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Objectives: To evaluate the diagnostic utility of
platelet count (PLT), mean platelet volume (MPV),
and red cell distribution width (RDW) in patients
with active Crohn’s disease (CD) and intestinal
tuberculosis (ITB).

Methods: This study was conducted in the Department
of Gastroenterology, Zhongnan Hospital of Wuhan
University, Wuhan, China. Sixty-eight patients with
active CD, 35 with I'TB, and 22 as control group were
recruited. Blood routine test including white blood
cell, red blood cell, PLT, MPV, RDW, and so forth
was investigated.

Results: Patients with active CD and ITB have
increased PLT and RDW (both <0.001), and
decreased MPV (p=0.002). The RDW performed
preferably in predicting both active CD (odds ratio
[OR]=2.390, p=0.007), and ITB (OR=2.338,
=0.017), and had better diagnostic value (area under
the receiver operating characteristics curve [AUC] -
0.812; p<0.001) than CRP (AUC - 0.716; ]J=0.007)
and ESR (AUC - 0.804; p<0.001) in I'TB diagnosis.

Conclusion: Among the laboratory markers, RDW
not only possessed the favorable capability to predict
active CD, but also showed outstanding predicting
capability, and good diagnostic value in ITB.
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he pathogenesis of Crohn’s disease (CD) remains

unknown, and the diagnosis and judgment of active
CD is still a challenge for physicians to treat this disease.
A combination of symptoms, laboratory examinations,
and endoscopy with histology is commonly applied
to make the diagnosis, assess severity, and predict the
outcomes of disease.! An ideal marker should be easy
and rapid to perform, cheap, and reproducible for the
evaluation of activity of the disease. C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR) has been
widely used and highlighted in the judgment of activity
of inflammation diseases, and is recognized as the best
laboratory marker for active CD. However, it is still far
from ideal.? Blood routine tests, which include white
blood cells (WBC), red blood cells (RBC), platelet count
(PLT), and so forth is the most common laboratory
indices for clinical use. However, it is also considered
as an easily neglected detection in clinics. Studies on
platelets in inflammatory bowel disease (IBD) have
been put into execution. It is shown that platelet count
(PLT) increase has been observed, and it plays a crucial
role in hypercoagulable state of IBD, which results
in a high probability of microvascular thrombosis
and microcirculation dysfunction.’* Moreover, other
type of platelets, such as reticulated platelets was also
stated as a significant marker for ulcerative colitis.’
Mean platelet volume (MPV), a parameter related to
platelet function, refers to the average size of platelets,
and can reflect changes both in the platelet stimulation
and production rate. Kapsoritakis et al’ proposed that
MPV is significantly reduced in active IBD, and is
negatively correlated with the known activity markers,
such as WBC count, CRP, and ESR. However, a study
did not find this parameter useful in differentiating the
disease activity.® The reason for MPV decrease may be
correlated with thrombopoiesis disturbance in the early
stages of systemic inflammatory processes.’ Red cell
distribution width (RDW), a laboratory measure of the
heterogeneity of erythrocyte size, is usually used in the
differential diagnosis for clinical physicians. Although
RDW value is highlighted in iron deficiency rather
than in chronic disease, RDW is potentially correlated
with immunologic activity and chronic inflammatory
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diseases. One pilot study reported that RDW could be
applicable to differentiate between CD and ulcerative
colitis (UC).” A study showed that high RDW values
are significantly correlated to alternated CRP and ESR
levels.® Moreover, the association between increased
RDW and active IBD was evident in IBD patients with
and without anemia.” Tuberculosis is quite common in
developing countries, and intestinal tuberculosis (ITB) is
the sixth most common extrapulmonary tuberculosis.'
The ITB presents with diverse clinical manifestations
and mimics clinical entities of CD. Differentiation
between ITB and CD is still a crucial challenge." In
the present study, we investigated whether PLT, MPV,
and RDW could be useful in the diagnosis of CD or
ITB compared with irritable bowel syndrome (IBS) as
control, and then analyzed, and compared the utility
of these markers compared with CRP and ESR. In
addition, we examined whether these markers could be
helpful to differentiate active CD and I'TB.

