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N3N Y:{e3il AIM: To study the prognostic significance of RDW in stroke, comparing it in both ischemic and
hemorrhagic stroke.

Materials and methods: Prospective observational study. All patients of Cerebrovascular accidents aged >18 years were
included. Exclusion Criteria are Iimmunological disorder, Underlying Malignancy, Pregnancy, or Anemia. CBC, RDW, KFT,
PT/INR, aPTT, CRP, ESR, CT scan head was done for each patient. GCS, NIHSS and MRS scores were used which were
repeated, along with RDW on D3, DS, D7 to assess the prognosis. The study enrolled 180 patients out which 18 patients were
excluded owing to exclusion criteria, out of which 70 patients expired and 92 patients survived. Data so obtained was fed into
computer using Microsoft Excel 2013 software and was subjected to statistical analysis.

RESULTS: Mean day 1, day 3, day S and day 7 red cell distribution width was 15.61+1.56, 15.22+1.41, 14.87+1.23 and
14.55%+1.09% respectively. At all the follow-up intervals, mean RDW values were significantly lower as compared to
corresponding baseline (Day 1) values (p<0.001).

DISCUSSION: On comparison of RDW values in ischemic and hemorrhagic stroke patients, we found a statistically significant
difference on day 1 only when mean values were significantly lower in hemorrhagic as compared to ischemic stroke patients.
Rrelatively lower mean RDW values in hemorrhagic as compared to ischemic stroke indicated a possible independent role of
both the factors in determination of mortality.

CONCLUSION: RDW can be used as a prognostic marker in patients of stroke, while it held higher value in hemorrhagic stroke

patients than ischemic stroke.

INTRODUCTION

Stroke is a major global health hazard and is recognized as
the second leading cause of death and third major cause of
disability globally'”.In terms of mortality, it is next only to heart
disease. As per reports of American Heart Association (AHA),
stroke can be attributed as the cause of death in 11.8% of total
global deaths’® . Each year stroke causes nearly 5.5 million
deaths and 116.4 million Disability-Adjusted-Life Years
(DALYs)" . This trend is largely attributable to an increase in
stroke incidence and prevalence as well as stroke-related
deaths and disability in low and middle-income countries,
reflecting suboptimal preventive strategies® . Additionally,
cerebrovascular disease is the leading cause of disability in
adults and each year millions of stroke survivors have to adapt
to a life with restrictions in activities of daily living as a
consequence of cerebrovascular disease’. In India too, Stroke
is recognized as one of the leading causes of death and
disability. As per a report published in the year 2017, the
cumulative incidence of stroke ranged from 105 to 152/100,000
persons per year, and the crude prevalence of stroke ranged
from 44.29 to 559/100,000 persons in different parts of the
country during the past decade. These values were higher
than those of high-income countries’ . These rates, age
standardized to world standard Aims and Objectives 2
population, are similar to or higher than many Western
nations'’. These rates are also much higher than those
reported previously from other parts of India'*%.

Stroke is defined as a clinical syndrome characterized by
"rapidly developing clinical symptoms and/or signs; focal
and at times global loss of brain function, with symptoms
lasting >24 hours or leading to earlier death, and with no
apparent cause other than that of vascular origin’ . As per
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estimates from Indian studies, nearly 30-45% of stroke
patients remain fully or partially dependent on their
caregivers during the first one-year and as many as 7-15.7%
remain completely disabled”. Speech dysfunction, seizures,
depression and cognitive impairment are some of the
commonly encountered post-stroke complications®.

This vascular rupture is accompanied with severe blood loss
which is associated with premature release of immature cells
into the blood loss as a result of conditions conducive to
change the shape of red blood cells vis-a-vis a change in red
blood cell distribution width (RDW)*®. Apart from these
sophisticated tests and evaluations, some simple evaluations
based on assessment of blood counts such as Red cell
distribution width (RDW) and platelet volume have
traditionally been considered useful in the differential
diagnosis of anemia and other coagulation disorders. RDW,
which is routinely reported in complete blood counts as a
statistical concept, is a measure of the variation in red blood
cell volume. Red cell distribution width is a simple statistical
assessment of hematological investigations that are carried
out as routine assessment and does not have any additional
costburden™.

