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Red Cell Distribution Width and Its Relationship with  
Microalbuminuria Among Patients with Essential Hypertension

Introduction
Hypertension has become one of the most important 
public health problem because of the risk of developing 
chronic kidney disease (CKD) and cardiovascular diseases 
(CVD).[1] Microalbuminuria is abnormal urinary excretion 
of albumin between 30 and 300 mg/dl and it is found 
in 8 to 15 % of hypertensive patients.[2] Patients with 
microalbuminuria are at risk of developing cardiovascular 
complications.[3] Determining microalbuminuria in 
hypertensive patients will help identify patients who are at 
risk of developing CVD. Red cell distribution width (RDW) 
is reported as part of complete blood count in hematology 
laboratory and it is routinely done in all patients.[4] It is 
a measure of variability in size of erythrocytes and it is 
useful in evaluation of anemias. Increased RDW is also a 
predictor of mortality both in general populations and in 
some selected group of patients like myocardial infarction.
[5] High RDW in hypertensive patients is associated with the 

risk of developing cardiovascular complications.[6] In our 
study we would like to find out the relationship of RDW 
with microalbuminuria in hypertensive patients. Only few 
studies have been done in this area with positive correlation 
between the two parameters.[4,7] When RDW is elevated 
we can evaluate the patient for microalbuminuria which 
is an indicator of renal damage and it will also indicate the 
increased risk for cardiovascular complications. 

Material and Methods 
The study was conducted in a tertiary care hospital in 
Chennai in the months of April and May 2016 after getting 
approval from our Institutional Ethical Committee. It is a 
prospective and cross sectional study conducted on Patients 
attending medical outpatient clinic for blood pressure 
check-up and treatment. A total number of 98 patients were 
included in the study. Patients with essential hypertension 
aged 18 and above with blood pressure values ≥ 140 mm 
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ABSTRACT
Background: Elevated Red Cell Distribution Width (RDW) is an indicator of renal damage in hypertensive patients. Microalbuminuria 
(MAU) is an indicator of risk for cardiovascular complications and progressive renal damage in patients with diabetes and also hypertension. 

Objectives: 1. Determine RDW and microalbuminuria in hypertensive patients. 2. Determine RDW levels in hypertensive patients with 
microalbuminuria and without microalbuminuria and to evaluate the relationship between these two parameters.

Methodology: Our prospective study was conducted on 98 patients attending outpatient clinic for blood pressure check up and treatment. 
For measurement of RDW -2 ml blood was collected by clean venepuncture and collected in EDTA tube and determined RDW by automatic 
cell counter (sysmex KX-21) and for microalbuminuria - Early morning urine samples were collected and microalbumin determined by 
immunoturbidimetry. Statistical analysis were done using SPSS version – 16.0. 

Results: A total of 98 patients were included in the present study with age ranging from 30 – 86 year. All the patients were known 
hypertensive under treatment and 54 of them also had associated diabetes mellitus. The male to female ratio of the sample was 29:69. Out 
of the total 98 patients, 58 (59.2%) presented with microalbuminuria and 23 (23.5%) patients had RDW value above normal. Out of the 58 
patients with microalbuminuria, 17 (29.3%) patients had RDW value above normal but only 6 (15%) patients out of 40 patients without 
microalbuminuria had RDW value above normal. 

Conclusion: Though we could not find out a direct relationship between RDW and MAU, some of the individual patients with MAU had 
high RDW compared to patients without MAU. As RDW is routinely done as part of complete blood counts in all patients, if its value is 
high in hypertensive patients, we can workup the patient for microalbuminuria. Early detection and treatment can avoid complications in 
these patients.
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systolic and ≥ 90 mm diastolic (≥ 150/90 mm for patients 
above 60 years, as per JNC 8) were included in the study. 
Patients below 18 years of age, hypertension in pregnancy, 
patients with known secondary hypertension, those with 
severe anaemia and patients not willing to take part in the 
study were excluded from the study. Patient details like 
age, sex, treatment history, comorbidities like diabetes 
mellitus, obesity, history of myocardial infarction, stroke, 
renal diseases and other complications were taken. 

Venous blood sample and early morning urine sample were 
collected from all patients after getting informed consent. 
2 ml venous blood was collected by clean venepuncture 
and collected in EDTA tube. RDW was measured by 
automatic cell counter (sysmex KX-21). Early morning 
urine sample were collected and microalbumin determined 
by immunoturbidimetry. 

All statistical analysis were done using SPSS software 
version – 16.0. Spearman’s correlation was done between 
RDW and urine microalbumin. Institutional ethical 
committee clearance was obtained. Informed consent was 
obtained from all participants. 

Results 
A total of 98 patients were included in the present study 
with age ranging from 30 – 86 year. All the patients 
were known hypertensive under treatment and 54 of 
them also had associated diabetes mellitus. The male to 
female ratio of the sample was 29:69. In our study, urine 
microalbumin and red cell distribution width (RDW) 
were analysed. 

