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Red cell d�str�but�on w�dth �s correlated w�th extens�ve
coronary artery d�sease �n pat�ents w�th d�abetes mell�tus
Atac Cel�k, Met�n Karayakal�, Fat�h Altunkas, Kay�han Karaman, Ar�f Ar�soy, Koksal Ceyhan,
Hasan Kad�, Fat�h Koc

Abstract
Introduct�on: Prev�ous stud�es have pred�cted an �ndependent
relat�onsh�p between red cell d�str�but�on w�dth (RDW) and
the r�sk of death and card�ovascular events �n pat�ents w�th
coronary artery d�sease (CAD). The a�m of th�s study was to
�nvest�gate the relat�onsh�p between RDW and extens�veness
of CAD �n pat�ents w�th d�abetes mell�tus (DM).
Methods: Two hundred and th�rty-three d�abet�c pat�ents who
underwent coronary ang�ograph�es at our centre �n 2010 were
�ncluded �n the study. All of the ang�ograms were re-evaluated
and Gens�n� scores were calculated. Tr�ple-vessel d�sease was
d�agnosed �n the presence of stenos�s > 50% �n all three coro-
nary artery systems.
Result: RDW was s�gn�f�cantly h�gher �n d�abet�c CAD
pat�ents ( p < 0.001). Pat�ents w�th CAD who had a RDW
value above the cut-off po�nt also had h�gher Gens�n� scores,
h�gher percentages of obstruct�ve CAD and tr�ple-vessel
d�sease ( p ≤ 0.001 for all). Accord�ng to the cut-off values
calculated us�ng ROC analys�s, RDW > 13.25% had a h�gh
d�agnost�c accuracy for pred�ct�ng CAD. RDW was also pos�-
t�vely correlated w�th Gens�n� score, obstruct�ve CAD and
tr�ple-vessel d�sease ( r < 0.468 and p < 0.001 for all).
Conclus�on: RDW values were found to be �ncreased �n the
d�abet�c CAD populat�on. H�gher RDW values were related
to more extens�ve and complex coronary les�ons �n pat�ents
w�th DM.
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Red cell d�str�but�on w�dth (RDW) �s w�dely accepted as
a measure of an�socytos�s and �s rout�nely reported dur�ng
automated complete blood counts. 1 It �s commonly used to
narrow the d�fferent�al d�agnos�s of anaem�a. 2 Many stud�es have
reported that h�gher RDW values are assoc�ated w�th a worse
prognos�s �n coronary artery d�sease, heart fa�lure, per�pheral
artery d�sease, and even �n the unselected populat�on. 3-6

D�abetes mell�tus (DM) �s one of the major r�sk factors for
atheroscleros�s.7 Coronary artery d�sease (CAD) �s more common
among pat�ents w�th DM. 8 CAD �s the ma�n cause of death �n
DM, and DM �s assoc�ated w�th a two- to four-fold �ncreased
mortal�ty r�sk from heart d�sease. 9 Moreover, �t has a worse
prognos�s and �s usually more advanced at the t�me of d�agnos�s. 10

Prev�ous stud�es have shown an assoc�at�on between RDW
value and the sever�ty of CAD, but there were no data on the
d�abet�c populat�on. 11-13 The a�m of th�s study was to �nvest�gate
the relat�onsh�p between RDW and the extens�veness of CAD �n
pat�ents w�th DM.

Methods
The study group was formed retrospect�vely from our
catheter�sat�on laboratory reg�str�es. Two hundred and th�rty-
three d�abet�c pat�ents who underwent coronary ang�ography at
our centre �n 2010 were �ncluded �n the study. The d�agnos�s of
DM was based on a prev�ous h�story of d�abetes treated w�th or
w�thout drug therap�es.

