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ABSTRACT

Introduction and Aim: The Red cell Distribution Width (RDW) is elucidated as a marker in measuring the variation
of volume in erythrocytes. Many studies have revealed that RDW elevation is associated with the increased mortality
risk in general population. We aimed to study the correlation of RDW with the parameters of severity of kidney
disease in patients undergoing hemodialysis.

Materials and Methods: This is a retrospective observational study. By using G power statistical software with the
power of 0.85, the sample size was calculated as 90. Inclusion criteria: This study was conducted from the medical
records of patients of both sexes having kidney disease undergoing hemodialysis in Melmaruvathur Adhiparasakthi
Institute of Medical Sciences and Research, Melmaruvathur. The records were grouped into 3 groups based on the
values of Red cell distribution width. Group | with RDW values 10-13%, Group Il with RDW values 13.1-15%, Group
Il with RDW values more than 15%. Exclusion criteria: The records of patients undergoing haemodialysis having
coronary artery diseases and iron deficiency anaemia were excluded. The clinical data that were collected are red cell
distribution width, hemoglobin, serum creatinine and blood urea (pre & post dialysis).

Results: Our study proves that there was no correlation between RDW values and the parameters of severity of kidney
disease.

Conclusion: This study suggests that RDW levels have no correlation with the urea, creatinine and hemoglobin of
patients with kidney disease under chronic hemodialysis, but it is clinically significant.
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INTRODUCTION There are also evidences to evaluate that RDW is
independently related to endothelial dysfunction in
chronic kidney disease (CKD) patients (8), uremic
patients (9) and kidney transplant recipients (10). In
addition to these, recent studies valued it as a
predictive factor for mortality in older adults in the
population (11). However, the mechanisms remain
unknown how elevated red cell distribution width had
been associated with these diseases. Besides, there is
little available data to suggest that the elevated RDW
levels are associated with the severity of kidney
disease in CKD patients. There are new data available
to indicate that the mortality risk is high in end stage
renal disease patients on hemodialysis (12, 13, 14).
Therefore, we aimed to study the correlation between
RDW values and the parameters of severity of kidney
disease in patients undergoing hemodialysis and its
association with other clinical parameters like
hemoglobin values too.

marker in iron-deficiency anemia. RDW

routinely performed as part of complete blood
count (CBC) analysis. Red cell distribution width is the
coefficient of variation of red cell volume (1). It is
indicated as one of the red blood cell indices in recent
days (2). The normal range of RDW is 11.5-14.5 (2).
Elevated red cell distribution width reveals the
variability in red blood cell volume (3, 4). Moreover,
red cell distribution width often used along with Mean
corpuscular volume (MCV) which accurately reflects
the red blood cell status of the individual. In the
growing trend of diagnostic procedures, red cell
distribution width have carved a niche by emerging as
one of the independent prognostic factors in
differential diagnosis of various types of anemia, acute
and chronic cardiovascular diseases (5) including heart
failure, myocardial infarction. The association of RDW
levels are not only with cardiovascular diseases but MATERIALS AND METHODS
also indicated to rise in community-acquired
pneumonia (6). It also serves as a potential biomarker
of cerebral infarction in patients on hemodialysis (7).

Red cell distribution width (RDW) is used as a

Type of study: Retrospective observational study.
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Sample size: By using G power statistical software
with the power of 0.85, the sample size was calculated
as 90.

Inclusion criteria: After obtaining Institutional Ethical
Committee Clearance, We, retrospectively analyzed
the medical records of 90 patients who were on
hemodialysis for kidney disease in the multi-specialty
hospital, Melmaruvathur Adhiparaskthi Institute of
Medical Sciences and Research for about two years
from 1% January 2017 to 31% December 2018. The
patients involved in this study received hemodialysis
for four-five hours three times a week. The numbers of
medical records of male and female patients included
in this study were 66 and 24 respectively. They belong
to the age group between (21 — 77 yrs). We included
the following data of the above-mentioned patients
from the medical records of the hospital concerned.
The recorded data include Age, Gender, Date and year
of undergoing hemodialysis and laboratory parameters

Table 1: Frequency distribution of RDW — CV Groups

undergoing hemodialysis

such as hemoglobin level, red cell distribution width,
blood urea nitrogen and serum creatinine.

Exclusion criteria: We excluded the records of
patients who were diagnosed with coronary artery
diseases and iron deficiency anemia.

