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Relationship between First Values of Red Cell Distribution
Width, Mean Platelet Volume, Platelet Distribution Width,
and Hospital Mortality in Acute Deep Venous Thrombosis
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ABSTRACT
Objective: To determine the relationship between red cell distribution width (RDW), mean platelet volume (MPV), platelet distri-
bution width (PDW) values and mortality in acute deep vein thrombosis (DVT).
Study Design: Descriptive study.
Place and Duration of Study: Canakkale Onsekiz Mart University Health Practice and Research Hospital, Turkey, from 2015
to 2020.
Methodology: Hospitalised cases of acute DVT were detected. Discharged patients (externe group -EG), mortal course (mor-
tality group - MG) and control group ( healthy persons without thrombosis - CG) were formed. Statistical significance of the first
values of  RDW, MPV and PDW between groups was evaluated.  In addition,  the difference between the groups was evaluated
according to the age, gender, platelet count, and level of the thrombosis (proximal, distal).
Results: There was a significant increase in RDW values between CG and EG (13.63 ± 1.37 vs. 15.97 ± 3.20; p=0.012), CG and
MG (13.63 ± 1.37 vs. 17.85 ± 3.73; p=0.003). There was a significant increase in PDW values between CG and MG (16.78 ±
0.41 vs. 18.05 ± 1.07; p<0.001) and between EG and MG (16.98 ± 0.51 vs. 18.05 ± 1.07; p<0.001). There was no significant
difference in other variables.
Conclusion: The results show that increased RDW values may be associated with deep venous thrombosis; and increased PDW
values may be associated with mortality. Following RDW and PDW values, which are fast, inexpensive and widely available, can
be useful as an early predictor of thrombosis and poor prognosis.
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INTRODUCTION

 Deep venous thrombosis (DVT) is seen worldwide an incidence
of 1-2, and it can have a mortality rate of 10-30 % with the devel-
opment of venous thromboembolism.1 Important factors in its
fatality are related to thrombus burden, circulatory problems
and embolic events caused by the extremity involved.2,3 Early
diagnosis and treatment are important in DVT as well as in every
disease.  Although  treatment  methods  are  determined  with
certain standards, markers that can be an early predictor in
terms of complications may provide advantages in terms of
rapid intervention, effective treatment and survival.
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DVT is expected to cause more severe disorders by affecting the
wider segment in relation to the high thrombus burden occurring
in the venous area. Thrombocytes and erythrocytes are effective
cellular elements in thrombus formation. Its effects on the forma-
tion and increase of thrombus are known. Fibrin and erythrocyte
load is high in thrombosis of the venous system.4 Parallel to this,
changes in the mean red cell distribution width (RDW), platelet
volume (MPV) and platelet distribution width (PDW) values may
occur with the amount of clot formed and consumed erythrocyte,
platelet  amount.These changes  can be used as  indicators  of
disease course, treatment efficiency and prognosis.5,6 However,
this  situation is  still  not  clear enough. These biomarkers can
potentially predict mortal complications, and be a candidate to
be used as a prognostic marker in the presence of a strong rela-
tionship. In this study, the aim was to find out whether there is a
significance  between  the  initial  RDW,  MPV,  PDW  values  and
mortality in hospitalised acute DVT patients.

METHODOLOGY

Acute DVT cases, who were hospitalised in Çanakkale Onsekiz
Mart University Health Practice and Research Hospital between
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2015  and  2020,  were  detected.  Discharged  cases  (externe
group, EG), mortal course (mortality group, MG) and control
group (healthy persons without thrombosis, CG) were formed.
Statistical significance of the first values of RDW, MPV and PDW
between  groups  was  evaluated.  In  addition,  the  difference
between  the  groups  was  evaluated  according  to  the  age,
gender, platelet count, and thrombosis level of the patients
(proximal, distal). Local ethics committee approval obtained for
the study.

Statistical analyses were conducted using SPSS, version 23.0
(IBM, Chicago, IL) software. Categorical variables were given as
number (n) and percentage(%). The comparison b/w categor-
ical variables were made by using Chi-square test and Fisher’s
Exact test. Continuous variables were defined as the mean and
standard deviation. The suitability of variables to normal distri-
bution was examined using histograms and the Shapiro-Wilk
test. The differences between the groups were evaluated with
the one-way ANOVA test, and the in-group comparisons were
made using the post-hoc Tukey’s test after analysing the homo-
geneity of the variances with the Levene test. P values less than
0.05 were considered significant.

RESULTS

Eight  cases  in  the  mortality  group  (MG),  43  cases  in  the
discharge group (EG), 19 cases in the control group (CG) were
included in the study. All data are shown in Table I. There were
significant differences in RDW values between CG and EG (p =
0.012) and between CG and MG (p = 0.003). There were signifi-
cant difference in PDW values between CG and MG (p <0.001)
and between EG and MG (p <0.001). There was no significant
difference in other variables.

Mortality was due to pulmonary embolism detected by CT in two
cases, severe lung infection in three cases, and cerebrovascular
disease, acute renal and respiratory failure, and mesenteric
ischemia in one case each.