Pat�ents w�th acute or chron�c �nflammatory d�sease, severe
l�ver or renal �nsuff�c�ency, morb�d obes�ty, mal�gnancy, valvular
heart d�sease, heart fa�lure, pr�or coronary �ntervent�on, or
who had exper�enced acute coronary syndrome w�th�n 30 days
pr�or to coronary ang�ography were excluded from the study.
In add�t�on, subjects were also excluded �f they had a h�story of
anaem�a and blood transfus�on.

Pat�ent age, gender, past h�story of d�sease, smok�ng hab�ts and
current med�cat�ons were carefully ascerta�ned. Hypertens�on
was def�ned as blood pressure ≥ 140/90 mmHg or �f the subject
was tak�ng ant�hypertens�ve med�cat�ons. Dysl�p�daem�a was
def�ned as low-dens�ty l�poprote�n cholesterol ≥ 100 mg/dl ( ≥
2.59 mmol/l) or �f they were tak�ng a hypol�p�daem�c drug.
Anaem�a was def�ned as haemoglob�n concentrat�on < 13 mg/dl
�n men and < 12 mg/dl �n women. Body mass �ndex (BMI) was
calculated as we�ght/he�ght 2 (kg/m 2).

Th�s �nvest�gat�on was a s�ngle-centre study. Informed consent
was obta�ned from all part�c�pants, and the study protocol was
approved by the eth�cs comm�ttee at our �nst�tut�on. The study
was �n accordance w�th the Declarat�on of Hels�nk�.

Blood samples were drawn from each pat�ent after overn�ght
fast�ng, dur�ng adm�ss�on for rout�ne chem�stry. Haemoglob�n,
wh�te blood cell count, mean platelet volume (MPV) and
RDW values were measured w�th a Pentra DX 120 analyser
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(ABX, Montpell�er, France). Neutroph�l/lymphocyte (N/L) rat�o
was calculated by d�v�d�ng the total neutroph�l count by the
lymphocyte count.

H�gh-sens�t�v�ty C-react�ve prote�n (hs-CRP) analyses were
done us�ng the �mmunonephelometry method (Dade Behr�ng,
Inc, BN Prospect, Marburg, Germany). Serum levels of
creat�n�ne, fast�ng blood glucose, tr�glycer�des, total cholesterol,
and low- and h�gh-dens�ty l�poprote�n cholesterol were measured
us�ng convent�onal methods.

A convent�onal ang�ography dev�ce (Art�s zee; S�emens,
Erlangen, Germany) was used for coronary ang�ography.
Ang�ograms were evaluated qual�tat�vely by two d�fferent experts,
and mean values were used to assess the rate of stenos�s. Pat�ents
w�th atherosclerot�c les�ons �n any of the coronary arter�es were
d�agnosed as hav�ng CAD. Obstruct�ve CAD was def�ned as
stenos�s of ≥ 50% of the d�ameter of a major ep�card�al or
branch vessel > 2.0 mm �n d�ameter.

Gens�n� scores were calculated for each pat�ent as prev�ously
def�ned. 14 Tr�ple-vessel d�sease was def�ned as stenos�s of ≥ 50%
�n each of the major vessels or the�r major branches. Pat�ents
were evaluated and treated accord�ng to the current gu�del�nes.

Stat�st�cal analys�s
Stat�st�cal analys�s was performed us�ng commerc�al software
(IBM SPSS Stat�st�cs 22, SPSS Inc, Ch�cago, IL, USA). After
perform�ng the Kolmogorov–Sm�rnov normal�ty test, two
�ndependent-sample t-tests were used to compare the normally
d�str�buted �ndependent var�ables, and the Mann–Wh�tney
U-test was used to compare the non-normally d�str�buted
�ndependent var�ables between the two groups. For normally
d�str�buted var�ables, mean and standard dev�at�on (SD) are
l�sted, otherw�se, med�an values are g�ven. To analyse the
categor�cal data, a ch�-squared test was used. Categor�cal data
are expressed as numbers and percentages.