RDW has also been seen to be associated with cryptogenic
stroke®. The findings of these studies are encouraging and
show a possible role of RDW as a prognostic factor in stroke,
however, owing to geographical and ethnic differences and
difference in nature of outcome events, it has yet to be
accepted as a universally accepted prognostic indicator in
stroke requiring more evidence to be built from different parts
of the world. Unfortunately, most of the previous work on this
issue is from western countries and there is lack of evidence
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from Asian countries, particularly India. Hence, the present
study was planned to evaluate the prognostic significance of
red blood cell distribution width (RDW) in stroke patients at a
tertiary care centre in North India.

METHODS
STUDY DESIGN: Prospective observational study conducted
in SRN Hospital, MLN Medical College, Prayagraj, U.P India.

STUDY POPULATION:

All patients (both male and female) presenting with
Cerebrovascular accidents by suggestive symptoms and
confirmed by physical examination and radiological
imaging, were selected randomly from medicine emergency
IPD of SRN Hospital, MLN Medical College, Prayagraj, Uttar
Pradesh, India from January 2019 to March 2020.

INCLUSION CRITERIA:
All patients of Cerebrovascular accidents aged > 18 years.

EXCLUSION CRITERIA:

Patients with history of immunological disorder, Underlying
Malignancy, Pregnancy, Anemic patients (hemoglobin
<llgm/dl)or current use of Iron, folic acid, or vitamin B12
supplements.

162 patients were chosen for the study. After obtaining
informed and written consent and fulfilling inclusion and
exclusion criteria, demographic characteristics, and other
details of the diagnosis of stroke were ascertained. A venous
sample was drawn and sent for following investigations- CBC,
RDW, KFT, PT/INR, aPTT, CRP and ESR. CT scan head was
obtained to assess the nature, size and pattern of stroke. RDW
value at the day of admission was correlated with the CT
finding in patients with ischemic and haemorrhagic stroke.

Stroke severity was calculated using National Institute of
Health Stroke Scale (NITHSS).

The severity of stroke was judged using the following
criteria:

Score 1-4 Mild
Score 5-20 Moderate
Score 21-42 Sever

Glasgow coma scale (GCS) and Modified Rankin Scale
(mRS) for Neurologic disability were also used to assess the
level of consciousness and neurological disability in patients.

All the patients were followed up to day 7 with repeat
measures of RDW, NIHSS, GCS and mRS on day 3, 5 and 7.
Outcome till-day 7 was noted. In order to assess the pattern of
change in RDW and severity of score, a select number of
surviving patients (n=38) were again followed up at day 30
with repeat measurement of RDW, NIHSS, GCS and
mRS.Data so obtained was fed into computer using Microsoft
Excel 2013 software and was subjected to statistical analysis.

RESULTS

The present study enrolled a total of 180 stroke patients. 18
patients were excluded owing to exclusion criteria. Twelve
patients were anaemic out of which eight were newly
diagnosed anemics and four were on medications for
anaemia- iron folic acid, vitamin B12) and three patients had
carcinoma- (carcinoma of prostate gland, carcinoma of colon,
and the third patient had chronic myeloid leukemia). Three
more patients were excluded on the grounds of having an
immunological disorder (one patient was a known case of
SLE, one patient had rheumatoid arthritis and one patient was
a newly diagnosed case of gout). A total of 162 patients who
satisfied the inclusion criteria were further included.