Methods. Sixty-cight patients with active CD
hospitalized at the Department of Gastroenterology,
Zhongnan Hospital of Wuhan University, Wuhan, China
from January 2010 to January 2012 were included in the
current respective study. Patients with the coexistence
of other severe systemic or infectious diseases were
excluded. The patients with active CD were diagnosed
by clinical, endoscopic, radiological, histopathological
means on the basis of the diagnostic criteria.'”” The
selection of active CD patient was according to the
simplified Crohn’s Disease Activity Index (HBI)." The
CD patients with HBI >4 were defined as active CD.
Simultaneously, 35 patients with ITB, and 22 patients
with IBS diarrhea (IBS-D) were collected in Zhongnan
Hospital of Wuhan University. The diagnosis of 1TB
was according to radiology, endoscopy, pathology and
diagnostic treatment of anti-tuberculosis drugs. The
diagnosis of IBS-D was according to the guidelines.'
All subjects were unrelated people in Hubei province
without history of IBD, immune, ischemia, or radiation
diseases. All patients and controls have never received
any medication such as aspirin, oral contraceptives,
nonsteroidal  anti-inflammatory  drugs, or oral
anticoagulants, which can cause platelet or coagulation,
and fibrinolytic abnormalities during the last 8 weeks
before blood sampling. The ethics committee of
Zhongnan Hospital of Wuhan University approved the
study. Written consent was obtained from all subjects.
Fasting blood samples were obtained from all subjects.
Samples for blood routine test were collected into
sterile vacuum tubes within ethylenediaminetetraacetic

acid (EDTA) tripotassium salt, while samples for
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ESR and CRP were collected into tubes containing
sodium citrate. Blood routine test, ESR, and CRP were
determined using automatic devices.

The statistical analysis was conducted with Statistical
Package for Social Sciences version 13 for Windows
(SPSS Inc, Chicago, IL, USA). Measurement data
were presented as mean + standard deviation or mean
rank, and numeration data are expressed as number of
cases. Chi-square test was used for categorical variables.
Laboratory indices normally distributed were analyzed
with a t-test for 2 independent samples, or one-way
analysis of variance (ANOVA, Welch) for 3 independent
samples, and the variables abnormally distributed were
managed with Mann Whitney test, or Kruskal Wallis test
instead. Spearman correlative analysis was performed to
detect the relationship among these markers. Binary
logistic regression was used to determine the association
of markers and disease. The diagnostic utility was
evaluated by means of receiver operating characteristics
(ROC) curve analysis. Optimal cut-off value, as well as
the sensitivity, specificity, Youden index, and diagnostic
accuracy of indices were calculated as well. The overall
performance was expressed in terms of the area under

Table 1 - Demographic and clinical characteristics of patient’s included
in a study at the Department of Gastroenterology, Zhongnan

Hospital of Wuhan University, Wuhan, China.

Intestinal s 1
Variables Con(t:_)lzg;'oup tuberculosis Crol(l:_s Gdz;;ease
a (n=35) B

Age, years 55.9 +15.7 36.0 + 14.9 35.5+12.9
Gender

M 12 19 43

F 10 16 25
Duration of disease ~ 37.6 + 63.0 16.0 +29.3 38.3 +45.7
(months)
Localization of the
disease, n(%)

Tleitis N/A 6(17.1) 34 (50.0)

Colitis N/A 19 (54.3) 22 (32.4)

Ileocolitis N/A 10 (28.6) 12 (17.6)

the ROC curve (AUC) with 95% confidence interval
(CI). All calculated p-values were 2-sided, and a p<0.05

was considered significant.

Results. Demographic profiles and laboratory
markers of patients. As shown in Table 1, patients with
ITB and active CD were younger than IBS patients.
Active CD and IBS seemed to have longer disease
duration than ITB hospitalized. The distribution of
ITB showed that 17.1% had ileal, 54.3% had colonic,
and 28.6% had ilea-colonic involvement. The clinical
findings in active CD were as follows: 50% ileitis,
32.4% colitis, and 17.6% ileocolitis. Furthermore,
ITB and active CD had lower albumin concentration
(p<0.001), increased WBC (p=0.003), and PLT count
(»<0.001), increased RDW (p<0.001), and decreased
MPV (p=0.002). Active CD was more apt to get anemia
(»=0.005) compared with ITB (Table 2). However, no
significant difference was found in the markers above
between active CD and ITB (data not shown).
Relationship between MPV, RDW, PLT and other

disease indices. Based on Spearman correlative analysis,

Table 2 - Comparison analysis of laboratory values of patient’s included
in a study at the Department of Gastroenterology, Zhongnan
Hospital of Wuhan University, Wuhan, China.