A rece�ver operat�ng character�st�c (ROC) curve was
constructed for RDW to test the effect�veness of var�ous cut-off
po�nts �n pred�ct�ng CAD. The area under the ROC curve was
calculated; the sens�t�v�ty and spec�f�c�ty for the RDW of the
most appropr�ate cut-off po�nt were calculated for pred�ct�ng
CAD. Correlat�ons were determ�ned us�ng the Spearman test. A
p-value < 0.05 was cons�dered stat�st�cally s�gn�f�cant.

Results
The study group was d�v�ded �nto two, accord�ng to ang�ograph�c
results (CAD negat�ve and CAD pos�t�ve). There were no
s�gn�f�cant d�fferences between the two groups w�th regard to age,
gender, hypertens�on, hyperl�p�daem�a, smok�ng, BMI, systol�c
and d�astol�c blood pressure, and med�cat�ons, �nclud�ng asp�r�n,
ren�n–ang�otens�n system (RAS) blockers and stat�ns (Table 1).

Clop�dogrel and calc�um channel blocker use was h�gher �n
the CAD-pos�t�ve group ( p < 0.001 and p = 0.001, respect�vely)
(Table 1). There were no d�fferences between the two groups
�n serum levels of glucose, creat�n�ne, ur�c ac�d, hs-CRP, l�p�d
prof�le, WBC, haemoglob�n, MPV and N/L rat�o (Table 1).
RDW was s�gn�f�cantly h�gher �n the CAD-pos�t�ve group (12.5
± 1.5 vs 13.8 ± 1.7%, p < 0.001) (Table 1).

The most appropr�ate cut-off po�nt calculated for pred�ct�ng
CAD was 13.25%. The pat�ents who had a RDW ≤ 13.25% were

�ncluded �n the low RDW group. The rest formed the h�gh RDW
group.

There were no s�gn�f�cant d�fferences between the low and
h�gh RDW groups w�th regard to age, gender, hypertens�on,
hyperl�p�daem�a, smok�ng, BMI, systol�c and d�astol�c blood
pressure andmed�cat�ons (Table 2). There were also no d�fferences
between the low and h�gh RDW groups w�th regard to serum
levels of glucose, ur�c ac�d, l�p�d prof�le, WBC and haemoglob�n
(Table 2).

Serum levels of creat�n�ne, hs-CRP, MPV and N/L rat�o were
s�gn�f�cantly h�gher �n the h�gh RDW group ( p < 0.005 for all)
(Table 2). RDW was pos�t�vely correlated w�th hs-CRP, MPV
and N/L rat�o ( r = 0.248, r = 0.240 and r = 0.281, respect�vely and
p = 0.033 for hs-CRP, p < 0.001 for MPV and N/L rat�o).

Pat�ents w�th CAD who had a RDW value above the cut-off
po�nt also had h�gher Gens�n� scores, h�gher percentages of
obstruct�ve CAD and tr�ple-vessel d�sease ( p ≤ 0.001 for all)
(Table 3). Accord�ng to the cut-off values calculated us�ng ROC
curve analys�s, RDW > 13.25% had a h�gh d�agnost�c accuracy
for pred�ct�ng CAD (area under the ROC curve = 0.742, p <