Table 1: Baseline Profile of stroke patients enrolled in the
study (n=162)

SN Characteristic No. %
1. Age
<30 Years 3 1.9
31-40 Years 6 3.7
41-50 Years 25 15.4
51-60 Years 33 20.4
61-70 Years 55 34.0
71-80 Years 26 16.0
>80 Years 14 8.6
Mean Age+SD (Range) in years | 63.0+13.6 (22-95)
2. Sex
Male 88 54.3
Female 74 44.7
3. Type
Hemorrhagic 60 37.0
Ischemic 102 63.0
4, Hematoma size (n=60)
<30 cc 29 48.3
>30 cc 31 51.7
5. | Infarct Pattern/Location (n=102)
ACA 11 10.8
ACA+MCA 3 2.9
Lacunar 27 26.5
MCA 47 46.1
MCA+PCA 2 2.0
PCA 12 11.8
6. Laterality
Unilateral 133 82.1
Bilateral 29 17.9
7. Diabetics (HbA, >6.5%) 57 35.2
8. Hypertensives 92 56.8%

Table 2: Distribution of cases according to Severity of Stroke
(NIHSS), GCS, mRS

SN| Severity |NIHSS Score range| No. %
1. Mild <5 (1-4) - -
2.| Moderate 5-20 48 29.6
3. Severe >20 (21-42) 114 70.4

Mean NIHSS +SD (Range)
Mean GCS =SD (Range) 9.16+1.86 (3-13)
Mean mRS=+SD (Range) 4.17+0.80 (2-5)

At admission, majority (70.4%) of patients had NIHSS scores
>20, thus indicating the severity of stroke as severe while
remaining 48 (29.6%) had scores in 5-20 range, indicating the
severity as moderate. None of the patients had scores <5 (mild
stroke).

25.52+6.98 (11-39)

NIHSS scores ranged from 11 to 39 with a mean of 25.52+6.98.
GCS scores ranged from 3 to 13 with a mean of 9.16+1.86
while mRS scores ranged from 2 to 5 with a mean 0£4.17+0.80.

Table 3: Clinical Course of RDW, NIHSS, mRS and GCS

Time |Number|Corresponding]| Follow-up | Statistical
interval of baseline value significance
Cases value* (Paired 't'-test)
Mean | SD |[Mean|SD| 't [ 'p'
Red Cell Distribution Width (RDW)
Day 1 162 15.61 | 1.56 - -
Day 3 151 15.52 | 1.42 |15.22|1.41] 4.03 [<0.001
Day 5 124 15.42 | 1.51 [14.87]1.23| 6.28 |<0.001
Day 7 96 15.27 | 1.35 [14.55]1.09] 6.86 |<0.001
NIHSS
Day 1 162 29.78 | 6.02 - - - -
Day 3 151 24.75 | 6.56 |24.81(7.09| 0.51 | 0.611
Day 5 124 23.54 | 5.88 |23.427.05| 0.59 | 0.555
Day 7 96 21.84 | 4.57 |21.07|7.21] 4.84 |<0.001
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GCS
Day 1 162 9.16 | 1.86 - - - -
Day 3 151 9.33 | 1.78 | 9.39 [2.20] -0.68 | 0.501
Day 5 124 9.62 | 1.61 | 9.94 [2.29] -2.55 | 0.012

Day 7 92 9.95 | 1.44 |10.891.61| -9.19 |<0.001
mRS
Dayl | 162 | 4.17 | 0.80

Day 3 151 4.11 | 0.80 | 4.03 [0.86] 2.61

0.010

Day 5 124 4.02 | 0.75 | 3.85 |0.83| 4.32 [<0.001
Day 7 95 3.84 | 0.66 | 3.54 |0.73] 5.87 |<0.001

*Corresponding baseline values imply mean day 1 values of
the surviving patients

Mean day 1, day 3, day 5 and day 7 red cell distribution width
was 15.61+1.56, 15.22+1.41, 14.87=1.23 and 14.55+1.09%
respectively. At all the follow-up intervals, mean RDW values
were significantly lower as compared to corresponding
baseline (Day 1) values (p<0.001) (Table 3).