Control Intestinal Crohn’s
Markers group (n=22) tuberculosis disease P-value
(n=35) (n=68)
Albumin (g/dL) 42.6+3.6 36.4+7.7 36.3+59 <0.001*7
CRP (mg/L) N/A 41.6+51.0 27.4+31.2 0.3817
ESR (mm/h) N/A 284221 31.3+269 0.712%
RBC (x10"%/L) 42+0.6 42+0.6 3.8+0.7 0.005*1
WBC (x10°/L) 50+1.2 7.4 +3.4 6.5+2.8 0.003*1
PLT (x10°/L) 186.7 + 44.1 294.1 + 141.2 308 + 113.0 <0.001*1
MPV (%CV) 10.4 +2.5 8.8+2.4 8.4+1.6 0.002*1
RDW (fL) 13.7 + 1.1 159+2.6 16.0+3.4 <0.001*1

*Kruskal Wallis test, "Mann Whitney test, Tsignificant difference. CRP
- C-reactive protein, ESR - erythrocyte sedimentation rate, RBC - red
blood cells, WBC - white blood cells, PLT - platelet count, MVP - mean
platelet volume, RDW - red cell distribution width

Table 3 - Binary regression analysis for independent markers in active Crohn’s disease and intestinal tuberculosis of
patient’s included in a study at the Department of Gastroenterology, Zhongnan Hospital of Wuhan University,

‘Wuhan, China.

Crohn’s disease versus control group

Intestinal tuberculosis versus control group

Markers

Odd ratio (95% CI) P-value Odd ratio (95% CI) P-value
Platelet count 1.013 (0.998-1.027) 0.086 1.001 (0.982-1.020) 0.916
Mean platelet volume 0.742 (0.472-1.165) 0.194 0.769 (0.507-1.166) 0.216
Red cell distribution width 2.390 (1.269-4.502) 0.007* 2.338 (1.161-4.7006) 0.017*
C-reactive protein 1.025 (0.989-1.063) 0.177 1.013 (0.981-1.046) 0.422
Erythrocyte sedimentation rate 1.157 (1.003-1.336) 0.046* 1.192 (0.997-1.425) 0.054
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in both active CD and ITB, PLT was significantly
positively correlated with CRP (r=0.361, p<0.001and
r=0.349, p=0.008) and ESR (r=0.601, p<0.001 and
r=0.550, p<0.001). However, MPV showed negative
correlation with CRP (r=-0.369, p<0.001) and ESR
(r=-0.340, p=0.001) only in active CD. Moreover, the
correlation between RDW and ESR was remarkable in
both diseases (r=0.296, p=0.005; r=0.307, p=0.020).
Notably, the relationship among PLT, MPV and RDW
appeared significant in both diseases (p=0.001 or p<
0.001). Casually, it was shown that the level of albumin
in patients with both diseases was obviously correlated
with PLT (r=-0.592, p<0.001 and r=-0.431, p=0.001),
MPV (r=0.434, p<0.001land r=0.417, p=0.001) and
RDW (r=-0.380, p<0.001and r=-0.301, p=0.023).
Correlation between MPV, RDW, PLT, and disease
compared with CRP and ESR. Binary logistic regression
analysis (Table 3) showed that RDW behaved as a
favorable independent marker in predicting both active
CD and ITB (OR=2.390, p=0.007 and OR=2.338,
=0.017), as compared to CRP (OR=1.025, p=0.177
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and OR=1.013, »=0.422) and ESR (OR=1.157,
=0.046 and OR=1.192, p=0.054). However, compared
with CRP and ESR, PLT (OR=1.013, p=0.086 and
OR=1.001, p=0.916) and MPV (OR=0.742, p=0.194
and OR=0.769, p=0.216) performed lower value in
detecting the 2 diseases.

Comparison 0f diagnostic value 0f MPV, RDW,
PLT; and CRE as well as ESR. The diagnostic value
of MPV, RDW, and PLT between active CD and IBS
was conducted, and the results are presented in Figure
1. Based on the ROC curve, it was shown that PLT
(AUC - 0.848; p<0.001) behaved better as an indicator
for active CD, compared with CRP (AUC - 0.691;
»=0.007) and ESR (AUC - 0.844; p<0.001). Meantime,
value of RDW (AUC - 0.812; p<0.001) seemed better
than CRP (AUC - 0.716; p=0.007) and ESR (AUC -
0.804; p<0.001) in I'TB diagnosis. A PLT cut-off value
of 247.5 x 10°/L had a sensitivity of 70.59%, and a
specificity of 90.9% in detecting active CD. A RDW
cut-off value of 14.45% had a sensitivity of 74.29%,
and a specificity of 86.36% in detecting ITB. In
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Figure 1 - Receiver operating characteristics (ROC) curves for markers in active Crohn’s disease diagnosis showing: A) platelet count (PLT) (area under the
ROC curve [AUC] - 0.848, p<0.001) (gold), red cell distribution width (RDW) (AUC - 0.759, p<0.001) )(purple), C-reactive protein (CRP)
(AUC - 0.691, p=0.007) (blue), erythrocyte sedimentation rate (ESR) (AUC - 0.844, p<0.001) (green); B) mean platelet volume (MPV) (AUC
- 0.753, p<0.001) (blue); and for markers in intestinal tuberculosis diagnosis: C) PLT (AUC - 0.779, p<0.001) (gold), RDW (AUC - 0.812,
<0.001) (purple), CRP (AUC - 0.716, p=0.007) (blue), ESR (AUC - 0.804, p<0.001) (green); and D) MPV (blue) (AUC - 0.701, p=0.011).
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differentiating ITB and active CD without significant
difference, all the markers showed little diagnostic value
(data not shown).