Table 1. Basel�ne character�st�cs and laboratory
f�nd�ngs of the study groups

Var�ables
CAD–

( n = 109)
CAD+

( n = 124) p-value
Age (years) 58.6 ± 8.0 57.7 ± 9.0 0.387
Gender (male) 61 (56) 68 (55) 0.895
Hypertens�on 93 (85) 104 (84) 0.856
Dysl�p�daem�a 61 (56) 77 (62) 0.353
Smok�ng 14 (13) 24 (20) 0.215
Asp�r�n 72 (66) 93 (75) 0.150
Clop�dogrel 0 (0) 23 (19) < 0.001
RAS blockers 70 (64) 93 (75) 0.086
β-blockers 34 (31) 66 (53) 0.001
Calc�um channel blockers 20 (18) 23 (19) 1.000
Stat�ns 30 (28) 43 (38) 0.260
Body mass �ndex (kg/m 2) 28.7 ± 5.0 28.3 ± 4.5 0.536
Systol�c blood pressure (mmHg) 130 ± 13 132 ± 14 0.144
D�astol�c blood pressure (mmHg) 78 ± 9 79 ± 8 0.627
Glucose (mg/dl) 166 ± 75 174 ± 78 0.416
[mmol/l] [9.21 ± 4.16] [9.66 ± 4.33]
Creat�n�ne (mg/dl) 0.73 ± 0.18 0.71 ± 0.28 0.630
[μmol/l] [64.53 ± 15.91] [62.76 ± 24.75]
Ur�c ac�d (mg/dl) 4.5 ±1.4 4.9 ± 1.7 0.081
hs-CRP (mg/l) 5.12 ± 2.93 6.07 ± 4.83 0.348
Total cholesterol (mg/dl) 197 ± 40 199 ± 49 0.726
[mmol/l] [5.10 ± 1.04] [5.15 ± 1.27]
Tr�glycer�des (mg/dl) 187 ± 86 191 ± 138 0.786
[mmol/l] [2.11 ± 0.97] [2.16 ± 1.56]
LDL cholesterol (mg/dl) 120 ± 36 122 ± 44 0.688
[mmol/l] [3.11 ± 0.93] [3.16 ± 1.14]
HDL cholesterol (mg/dl) 46 ± 11 45 ± 13 0.283
[mmol/l] [1.19 ± 0.28] [1.17 ± 0.34]
WBC (103 cells/µl) 7.0 ± 1.9 7.2 ± 2.0 0.407
Haemoglob�n (g/dl) 13.1 ± 1.1 13.1 ± 1.6 0.757
RDW (%) 12.5 ± 1.5 13.8 ± 1.7 < 0.001
MPV (fl) 8.43 ± 1.10 8.59 ± 1.02 0.265
Neutroph�l/lymphocyte rat�o (%) 2.26 ± 1.37 2.52 ± 1.94 0.457
CAD: coronary artery d�sease, CAD–: pat�ents w�th normal coronary arter�es,
CAD+: pat�ents w�th coronary artery d�sease, RAS: ren�n–ang�otens�n system,
hs-CRP: h�gh-sens�t�v�ty C-react�ve prote�n, LDL: low-dens�ty l�poprote�n,
HDL: h�gh-dens�ty l�poprote�n, WBC: wh�te blood cells, RDW: red cell d�str�bu-
t�on w�dth, MPV: mean platelet volume. Data are shown as n (%) or mean ± SD
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0.001) (Table 4, F�g. 1). RDW was pos�t�vely correlated w�th
Gens�n� score, obstruct�ve CAD and tr�ple-vessel d�sease ( r =
0.468, r = 0.409 and r = 0.332, respect�vely and p < 0.001 for all).

D�scuss�on
Th�s study showed an assoc�at�on between RDW and CAD �n
d�abet�c pat�ents. RDW values were found to be h�gher �n the
d�abet�c CAD populat�on and h�gher RDW values were related
to more extens�ve and complex coronary les�ons.

RDW �s a marker of the var�at�on �n s�ze of red blood cells
c�rculat�ng �n the body, wh�ch reflects the value of an�socytos�s. 1

It �s rout�nely reported dur�ng automated complete blood
counts. An elevat�on �n RDW values may be seen �n pat�ents
w�th �neffect�ve erythropo�es�s (�ron, v�tam�n B 12 or fol�c ac�d
def�c�ency and var�ous haemoglob�nopath�es), recent blood
transfus�ons and haemolys�s. 15 In da�ly pract�ce �t �s commonly
used to narrow the d�fferent�al d�agnos�s of anaem�a. 2