Table 4: Distribution of cases according to outcome

SN Characteristic No. %
1. Outcome in terms of death

Yes (Non-Survivors) 70 43.2

No (Survivors) 92 56.8

2. | Outcome in terms of duration of

hospital stay (days)

Mean=+SD (Range) 7.07+3.14 (1-18)

Median 7 |

A total of 70 (43.2%) patients died during the observation
period (Table 4; Fig. 5.1).Duration of hospital stay ranged from
1 to 18 days with a mean of 7.07+3.14 days. Median duration
ot hospital stay was 7 days (Table 4; Fig. 5.2).
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Fig. Comparison of RDW profile at different intervals between
Hemorrhagic and Ischemic Stroke patients

Table 5: Comparison of predictive value of Baseline RDW at
pre-determined cut-off value (For Mortality as outcome)

Baseline RDW Outcome Total
Expired Survived
>14.5 63 (TP) 61 (FP) 124
<14.5 7 (EN) 31 (TN) 38
Total 70 92 162
Sensitivity |Specificity PPV  |NPV Accuracy
TP /Total |TN / Total TP/ |TN/ TP+TN/
Expired Survived TP+FP|FN+TN |Grand Total
63/70 31/92 63/124 |31/38 |94/162
90% 33.7% 50.8% |81.6% |58.0%

On evaluating the predictive efficacy of pre-determined
laboratory value of RDW at a cut-off >14.5% for prediction of
mortality in study population, there were 63 true positive, 61
false positive, 7 false negative and 31 true negative cases.
Correspondingly, the sensitivity, specificity, positive

predictive, negative predictive and accuracy values were 90%,
33.7%, 50.8%, 81.6% and 58% respectively (Table 5).

On overall evaluation, statistically significant differences in
mean RDW of those with hospital stay >7 days and <7 days
were seen for day 3 and day S evaluations only. At both these
intervals, mean value was significantly lower in patients with
longer stay (>7 days) as compared to those with shorter stay
(<7days). Atday | and day 7, though mean value was lower in
patients with prolonged stay as compared to those with
shorter stay yet this difference was not significant statistically
(p>0.05).

Among non-survivors, no significant difference in mean RDW
of those with prolonged and shorter stay at any of the
observation periods

DISCUSSION

Physiological changes in various parameters such as blood
pressure, body temperature, blood glucose, and blood oxygen
saturation take place following stroke70. Incidentally, these
physiological changes have an impact on hematological
parameters, especially, Red Blood Cell Distribution Width
(RDW) too. A number of previously conducted studies have
shown that RDW values of stroke patients are elevated as
compared to controls. This study have also indicated that
RDW also correlates with the severity of stroke and can also
play a role in differentiation of types of stroke and their
outcome prediction. Most of the evidence in this connection
stems from western countries and there are only few studies
from Indian subcontinent addressing this correlation. Hence,
the present study was planned to assess the prognostic
significance of red blood cell distribution width in stroke
patients at a tertiary care centre in North India. In this study, a
total of 162 stroke patients (60 hemorrhagic, 102 ischemic)
were enrolled in the study. At admission, red distribution width
values ranged from 12 to 21.4% with a mean of 15.60+1.56%.
Mean RDW in stroke patients have been recorded in 14.48% to
15.12% range in different studies.

In the present study, majority (70.4%) of patients had severe
stroke while remaining 48 (29.6%) had moderate stroke. Mean
RDW values of moderate and severe grade patients were
14.64+1.39 and 16.01+1.45% respectively, thus showing a
significant association between RDW and severity of stroke. In
present study, a total of 70 (43.2%) patients died upto 7 days of
hospital stay. We did not make such a distinction, and as such
hemoglobin levels of none of the patients were <11.1g/d], thus
showing that anemia as such was not a problem in our study,
despite this the mortality rate in present study was higher,
which could be owing to a dominance of severe grade stroke
patients in our study.