Discussion. In this retrospective study, we found
increased level of PLT and RDW, as well as decreased
MPV in patients with both active CD and ITB. We
also detected RDW did best in predicting both diseases
as markers individually. Meanwhile, PLT in active
CD, as well as RDW in ITB owned the largest AUC
as diagnostic markers. The CRP is one of the most
vital indications for acute phase in humans, which is
a pentameric protein, composed of 5 monomers. It
increased in most IBD, whereas CD is correlated with
a strong CRP response, and UC has only a modest to
absent CRP response.” The ESR is also considered as
an important laboratory index in IBD, but it would
be affected by the plasma concentration, and on the
number and size of RBC. Moreover, ESR will increase
along with age. Tests for CRP and ESR have been
used to assess inflammatory processes and predict the
course of IBD progression.” In our study, we found
that CRP and ESR were both higher in active CD and
ITB compared with IBS. We also discovered that CRP
and ESR displayed good sensitivity, and specificity as a
diagnostic indicator.

In terms of diagnosis of CD, it was reported that the
elevated PLT was correlated with disease severity and
serum orosomucoid level.’ The reason for increase of
PLT in IBD was unclear and the possible explanation
was the nonspecific responses to inflammation.” In
comparison with lots of studies for platelet count in
IBD, there was little investigation with regard to PLT
in ITB. As evidenced in our study, we demonstrated
the existence of increased number of platelet though
the reason, for which was not clear. Based on our
results, we also found PLT displayed the significant
predominance as an indicator of active CD, and its
value of AUC was even beyond CRP and ESR. The PLT,
as a diagnostic marker showed sensitivity (70.59%),
specificity (90.9%), and Youden index (0.615), and
overall accuracy (75.55%), equaling to those of CRP
but lower than ESR. Thus, our findings suggested that
PLT should be made account of in differentiating active
CD and IBS. Nonetheless, the predicting value of PLT
(OR=1.013, p=0.086) was much lower than CRP and
ESR. In a word, PLT displayed favorable diagnostic
value but cannot replace other examinations.

The MPV, an easily overlooked marker in IBD, is
significantly reduced in active inflammatory bowel
disease and is negatively correlated with the known
inflammatory bowel disease activity markers and the
platelet activation products.’ In our study, the finding

that MPV decreased in active CD was in line with
previous reports.>'® Platelet volume was reported to
correlate with platelet function and was influenced by
inflammation.® The reason for the decreased MPV in
IBD remains unclear. Some authors speculated that
reduced MPV was attributed to the consumption of
large activated platelets in the intestinal vasculature.’
Others proposed that the platelets’ life length in IBD
was normal and consumption of thrombocytes was
minimal.> Besides, Kapsoritakis et al> demonstrated
that the disturbance of thrombopoiesis was involved in
the descendent MPV. According to our results, we also
discovered the reduced MPV in I'TB. As far as we know,
there are few articles targeting MPV in ITB though
some reports noticed MPV in pulmonary tuberculosis."”
More researches with big sample can be carried out to
confirm and explain our results of MPV in ITB. As a
diagnostic marker in inflammatory bowel disease, MPV
was paid increasing attention in recent years. One study
showed that level of MPV reduced in UC, particularly
in patients with active UC. Decreased MPV may be
an indicator for increased disease activity in patients
with UC."® Another study based on 56 patients with
CD demonstrated MPV was statistically significantly
reduced during clinical relapse compared with clinical
remission.” Recently, researchers detected that MPV
behaved well in diagnosis of determination of CD and
healthy control but was useless in discriminate disease
activity.'® However, our findings that MPV behaved
inferiorly in either predicting or diagnosing active CD
than ESR or CRP did not approve the important value
of MPV as a diagnostic marker in active CD or ITB.
The RDW reflects the variability in the size of
circulating red blood cells and is routinely reported
by automated laboratory equipment used to perform
complete blood counts. The association between
increased RDW and active IBD was evident in IBD
patients with and without anemia.” Consistently,
we discovered the level of RDW in the present study
appeared higher in active CD than in control. The
mechanism is unknown. An elevation in the RDW may
occur in conditions of ineffective red cell production
(iron deficiency, B12 or folate deficiency, and
hemoglobinopathies), increased red cell destruction
(hemolysis), or after blood transfusions.”® As for the
results of logistic regression analysis, we found RDW
presented higher odds ratio than either CRP or ESR
did, which suggested dramatic value of RDW in
predicting active CD. There was also evidence showed
that RDW was better than CRP and ESR in predicting
activity of CD.? Meantime, it was shown in ROC curve
analysis that RDW had larger AUC than CRP did. All