The grow�ng attent�on g�ven to the relat�onsh�p between RDW
and card�ovascular events was f�rst spurred on by the report

from Felker et al ., wh�ch concluded that there was a strong and
�ndependent assoc�at�on between RDW and the r�sk of adverse
outcomes �n heart fa�lure pat�ents. 16 Subsequently, Tonell� et al .
pred�cted an �ndependent relat�onsh�p between RDW and the
r�sk of card�ovascular death �n pat�ents w�th CAD. 3,16 Follow�ng
the d�rect�on of these stud�es, researchers reported that h�gher
RDW values were also assoc�ated w�th a worse prognos�s �n
per�pheral artery d�sease and even �n the unselected populat�on. 5,6

Several explanat�ons could be postulated �n order to expla�n
the underly�ng mechan�sms that may contr�bute to a worse
prognos�s among pat�ents w�th card�ovascular d�sease. However
the reason for the poor prognos�s rema�ns unclear.

It has not been determ�ned yet whether RDW �s a marker of
the sever�ty of var�ous d�sorders or �f there �s d�rect l�nk between
an�socytos�s and poor prognos�s �n pat�ents w�th CAD. Factors

Table 2. Basel�ne character�st�cs and laboratory
f�nd�ngs of low and h�gh RDW groups

Var�ables

Low RDW
(≤ 13.25)
(n = 46)

H�gh RDW
(> 13.25)
( n = 78) p-value

Age (years) 56.7 ± 8.0 58.2 ± 9.5 0.381
Gender (male) 27 (59) 41 (53) 0.318
Hypertens�on 38 (83) 66 (85) 0.478
Dysl�p�daem�a 29 (63) 48 (61) 0.511
Smok�ng 5 (11) 19 (24) 0.052
Asp�r�n 33 (72) 60 (77) 0.331
Clop�dogrel 11 (24) 12 (15) 0.173
RAS blockers 32 (70) 61 (78) 0.195
β-blockers 28 (61) 38 (49) 0.130
Calc�um channel blockers 9 (20) 14 (18) 0.501
Stat�ns 13 (28) 30 (39) 0.169
Body mass �ndex (kg/m 2) 28.8 ± 4.5 28.0 ± 4.5 0.363
Systol�c blood pressure (mmHg) 131 ± 13 133 ± 15 0.328
D�astol�c blood pressure (mmHg) 78 ± 8 79 ± 8 0.196

Glucose (mg/dl) 163 ± 77 181 ± 79 0.207
[mmol/l] [9.05 ± 4.27] [10.05 ± 4.38]
Creat�n�ne (mg/dl) 0.63 ± 0.17 0.76 ± 0.31 0.008
[μmol/l] [55.69 ± 15.03] [67.18 ± 27.40]
Ur�c ac�d (mg/dl) 4.6 ± 1.5 5.1 ± 1.7 0.213
hs-CRP (mg/l) 4.11 ± 1.88 7.12 ± 5.58 0.043
Total cholesterol (mg/dl) 195 ± 44 202 ± 52 0.481
[mmol/l] [5.05 ± 1.14] [5.23 ± 1.09]
Tr�glycer�des (mg/dl) 197 ± 173 188 ± 114 0.736

[mmol/l] [2.23 ± 1.95] [2.12 ± 1.29]
LDL cholesterol (mg/dl) 114 ± 33 127 ± 48 0.088
[mmol/l] [2.95 ± 0.85] [3.29 ± 1.24]
HDL cholesterol (mg/dl) 46 ± 15 44 ± 12 0.461
[mmol/l] [1.19 ± 0.39] [1.14 ± 0.31]
WBC (10 3 cells/µl) 7.1 ± 1.9 7.3 ± 2.2 0.516
Haemoglob�n (g/dl) 13.3 ± 1.5 13.0 ± 1.6 0.454
RDW (%) 12.9 ± 0.7 14.3 ± 1.4 0.001
MPV (fl) 8.35 ± 1.13 8.72 ± 0.93 0.049
Neutroph�l/lymphocyte rat�o (%) 1.92 ± 0.07 2.89 ± 2.33 0.009