In present study, there were 60 (37.0%) patients of
hemorrhagic stroke and 102 (63.0%) patients of ischaemic
stroke. As such hemorrhagic stroke is associated with a higher
mortality rate as compared to ischaemic stroke71 . In the
present study we also found mortality rate to be significantly
higher in hemorrhagic stroke (65%) as compared to ischemic
stroke (30.4%). A higher proportion of hemorrhagic stroke
patients in a series could thus affect the mortality rate too as
observed in the present study. In the present study, among
other factors hypertension, lower mean GCS and higher mRS
and NIHSS were also associated with mortality. As such GCS,
mRS and NIHSS are the predictors of severity of stroke and
related disability and their association with mortality is
undisputed and well-explained.

In present study, the sequential assessment of RDW values
showed a variable picture for ischemic and hemorrhagic
stroke patients. On comparison of RDW values in ischemic
and hemorrhagic stroke patients, we found a statistically

50 * GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



VOLUME - 10, ISSUE - 06, JUNE- 2021 * PRINT ISSN No. 2277 - 8160 ¢ DOI : 10.36106/gjra

significant difference on day 1 only when mean values were
significantly lower in hemorrhagic as compared to ischemic
stroke patients. Interestingly, while both hemorrhagic stroke
and RDW emerged as significant predictors of mortality,
relatively lower mean RDW values in hemorrhagic as
compared to ischemic stroke indicated a possible
independent role of both the factors in determination of
mortality.

The differences in trends of RDW in ischemic and hemorrhagic
stroke patients had an impact on the outcome too, we found
that in ischemic stroke patients, mean Day 1, 3 and 5 RDW
levels of survivors were significantly lower as compared to that
of non-survivors, however, day 7 RDW levels of survivors and
Review of Literature 81 non-survivors did not show a
significant difference whereas in hemorrhagic stroke patients,
mean RDW levels of survivors were significantly lower as
compared to that of non-survivors on all the assessment times
(Day 1, 3, 5 and 7). However, these differences in their
predictive ability were for sequential assessments only. As
such in present study, baseline higher RDW was significantly
associated with mortality in both ischemic as well as
hemorrhagic strokes. In fact, ours is the first study evaluating
role of sequential assessments in outcome prediction.
Moreover, the separate role of RDW in ischemic and
hemorrhagic stroke types has also not been assessed
extensively. In present study, we assessed the prognostic
value of RDW in terms of mortality for a fixed cut-off of >14.5%
and a study-specific cut-off value derived through receiver-
operator characteristic curve analysis. The predictive value of
RDW at a pre-determined cut-off of >14.5% for in-hospital
mortality in terms of sensitivity, specificity, positive predictive
value and negative predictive value was found to be 90%,
33.7%, 50.8% and 81.6% respectively. This cut-off had an
accuracy of only 58%. On the other hand, the study-specific
derived cut-off value was much higher at >15.85% and had a
sensitivity, specificity, positive predictive value and negative
predictive value of 67.1%, 64.1%, 58.8% and 72% only. Thus
compared to pre-determined cut-off value, the specificity was
much higher (33.7% vs 64.1%) but at the cost of loss of
sensitivity (60% vs 67.1%). In both the scenarios, RDW seemed
to have alimited prognostic efficacy for prediction of mortality.
The findings of present study were interesting, provided some
useful information, and indicated a possible role of RDW as a
prognostic marker for mortality, but also indicated that the
mortality in stroke patient is dependent on a multiple factors
and RDW has a limited independent role. Further studies on a
larger sample size with longer duration of follow-up to include
more outcome Review of Literature 83 measures and a
multivariate analysis plan might help in understanding the
prognostic role of RDW in stroke in a better way.