Data Collection

The records of the patients were grouped according to
the RDW values obtained. Group | include the patients
with RDW levels of 10-13%, Group Il include the
patients with RDW levels of 13.1-15%, Group Il
include the patients with RDW levels above 15%. The
frequency distribution of the above mentioned RDW
groups are tabulated in the Table 1. Then correlation of
RDW values with parameters of severity of kidney
disease like blood urea (pre & post hemodialysis),
serum creatinine (pre & post hemodialysis) and
hemoglobin was done by appropriate statistical
method.

RDW- CV Groups | Frequency | RDW- CV Groups
10-13 23 25.6
13.1-15 46 51.1
ABOVE 15 21 23.3
Total 90 100.0

Statistical analysis

Mean and standard deviation for blood urea pre
hemodialysis & post hemodialysis were measured
respectively. Mean and standard deviation for serum
creatinine pre hemodialysis & post hemodialysis were
measured respectively. Mean and standard deviation
for Red cell Distribution Width — Coefficient Variation
(RDW — CV) Group I, Il & 111 pre hemodialysis & post
hemodialysis were also measured respectively. Then
correlation of RDW values with parameters of severity
of Kkidney disease like blood urea (pre & post
hemodialysis), serum creatinine (pre & post
hemodialysis) and hemoglobin was done by Pearson
correlation method.

RESULTS

The records of 90 kidney disease patients on
hemodialysis of age between 21- 77 years with mean
and standard deviation of 49.72 and 13.03 and of both

sexes, 66 males comprising 73.3% and 24 females
comprising 26.7% were analyzed. Mean and standard
deviation for blood urea pre hemodialysis were 85.34
and 27.17 and post hemodialysis were 23.19 and 6.99
respectively. Mean and standard deviation for serum
creatinine pre hemodialysis were 8.26 and 3.12 & post
hemodialysis were 2.76 and 2.19 respectively. Mean
and standard deviation for RDW — CV Group | pre
hemodialysis were 84.48 and 23.38 and post
hemodialysis were 24.09 and 5.53, Mean and standard
deviation for RDW-CV Group Il pre hemodialysis
were 90.22 and 31.68 & post hemodialysis were 23.61
and 7.46, Mean and standard deviation for RDW-CV
Group Il pre hemodialysis were 75.62 and 16.46 and
post hemodialysis were 21.29 and 7.34 respectively.
Then by Pearson correlation method, we correlated
RDW values with blood urea (pre and post
hemodialysis), serum creatinine (pre and post
hemodialysis) and hemoglobin which shows no
correlation (Table 2).

Table 2: No Correlation between RDW — CV, Urea, Creatinine and Hemoglobin

UREA PRE | UREA POST | CREATININE PRE | CREATININE POST

Pearson Correlation -.162 -.148 -.102 -.005

RDW-CV P value 127 .165 .337 .965
N 90 90 90 90

Pearson Correlation .024 -.126 .028 -.024

HGB P value .824 237 792 .823
N 90 90 90 90
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DISCUSSION

Our study proves that there is no correlation between
the RDW values and the parameters of severity in
kidney disease and hemoglobin in patients undergoing
hemodialysis. But there are number of studies in the
literature described RDW changes in patients with
impaired renal functions. Tekce et al., evaluated red
cell distribution width in chronic hemodialysis patients
(12). They confirmed that RDW levels are increased
above the normal reference ranges in end stage renal
disease patients especially in the subgroups of
inflammation and malnutrition. Docci et al., was the
first to confirm that there is an association between
elevated RDW level in chronic kidney disease patients
and healthy individuals (9). Vashista et al.,
incrementally correlated that increased RDW values is
associated with the mortality of hemodialysis patients
(15). Not only chronic kidney disease patients in
hemodialysis have RDW levels in the peak as
mentioned in the studies above but also acute kidney
injury patients in continuous renal replacement therapy
also proved to have raised RDW levels as an
independent predictor of mortality (16). The study of
Solak et al., was indicating the association between
increased RDW and endothelial dysfunction (8).

RDW is now associated as the all-cause mortality in
patients in chronic dialysis unit (14). Similarly, the
authors of other studies have highlighted the fact that
RDW is correlated with cardiovascular mortality too

(5).
Limitations

The lesser number of subject’s records in a single
centre and the shorter duration of two years of
observational nature of this study could be the
limitations for this study.

CONCLUSION

Our study shows that there is no proven association
between RDW values and blood urea, serum creatinine
(parameters of severity of kidney disease) and
hemoglobin in patients undergoing hemodialysis. But
this is clinically significant. However, longitudinal
studies are needed to observe the correlation between
RDW values and the parameters of severity of kidney
disease in patients undergoing hemodialysis.