RDW: red cell d�str�but�on w�dth, RAS: ren�n–ang�otens�n system, hs-CRP:
h�gh-sens�t�v�ty C-react�ve prote�n, LDL: low-dens�ty l�poprote�n, HDL: h�gh-
dens�ty l�poprote�n, WBC: wh�te blood cells, MPV: mean platelet volume.
Data are shown as n (%) or mean ± SD

Table 3. Sever�ty of coronary artery d�sease between
low and h�gh RDW groups

Var�ables
Low RDW ( ≤ 13.25)

( n = 46)
H�gh RDW ( > 13.25)

( n = 78) p-value
Gens�n� score

Total 11 [4–31] 43 [16–73] < 0.001
LAD 5 [3–12] 18 [5-30] 0.001
Cx 3 [1–5] 7 [3–19] < 0.001
RCA 2 [1–3] 7 [2–18] < 0.001

Obstruct�ve CAD 23 (50) 63 (81) 0.001

Tr�ple-vessel d�sease 2 (4) 26 (33) < 0.001
RDW: red cell d�str�but�on w�dth, LAD: left anter�or descend�ng coronary
artery, Cx: c�rcumflex coronary artery, RCA: r�ght coronary artery, CAD: coro-
nary artery d�sease. Data are shown as n (%) or med�an [�nterquart�le range].

Table 4. D�agnost�c accuracy of red cell d�str�but�on
w�dth for coronary artery d�sease

Var�able Cut-off value AUC 95% CI of AUC Sens�t�v�ty Spec�f�c�ty p- valuea

RDW (%) > 13.25 0.742 0.679–0.806 0.629 0.771 < 0.001
AUC: area under the rece�ver operat�ng character�st�c curve, CI: conf�dence
�nterval, RDW: red cell d�str�but�on w�dth. aS�gn�f�cance level of AUC.

1 – Spec�f�c�ty
0.0 0.2 0.4 0.6 0.8 1.0

Sens�t�v�ty

1.0

0.8

0.6

0.4

0.2

0.0

– : RDW (%)

F�g. 1. Rece�ver operat�ng character�st�c curve show�ng the
relat�onsh�p between sens�t�v�ty and false pos�t�v�ty at
var�ous cut-off po�nts for red cell d�str�but�on w�dth to
pred�ct coronary artery d�sease.
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�mpa�r�ng bone marrow haematopo�es�s are probably �dent�cal
to those that worsen the prognos�s �n CAD. These factors are
anaem�a, �ron def�c�ency, l�p�d d�sorders, chron�c �nflammat�on,
neurohumoral act�vat�on, glycaem�c d�sturbance, v�tam�n D 3

def�c�ency, ox�dat�ve stress and renal fa�lure. 17,18 Add�t�onally,
red cell deformab�l�ty d�m�nut�on may result �n �mpa�red flow
through the m�croc�rculat�on. 17

Prev�ous stud�es have shown an assoc�at�on betweenRDWand
the sever�ty of CAD. 11-13 Ak�n et al . �nvest�gated the assoc�at�on of
RDW w�th the sever�ty of CAD �n acute myocard�al �nfarct�on
and showed that h�gher RDW values were correlated w�th h�gher
Syntax scores, wh�ch means more complex coronary les�ons.
They found that after mult�ple log�st�c regress�on analys�s, RDW
rema�ned a s�gn�f�cant pred�ctor for the sever�ty of CAD. 11 Is�k
et al . evaluated th�s relat�onsh�p �n pat�ents w�th stable ang�na
pector�s and found an �ndependent assoc�at�on between RDW
and the complex�ty of CAD, wh�ch was determ�ned w�th Syntax
scores.12