CONCLUSION

Mortality rate was significantly higher in hemorrhagic (39/60;
65.0%) as compared to ischemic stroke (31/102; 30.4%).
Hypertension, lower mean GCS and higher mRS and NIHSS
were associated with mortality.Among ischemic stroke
patients, MCA involvement was significantly associated with
an increased mortality. On comparing the mean RDW values
at day 1, day 3, day 5 and day 7 between non-survivors and
survivors, RDW values were significantly higher in non-
survivors as compared to that in survivors. Statistically
significant differences in RDW levels of ischemic and
hemorrhagic stroke patients were observed onday 1 only.

On assessment in ischemic stroke patients, mean Day 1, 3 and
5 RDW levels of survivors were significantly lower as
compared to that of non-survivors, however, day 7 RDW levels
of survivors and non-survivors did not show a significant
difference. On assessment of hemorrhagic stroke patients,
mean RDW levels of survivors were significantly lower as
compared to that of non-survivors on all the assessment times
(Day 1, 3,5and 7).

Duration of hospital stay >7 days was significantly
associated with ischemic stroke, higher mean GCS and lower
mean mRS and NIHSS values. Day 1| RDW values did not show
a significant association with duration of hospital stay on
overall analysis. However, mean RDW values of survivors
having hospital stay >7 days were significantly higher as
compared to their counterparts having hospital stay <7 days.
On evaluating the correlation of different study parameters
with RDW, we could found significant correlation of day 1 RDW
with Triglyeride, GCS, mRS and NIHSS only. The correlation
of TG and RDW was weak positive and significant.
Correlation of RDW with GCS was mild negative and
significant whereas correlation of RDW with mRS and NIHSS
was mild positive and significant.

Correlation of RDW with different severity scores (GCS, mRS
and NIHSS) at different time intervals was significant
statistically at all the time intervals. RDW showed a mild
negative and significant correlation with GCS atday 1, day 5
and day 7 whereas with mRS and NIHSS, there was a mild
positive and significant correlation on all the occasions.

At all the time intervals (day 1, 3, 5 and 7), mean RDW of those
with moderate stroke was significantly lower as compared to
that of patients with severe stroke.

RDW could be a useful parameter in stroke patients. It was
well correlated with the severity and type of stroke and also
showed a significant association with outcome. As far as
prognostic values of RDW were concerned, they seemed to
hold more value in hemorrhagic stroke patients as compared
to ischemic stroke patients in present study. Further studies to
corroborate the findings of present study are recommended.

REFERENCES

1. Feigin VL, Norrving B, Mensah GA. Global Burden of Stroke. Circulation
Research 2017; 120(3): 439-448.

2. KatanM, Luft A. Global Burden of Stroke. Seminars in Neurology 2018; 38(2):
208-211.

3. Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha M], Cushman M, et al.
Heart disease and stroke Statistics-2016 update: a report from the American
Heart Association. Circulation. 2016;133(4):e38-360.

4. GBD 2016 Stroke Collaborators. Global, regional, and national burden of
stroke, 1990-2016: a systematic analysis for the Global Burden of Disease
Study 2016. Lancet Neurol. 2019;18(5):439-458. Review of Literature 89

5.  Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke
incidence and early case fatality reported in 56 population- based studies: a
systematic review. Lancet Neurology 2009; 8(4): 355-369.

6. The GBD 2016 Lifetime Risk of Stroke Collaborators. Global, Regional, and
Country-Specific Lifetime Risks of Stroke, 1990 and 2016. New England
Journal of Medicine 2018; 379(25): 2429-2437.

7.  World Health Organization. The World Health Report: 2002: Reducing risks,
promoting healthy life. 2002. World Health Organization.

8.  King D, Wittenberg R, Patel A, Quayyum Z, Berdunov V, Knapp M. The future
incidence, prevalence and costs of stroke in the UK. Age and Ageing 2020;
49(2): 277-282.