Out of the total 98 patients, 58 (59.2%) presented 
with microalbuminuria and 23 (23.5%) patients had 
RDW value above normal. Out of the 58 patients with 
microalbuminuria, 17 (29.3%) patients had RDW value 
above normal but only 6 (15%) patients out of 40 patients 
without microalbuminuria had RDW value above normal. 
(Table 1).

Figure 1 show spearman’s correlation of urine 
microalbumin with RDW. Table 2 show r and p values for 
these parameters. In our study we could not find out any 
direct correlation between RDW and urine microalbumin. 
The r and p values were not significant. 

Table 1: RDW values in patients with and without urine microalbumin.

Urine Microalbumin
RDW in fl (standard deviation)

Number of patients Total
≤ 46 ˃ 46

Positive [≥ 30 mg/dl] 41 17 [29.3 %] 58 [59.2%]
Negative [˂ 30 mg/dl] 34 6 [15 %] 40 [40.8%]

Total 75 23 [23.5%] 98

Table 2: Show r and p values.
Variable Urinary microalbumin

RDW
r value 0.164
p value 0.113

Fig. 1: Spearman’s correlation between RDW and urinary microalbumin.
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Discussion 
Microalbuminuria (MAU) occurs in 8 to 15 % of 
hypertensive patients.[2] In our study, out of 98 patients 
58 (59.2%) had MAU. The probable reason for the higher 
percentage in our study could be, most of our patients were 
older with long history of hypertension and 54 patients also 
had associated diabetes mellitus. MAU in hypertension 
occurs due to hemodynamic changes leading to increased 
intraglomerular pressure and generalized angiopathy due 
to endothelial dysfunction. Additional factors include lipid 
abnormalities, prothrombotic state, oxidative stress and 
systemic inflammation. Microalbuminuria is an indicator 
of risk for cardiovascular complications and progressive 
renal damage in patients with diabetes as well as 
hypertension. The cardiovascular complication is probably 
explained by the common pathogenetic mechanism 
involved in the causation of MAU and atherosclerosis 
like endothelial dysfunction.[8] Hypertensive patients with 
microalbuminuria are having more than 4 times the risk 
of developing ischemic heart disease than hypertensive 
patients without microalbuminuria.[9] Drug therapy and 
control of hypertension have beneficial effect of reducing 
urinary albumin level.[8-10] 

RDW is measured in laboratories as part of complete blood 
count and it indicates variability in the size of red blood 
cells which is called anisocytosis. It is commonly used 
in the diagnosis of anemias caused by deficiency of iron, 
vitamin B12 and folic acid. RDW values are also strongly 
associated with systolic and diastolic blood pressure 
values. [5,11] Elevated RDW is an indicator of renal damage 
in untreated hypertensive patients.[6] Wen Y in his study 
concluded that RDW is strongly associated with carotid 
artery atherosclerosis.[7] In a study by Tonelli M et al[12], 
they emphasized the relationship between high RDW 
values with risk of death by cardiovascular events probably 
due to its association with systemic inflammation.[13] RDW 
has also been associated with high sensitivity C-reactive 
protein (hs-CRP) and erythrocyte sedimentation rate 
(ESR) in many studies which shows its association with 
inflammation.[1,13] In our study, RDW values were higher 
in 23.5% of patients. We did not attempt to correlate RDW 
with blood pressure values as all of our patients were 
already under treatment. 

Only few studies were done to find out the relation 
between RDW and urine microalbumin in patients with 
essential hypertension. In the study by Afonso L et al[13], 
they concluded that there is graded positive relationship 
between RDW and urine microalbumin independent of 
other factors like high sensitivity C-reactive protein (hs-
CRP), comorbidities like hypertension, diabetes and 
obesity. Both RDW and urine microalbumin are markers 

of chronic inflammation which explains the positive 
association. As RDW values were higher even in patients 
with normal hsCRP levels, they suggested mechanisms 
other than chronic inflammation like oxidative stresss, 
endothelial dysfunction and neurohumoral overactivity as 
the cause. Similar findings were reported in the study by 
Pusuroglu H et al.[11] They concluded that increased RDW 
values are associated with end organ damage (MAU) and 
inflammation in hypertensive patients. 

Jithesh TK et al [14], in their study revealed that though RDW 
and urine microalbumin increases with various stages 
of hypertension, they could not establish any correlation 
between the two pamameters. They have observed that 
though both RDW and urine microalbumin were elevated 
in patients with hypertension, elevation in RDW value 
was not significant. Riju Mathew et al[15], compared urine 
microalbumin with biochemical and haematological 
parameters including RDW and found that only ESR and 
platelet count showed positive correlation with MAU. In 
our study, though high RDW values were seen in more 
patients with MAU (29.3%) compared to patients without 
MAU (15%), we could not establish direct correlation 
between these two parameters. 

Conclusion
Though we could not find out a direct relationship between 
RDW and MAU, some of the individual patients with 
MAU had high RDW compared to patients without MAU. 
As RDW is routinely done as part of complete blood counts 
in all patients, if its value is high in hypertensive patients, 
we can work up the patient for microalbuminuria. Early 
detection MAU and antihypertensive treatment can avoid 
complications in these patients. Studies with more sample 
size may be needed for a definitive conclusion. 
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