A large Ch�nese cohort study w�th 677 subjects showed
s�gn�f�cantly elevated RDW values �n CAD pat�ents and a
pos�t�ve correlat�on between RDW and the Gens�n� score. 13

They also found that a RDW value of 12.85% was an effect�ve
cut-off po�nt for pred�ct�ng CAD, w�th a sens�t�v�ty of 50% and
a spec�f�c�ty of 65%. Recently, Sah�n et al . concluded that RDW
values were �ndependently assoc�ated w�th a h�gh Syntax score
but were not assoc�ated w�th long-term mortal�ty �n pat�ents w�th
non-ST-elevat�on myocard�al �nfarct�on. 19

In agreement w�th the current l�terature, we found that
elevat�on �n RDW values was assoc�ated w�th both the presence
and complex�ty of CAD. Furthermore, we found that an RDW
value of 13.25% was an effect�ve cut-off po�nt �n order to
determ�ne the presence of CAD. Moreover, our study �s the f�rst
to show an assoc�at�on between RDW and CAD sever�ty �n a
d�abet�c populat�on.

Chron�c �nflammat�on and neurohumoral act�vat�on are
thought to be the key factors for both a worse card�ovascular
prognos�s and more complex coronary les�ons. 17,18 In our study,
hs-CRP levels were s�m�lar �n the two CAD groups, but there was
a pos�t�ve correlat�on between RDW and hs-CRP. Unfortunately,
we d�d not measure bra�n natr�uret�c pept�des, wh�ch are markers
of the neurohumoral pathway. Some researchers demonstrated
that elevated mean platelet volume (MPV) was assoc�ated w�th
acute coronary syndromes, thrombos�s and �nflammat�on. 20,21 We
also found a pos�t�ve relat�onsh�p between RDW and MPV.

It �s well known that there �s a l�nk between glycaem�c
d�sturbance and h�gh RDW values. Two d�fferent stud�es showed
a relat�onsh�p between glycosylated haemoglob�n and RDW
�n an unselected elderly populat�on and �n healthy adults. 22,23

Garg et al . demonstrated that glycosylated haemoglob�n was
an �ndependent pred�ctor of CAD sever�ty �n a non-d�abet�c
populat�on. 24 Our f�nd�ngs support the results of prev�ous stud�es.

Th�s study has some l�m�tat�ons. F�rst, we d�d not measure
some factors that m�ght have �nfluenced RDW levels, such as
v�tam�n B 12, folate and �ron levels. Second, card�ovascular events
were not analysed due to the cross-sect�onal nature of the study.
Th�rd, the relat�onsh�p between RDW, glycaem�c d�sturbance
and the sever�ty of CAD could have been better understood �f
we had analysed glycosylated haemoglob�n levels. Lastly, the
d�agnos�s of DM was based on a prev�ous h�story �nstead of
b�ochem�cal results.

Conclus�on
RDW values were s�gn�f�cantly h�gher �n d�abet�c than
non-d�abet�c pat�ents w�th CAD. H�gher RDW values were
related to more extens�ve and complex coronary les�ons,
suggest�ng that RDW may be a marker for pred�ct�ng CAD
sever�ty �n pat�ents w�th DM.
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Mar�juana assoc�ated w�th three-fold r�sk of death from hypertens�on
Mar�juana use �s assoc�ated w�th a three-fold r�sk of death from
hypertens�on, accord�ng to research publ�shed recently �n the
European Journal of Prevent�ve Card�ology.

‘Steps are be�ng taken towards legal�sat�on and
decr�m�nal�sat�on of mar�juana �n the Un�ted States, and rates
of recreat�onal mar�juana use may �ncrease substant�ally as a
result’, sa�d lead author Barbara A Yankey, a PhD student �n the
School of Publ�c Health, Georg�a State Un�vers�ty, Atlanta, US.
‘However, there �s l�ttle research on the �mpact of mar�juana use
on card�ovascular and cerebrovascular mortal�ty.’