9. Kamalakannan S, Gudlavalleti AS, Gudlavalleti VS, Goenka S, Kuper H.
Incidence & prevalence of stroke in India: A systematic review. Indian ] Med
Res 2017;146:175-85.

10. Feigin VL, Lawes CM, Bennet DA, Anderson CS. Stroke epidemiology: a
review of population based studies of incidence, prevalence, and case fatality
in the late 20th century. Lancet Neurol. 2003;2:43-53.

11. Abraham], Rao PSS, Imbraj SG, Shetty G, Jose CJ. An epidemiological study
of hemiplegia due to stroke in South India. Stroke 1970;1:477-81.

12. Anand K, Chowdhury D, Singh KB, Pandav CS, Kapoor SK. Estimation of
mortality and morbidity due to strokes in India. Neuroepidemiology
2001;20:208-11.

13. Garraway WM, WhisnantJE Drury I. The continuing decline in the incidence of
Stroke. Mayo Clin Proc 1983;58:520-3.

14. Bonita R, Beaglehole R. The enigma of the decline in stroke deaths in the
United States —the search for an explanation. Stroke 1996;27:370-2.

15. Burn], Dennis M, Bramford ], Sandercock R Wade D, Warlow C. Long-term risk
of recurrent stroke after a first-ever stroke. The Oxfordshire Community Stroke
Project. Stroke 1994; 25: 333-7.

16. Prencipe M, Culasso E, Rasura M, et al. Long term prognosis after a minor
stroke: 10-year mortality and major stroke recurrence rates in a hospital-
based cohort. Stroke. 1998;29:126-32.

17. Aho K, Harmsen B Hatano S, Marquardsen ], Smimov VE, Strasser T.
Cerebrovascular disease in the community: results of @ WHO collaborative
study. Bull World Health Organ. 1980; 58:113-130.

18. Singh R], Chen S, Ganesh A, Hill MD. Long-term neurological, vascular, and
mortality outcomes after stroke. Int ] Stroke. 2018 Oct; 13(8):787-796.

19. Musicco M, Emberti L, Nappi G, Caltagirone C, for the Italian Multicenter
Study on Outcomes of Rehabilitation of Neurological Patients. Early and
long-term outcome of rehabilitation in stroke patients: the role of patient

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 51



VOLUME - 10, ISSUE - 06, JUNE- 2021 « PRINT ISSN No. 2277 - 8160 ¢ DOI : 10.36106/gjra

20.

21.

22.

23.

24.

25.

characteristics, time of initiation, and duration of interventions. Arch Phys
Med Rehabil 2003;84:551-8.

Song TJ, Baek IY, Woo HG, Kim Y], Chang Y, Kim B], et al. Characteristics and
Factors for Short-Term Functional Outcome in Stroke Patients With Atrial
Fibrillation, Nationwide Retrospective Cohort Study. Frontiers in Neurology.
2019;10:1101.

Banerjee TK, Das SK. Fifty years of stroke researches in India. Ann Indian
Acad Neurol. 2016;19(1):1- 8.

Perkins SL. Examination of blood and bone marrow. In: Greer JP Foerster ],
Lukens N, Rodgers GM, Paraksevas F, Glader BE, editors. Wintrobe's Clinical
Hematology. 11th edn. Salt Lake City: Lippincott Wilkins & Williams; 2003. pp.
5-25.

Evans TC, Jehle D. The red blood cell distribution width. ] Emerg Med.
1991;9(Suppl 1):71-4.

Means RT. Free and easy? Red cell distribution width (RDW) and prognosis in
cardiac disease. ] Card Fail. 2011;17:299-300.

Vayd A, Herndndez V, Rivera L, Herndndez ], Lago A, Espana F et al. Red
Blood Cell Distribution Width in Patients With Cryptogenic Stroke. Clinical
and Applied Thrombosis/Hemostasis. 2014;21(3):241-245.

52 x GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS




