treatment [32]. The LOS is also related to the
use of antibiotics, electrolyte disturbances, and hospital
service conditions/procedures [7].

In our study, the biochemical analysis was
significant differences in hemoglobin, RBG, and serum
sodium levels between the normal RDW and high RDW
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groups. However, the normal RDW subgroup analysis
showed that those with LOS < 10 d had lower sodium
levels and more severe anemia when compared with
LOS > 10 d. However, in the high RDW subgroup
analysis, there were no significant differences in the
levels of GDS, serum sodium, and hemoglobin levels
(Table 4). This might be the reason, there were no
significantly differences between LOS and RDW in this
study.

Table 4: Relationship of RBG, serum sodium, and hemoglobin

levels to nutritional status, LOS, and clinical outcomes in CKD
patients based on normal and high RDW groups

Variables Normal RDW Group High RDW Group

RBG Na Hemoglobin RBG Na Hemoglobin
Nutritional status
B
Mean 12535 126.74 9.19 117.53 13558 7.34
sD 93.93 1229 2.04 32.34 7.06 2.03
Cc
Mean 94.33 130.00 8.87 143.57 13493 7.27
SD 38.00 11.53 215 71.71 6.86 2.06
p values 0.748** 0.668* 0.936** 0.585**  0.441**  0.922*
LOS
<10 days
Mean 121.50 118.00 7.70 137.50 133.67 6.22
SD 33.95 13.16 1.31 82.95 9.56 2.57
>10 days
Mean 12185 129.85 9.59 126.59 13567 7.56
SD 100.99 10.52  2.00 46.47 6.31 1.84
p values 0.223**  0.031*  0.041** 0.657**  0.833** 0.143*
Clinical outcomes
Good
Mean 109.13  129.63 9.75 129.37 13563 7.09
SD 66.40 9.79 2.08 44.39 7.37 1.91
Bad
Mean 142.00 123.10 8.20 12750 134.86 7.61
SD 118.69  14.60 1.52 65.43 6.37 2.18
p values 0.510**  0.184*  0.040** 0.215**  0.634**  0.478*

*Uji T Independent (p<0.05), **Uji Mann Whitney (p<0.05), ***Uji Chi Square

The results of another study, conducted by Zhang
et al. [33] in an ICU setting compared hospital mortality
in all critical patients as the primary outcome. The study
also found data on LOS of patients (limited to patients
who survive) associated with RDW. The results obtained
showed that patients with RDW > 14.8% experienced
significantly longer LOS (log-rank test, p < 0.001) [33].
Similar results were shown in the study of Silva NC da
et al., where the survival rate of patients with an RDW
value of 2 13.6% was significantly lower for all causes of
death as shown by the log-rank test <0.001 [13].

Clinical outcomes and RDW

Clinical outcomes referred to the patient’s
condition when discharged from the hospital and
were categorized into two: (1) The presence of clinical
improvement and (2) clinical deterioration/patient
death. Based on the biochemical analysis, there were
a significant differences in hemoglobin, RBG, and
serum sodium levels between the normal and high
RDW groups. However, in clinical outcome subgroup
analysis, the normal RDW group showed a significant
difference that the poor clinical outcome had a heavier
degree of anemia was compared to the good clinical
outcomes but no differences in serum sodium levels
and RBG. Whereas in the high RDW subgroup analysis,
there were no significant differences between serum
sodium, RBG, and hemoglobin levels between good

clinical outcomes and worse clinical outcomes. This
why there is no significant difference between clinical
outcome and RDW in this study.

Several factors that cause death in CKD
patients include cancer, infection, cardiovascular
diseases such as IDH, HF, CVS, arrhythmias, and heart
valve disease, and others such as chronic lung disease,
diabetes, dementia, and suicide [34].

A previous retrospective and cohort study
design in critically ill patients admitted to the intensive
care unit showed that RDW and albumin were
significantly associated with hospital mortality. While
RDW remained, adjusted with gender, age, Charlton
albumin index, and CRP significantly associated with
mortality an odds ratio of 1.1 (95% ClI: 1.03-1.16) [27].
Likewise, another study to assess 30 d mortality in
pneumonia patients showed higher mortality in patients
with higher RDW [26]. Aretrospective and observational
study with a population of CKD who underwent HD
with 109,675 participants showed that increased RDW
was a strong predictor of mortality compared to other
markers of anemia such as hemoglobin, ferritin, and
transferrin saturation [15]. The latest study of high
RDW is associated with short-term risk of death in
post-operative patients. Red cell distribution width
was associated with adjusted for all risk causes of
death in hospital in surgical patients (HR 1.17, IC 95%
1.02-1.32) but not in non-surgical patients. Each 1%
step-up in RDW increased 17% all-cause mortality in
surgical patients and an RDW 213.6% increased the
short-term post-operative risk of death [11].

The results of a systematic review and meta-
analysis published in 2017 involving nine’s studies with
117,047 CKD patients showed that every 1% step-up in
RDW would increase the risk of mortality (all causes of
death) by 47% (HR 1.47, 95% CIl 1.35-1.61) regardless
of heterogeneity between studies (12 = 44.5%,
p =0.094). When RDW was in the categorical variables,
the risk mortality was significantly increased (HR 1.84,
95% CIl 1.21-2.81). Even when heterogeneity into
account (12 = 82.3%, p = 0.001) and subgroup tests in
the population, there was shown that every 1% increase
in RDW would increase the risk of mortality by 36% (HR
1.36, 95% CI 1.20-1.53) in undergoing HD [16].

This study has several limitations, first, this
study was a retrospective cohort design so that it could
not provide a causal relationship between RDW and
nutritional status, LOS, and clinical outcomes, besides,
the patients that we studied were small in number and
the same population, so that the results obtained are
difficult to generalize to other populations. Second,
there were no comprehensive data related to RDW,
such as a history of blood transfusion before admission,
a diagnosis of sepsis that no recorded, duration of
dialysis, and treatment given by other divisions in one
team led to bias interpretations. Third, in terms of LOS,
we did not assess other aspects beyond the medical
condition, such as the health insurance and hospital
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regulations. Fourth, clinical outcomes, we did not
have information on the discharged patients who were
improving. In patients with poor clinical outcomes/death,
due to short observation and we did not verify the cause
of death, this would allow for bias in interpretations.

Conclusion

There was a significant relationship between
nutritional assessment and RDW, but not significant
relationships between LOS and clinical outcomes
with RDW in CKD patients. However, the RDW is an
inexpensive marker that can apply at all levels of health
care, so we suggest a prospective study comparing
other definitive markers of inflammation with RDW
in CKD patients, with a larger sample size for more
accurate results.
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