DISCUSSION

In this study, it was aimed to find the correlation of initial values
of RDW, MPV, PDW with mortality in acute DVT patients treated
in this hospital. Since, mortality was associated with hospital,
the hospitalised patients were included in the study. In current
guidelines, it is recommended to arrange outpatient treatment
without hospitalisation as much as possible in the treatment of
DVT. Therefore, a small number of cases could be included in
the study, even though the data were collected for the previous
five years. In addition, DVT might have been recorded as a pre--
diagnosis  or  misdiagnosis  in  the  cases.  Therefore,  hospital
consultations,  epicrisis,  discharge  notes  and  doppler  ultra-
sound reports of all cases were examined in detail; and it was
made sure that cases had acute DVT without pulmoner throm-
boembolism.

RDW is a widely used laboratory parameter to measure the
degree of erythrocyte anisocytosis, which reflects the varia-
bility in the size of circulating erythrocytes.7 There was a signifi-

cant difference in RDW values between CG – EG (p = 0.012), CG
- MG (p = 0.003). This indicated that patients with acute DVT
had  an  increased  RDW  value  when  they  first  came  to  the
hospital. Same relationship has been shown in many studies.8-14

In this study, we obtained similar results related to RDW.

The reason for the rise of RDW value in venous thrombosis is not
clearly  understood.  Some mechanical  etiologies  have  been
suggested: first, a subtle anemia can emerge in these cases;
second, neurohormonal axis can create red blood cell genera-
tion; and finally, inflammation and associated cytokines might
induce  erythropoiesis.15  Greater  change  in  red  blood  cell
amounts  indicating  increased  RDW  has  been  linked  with
decreased red blood cell  deformability,  which might  impair
blood flow through the vessels. The resultant stasis may help
explain elevated local blood viscosity.16 It has been shown that
an increase in local blood viscosity, which is caused by red
blood cell aggregation, decreases blood flow and results in trig-
gering the generation of thrombosis through promoting colli-
sions, vessel wall  adhesion, and activation and adhesion of
platelets.17-19

In a previous study, it was shown that high MPV raises the risk of
unprovoked  venous  thromboembolism  independently.20

However,  in  the  present  study,  a  significant  relationship
between the groups in  MPV values (p> 0.05)  could not  be
found.  This  situation  may  be  related  to  citrate  or  EDTA
buffering, the time elapsed related to the analysis and their
variation  according  to  their  standardization,  as  stated  by
Beyan.21

PDW measures the variability in platelet size and is another
marker of platelet activation.22 In this study, a significant differ-
ence was found between MG - CG (P <0.05) and MG - EG (p
<0.05) in PDW values. In previous studies, it has been shown
that PDW may be more effective than MPV in tracking platelet
activation.22,23 Sevuk et al. demonstrated the predictive value
of serial PDW follow-up in DVT patients for pulmonary throm-
boembolism.24  This  study  supports  this  and  the   results
obtained that may be associated with mortality. Patients who
were diagnosed with pulmonary thromboembolism (PTE) at
the first admission to the hospital were not included in this
study. Only cases diagnosed with acute DVT were included in
the study. DVT and PTE can be seen together frequently. Some-
times, PTE cannot be diagnosed due to its subclinical course. In
this study,  pulmonary embolism was detected by CT examina-
tion in two patients (MG) because clinical complaints began
after  hospitalisation.  The  other  three  patients  exitus  with
pulmonary complications. The mortal course of the patients in
this  study  may  be  related  to  possible  existing  pulmonary
embolism  at  their  first  visit,  but  it  cannot  be  clarified  this
completely. Zhang et al.  was able to show the relationship
between  the  poor  prognosis  of  laryngeal  cancer  and  PDW
values  in  their  study.25  Close  following  PDW values  in  DVT
patients, can be beneficial for early detection of both pulmo-
nary embolism and poor prognosis.
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Table I: Variables in the groups and their statistical significance.
 Control Group (CG) n:19 Externe Group (EG) n:43 Mortal Group (MG) n:8 P(*, #)

Age (years)
mean ± S.D 61.05 ± 22.32 59.42 ± 17.79 76.38 ± 14.54 0.071*

Gender n (%)
(female / male)

9 (47.4) / 10 (52.6) 21 (48.8) / 22 (51.2) 4 (50) / 4 (50) 0.991#

Platelet count
Mean ± S.D 233.58 ± 48.39 254.86 ± 126.98 212.75 ± 97.99 0.532*

Trombous Level
n (%)
(proximal / distal )

 18 (72) / 7 (28) 3 (75) / 1 (25) >0.999^

RDW
Mean ± S.D

13.63 ± 1.37 15.97 ± 3.20 17.85 ± 3.73 0.002*
CG - EG
P = 0.012

CG - MG
P = 0.003

EG - CG
P = 0.012

EG - MG
P = 0.218

MG - CG
P = 0.003

MG - EG
P = 0.218  

MPV
Mean ± S.D 8.46 ± 1.04 8.27 ± 1.29 8.18 ± 1.23 0.810*

PDW
Mean ± S.D

16.78 ± 0.41 16.98 ± 0.51 18.05 ± 1.07 <0.001*

EG
P = 0.511

MG
p <0.001

CG
p = 0.511

MG
p <0.001

CG
p <0.001

EG
p <0.001  

MPV: Mean platelet volume. RDW: Red cell distribution width. PDW: Platelet Distribution Width. p*: One way ANOVA. P: Post-hoc Tukey’s test. p# : Chi-square
test. p^: Fisher’s Exact test

CONCLUSION

The results show that incresed RDW values may be associ-
ated with deep venous thrombosis and incresed PDW values
may be associated with mortality. The RDW and PDW values,
which  are  fast,  inexpensive  and  widely  available,  can  be
useful as an early predictor of trombosis and poor prognosis.
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