In the absence of long�tud�nal data on mar�juana use, the
researchers des�gned a retrospect�ve follow-up study of NHANES
(Nat�onal Health and Nutr�t�on Exam�nat�on Survey) �nvolv�ng
part�c�pants aged 20 years and older. In 2005–2006, part�c�pants
were asked �f they had ever used mar�juana. Those who answered
‘yes’ were cons�dered mar�juana users. Part�c�pants reported the
age when they f�rst tr�ed mar�juana and th�s was subtracted from
the�r current age to calculate the durat�on of use.

Informat�on on mar�juana use was merged w�th mortal�ty
data �n 2011 from the Nat�onal Centre for Health Stat�st�cs. The
researchers est�mated the assoc�at�ons of mar�juana use and
durat�on of use w�th death from hypertens�on, heart d�sease
and cerebrovascular d�sease, controll�ng for c�garette use and
demograph�c var�ables �nclud�ng gender, age and ethn�c�ty. Death
from hypertens�on �ncluded mult�ple causes such as pr�mary
hypertens�on and hypertens�ve renal d�sease.

Among a total of 1 213 part�c�pants, 34% used ne�ther
mar�juana nor c�garettes, 21% used only mar�juana, 20% used
mar�juana and smoked c�garettes, 16% used mar�juana and
were past-smokers, 5% were past-smokers and 4% only smoked
c�garettes. The average durat�on of mar�juana use was 11.5 years.

Mar�juana users had a h�gher r�sk of dy�ng from hypertens�on.
Compared to non-users, mar�juana users had a 3.42-t�mes h�gher
r�sk of death from hypertens�on and a 1.04 greater r�sk for each

year of use. There was no assoc�at�on between mar�juana use and
death from heart d�sease or cerebrovascular d�sease.

Ms Yankey po�nted out that there were l�m�tat�ons to the way
mar�juana use was est�mated. For example, �t cannot be certa�n
that part�c�pants used mar�juana cont�nuously s�nce they f�rst
tr�ed �t.

She sa�d: ‘Our results suggest a poss�ble r�sk of hypertens�on
mortal�ty from mar�juana use. Th�s �s not surpr�s�ng s�nce
mar�juana �s known to have a number of effects on the
card�ovascular system. Mar�juana st�mulates the sympathet�c
nervous system, lead�ng to �ncreases �n heart rate, blood pressure
and oxygen demand. Emergency rooms have reported cases of
ang�na and heart attacks after mar�juana use.’

‘We found h�gher est�mated card�ovascular r�sks assoc�ated
w�th mar�juana use than c�garette smok�ng’, sa�d Ms Yankey.
‘Th�s �nd�cates that mar�juana use may carry even heav�er
consequences on the card�ovascular system than that already
establ�shed for c�garette smok�ng. However, the number of
smokers �n our study was small and th�s needs to be exam�ned
�n a larger study.’

‘Needless to say, the detr�mental effects of mar�juana on bra�n
funct�on far exceed that of c�garette smok�ng’, she added. Ms
Yankey sa�d �t was cruc�al to understand the effects of mar�juana
on health so that pol�cy makers and �nd�v�duals could make
�nformed dec�s�ons.

She sa�d: ‘Support for l�beral mar�juana use �s partly due to
cla�ms that �t �s benef�c�al and poss�bly not harmful to health.
W�th the �mpend�ng �ncrease �n recreat�onal mar�juana use �t �s
�mportant to establ�sh whether any health benef�ts outwe�gh the
potent�al health, soc�al and econom�c r�sks. If mar�juana use �s
�mpl�cated �n card�ovascular d�seases and deaths, then �t rests on
the health commun�ty and pol�cy makers to protect the publ�c.’

Source: European Soc�ety of Card�ology Press Off�ce
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