ACKNOWLEDGEMENTS

We would like to acknowledge our Institutional heads
for their great help in bringing this study.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interests
regarding the publication of this paper.

www.biomedicineonline.org

70

REFERENCES

1. Simel, D. L., DeLong, E. R., Feussner, J. R., Weinberg, J. B.,
and Crawford, J. Erythrocyte anisocytosis: visual inspection of
blood films vs automated analysis of red blood cell
distribution width. Archives of internal medicine. 1988; 148
(4): 822- 824.

2. Kumar, V., Abbas, A. K., Fausto, N., Aster, J. C. Robbins and
Cotran. Pathologic basis of disease, vol.1, South Asia Edition.
Pp 623- 624.

3. Karnad, A, Poskitt, T. R. The automated complete blood cell
count: Use of the red blood cell volume distribution width and
mean platelet volume in evaluating anemia and
thrombocytopenia. Archives of internal medicine. 1985;
145(7): 1270- 1272.

4. Evans, T. C., Jehle, D. The red blood cell distribution width.
The Journal of emergency medicine. 1991; 9: 71- 74.

5. Fukasawa, H., Ishibuchi, K., Kaneko, M., Niwa, H., Yasuda,
H., Kumagai, H., et al. Red blood cell distribution width is
associated with all-cause and cardiovascular mortality in
hemodialysis patients. Therapeutic Apheresis and Dialysis.
2017; 21(6): 565- 571.

6. Lee, J. H., Chung, H. J., Kim, K., Jo, Y. H., Rhee, J. E., Kim,
Y. J., et al. Red cell distribution width as a prognostic marker
in patients with community-acquired pneumonia. The
American journal of emergency medicine. 2013; 31(1): 72-
79.

7. Mo, L, Chen, Y., Li, Z., Xu, L., Dong, W., Zhang, L., et al.
Red blood cell distribution width as a marker of cerebral
infarction in hemodialysis patients. Renal failure. 2017; 39(1):
712- 718.

8. Solak, Y., Gaipov, A., Turk, S., Kayrak, M., Yilmaz, M. |.,
Caglar, K., et al. Red cell distribution width is independently
related to endothelial dysfunction in patients with chronic
kidney disease. The American journal of the medical sciences.
2014; 347(2): 118- 124.

9. Docci, D., Delvecchio, C., Gollini, C., Turci, F., Baldrati, L.,
Gilli, P. Red blood cell volume distribution width (RDW) in
uraemic patients on chronic haemodialysis. The International
journal of artificial organs. 1989; 12(3): 170- 174.

10. Michel, B. E. The association of red blood cell parameters
with mortality in a population of hemodialysis patients.
Dialysis & Transplantation. 2011; 40(2): 72- 77.

11. Patel, K. V., Semba, R. D., Ferrucci, L., Newman, A. B,
Fried, L. P., Wallace, R. B., et al. Red cell distribution width
and mortality in older adults: a meta-analysis. Journals of
Gerontology Series A: Biomedical Sciences and Medical
Sciences. 2009; 65(3): 258- 265.

12. Tekce, H., Kin Tekce, B., Aktas, G., Tanrisev, M., Sit, M. The
evaluation of red cell distribution width in chronic
hemodialysis patients. International journal of nephrology.
2014.

13. Chen, X., Shen, B., Zou, J., Liu, Z., Lv, W., Cao, X., etal. The
prognostic value of red blood cell distribution width in
patients on maintenance hemodialysis. Blood purification.
2016; 42(4): 314- 321.

14. Si¢aja, M., Pehar, M., Perek, L., StarCevi¢, B., Vuleti¢, V.,
Romié, Z., et al. Red blood cell distribution width as a
prognostic marker of mortality in patients on chronic dialysis:
a single center, prospective longitudinal study. Croatian
medical journal. 2013; 54(1): 25- 32.

15. Vashistha, T., Streja, E., Molnar, M. Z., Rhee, C. M., Moradi,
H., Soohoo, M., et al. Red cell distribution width and
mortality in hemodialysis patients. American Journal of
Kidney Diseases. 2016; 68(1): 110- 121.

16. Oh, H. J., Park, J. T., Kim, J. K., Yoo, D. E., Kim, S. J., Han,
S. H., et al. Red blood cell distribution width is an
independent predictor of mortality in acute Kidney injury

Biomedicine- Vol. 40 No. 1: 2020



Shanmugam et al: Correlation of red cell ...... undergoing hemodialysis

patients treated with continuous renal replacement therapy.
Nephrology Dialysis Transplantation. 2011 Jun 28; 27(2):
589- 594.

www.biomedicineonline.org 71 Biomedicine- Vol. 40 No. 1: 2020