the results above-mentioned indicated the notable value

Saudi Med J 2013; Vol. 34 (11) 1165
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of RDW in the prediction and diagnosis of active CD.
This marker deserves more attention and research.

According to our research, we discovered the
increased RDW in ITB. Although the specificity and
sensitivity of RDW was lower than CRP and ESR,
the odds ratio and AUC of this marker appeared
highest in the five markers. To our knowledge, there
was little research focusing on RDW in ITB, and the
mechanism of the increased RDW was not clear. We
firstly demonstrated the existence of elevated RDW and
the prominent predicting value of RDW in ITB. RDW
should be attached importance to for clinicians in the
diagnosis of ITB. This study can be repeated with a
larger sample to prove our discovery and the mechanism
deserves explored.

Based on the Spearman correlation analysis in active
CD and ITB, we detected the relationship between the
3 markers, such as PLT, MPV, or RDW, and the known
disease activity indices (ESR or CRP). The significant
correlation of them indicated the importance of the
3 markers in inflammation, and may suggest a link
between the 3 markers and the inflammatory course
itself. For one with a history of mild abdominal
pain or diarrhea, the presence of normal screening
laboratory values often implicated functional disorder
(for example, irritable bowel syndrome) as a cause of
symptoms and precludes additional diagnostic testing.
Thus, we considered that the choice of patients with
IBS as controls was appropriate in our research.

There are some limitations in our study, patients
that come to be hospitalized could not be controlled by
us, and not all of the IBS-D patients are willing to get
common inflammatory biomarkers, such as ESR and
CRP as they cannot afford it, and the age disparity may
affect the result, but we also could conclude that the
high prevalence of old-aged IBS-D, while active CD
showed 2 peak in the age.

In conclusion, our study demonstrated the increased
PLT and RDW, as well as the decreased MPV in active
CD and ITB. As a cheap and convenient laboratory
indicator, except for possessing the capability to predict
active CD, RDW showed outstanding predicting
capability and good diagnostic value in I'TB, and merits
more concern, as well as, investigated in depth.

Acknowledgment. 7he authors gratefully acknowledge the
numerous individuals who volunteered to participate in this study.

References

1. Eugene C. The second European evidence-based Consensus
on the diagnosis and management of Crohn’s disease. Clin Res
Hepatol Gastroenterol 2011; 35: 257-259.

1166  Saudi Med J 2013; Vol. 34 (11)

WWW.Smj.org.sa

2. Vermeire S, Van Assche G, Rutgeerts P Laboratory markers
in IBD: useful, magic, or unnecessary toys? Guz 2006; 55:
426-431.

3. Danese S, Motte Cd Cde L, Fiocchi C. Platelets in inflammatory
bowel disease: clinical, pathogenic, and therapeutic implications.
Am J Gastroenterol 2004; 99: 938-945.

4. Dong WG, Liu SP. Zhu HH, Luo HS, Yu JP Abnormal
function of platelets and role of angelica sinensis in patients with
ulcerative colitis. World | Gastroenterol 2004; 10: 606-609.

5. Kapsoritakis AN, Koukourakis MI, Sfiridaki A, Potamianos SB,
Kosmadaki MG, Koutroubakis IE, et al. Mean platelet volume:
a useful marker of inflammatory bowel disease activity. Am J
Gastroenterol 2001; 96: 776-781.

6. Zubcevic N, Mesihovic R, Zubcevic S. Usefulness of laboratory
data in estimation of Crohn’s disease activity. Med Arh 2010;
64: 33-36.

7. Clarke K, Sagunarthy R, Kansal S. RDW as an additional
marker in inflammatory boweldisease/undifferentiated colitis.
Dig Dis Sci 2008; 53: 2521-2523.

8. LiPPi G, Targher G, Montagnana M, Salvagno GL, Zoppini G,
Guidi GC. Relation between red blood cell distribution width
and inflammatory biomarkers in a large cohort of unselected
outpatients. Arch Pathol Lab Med 2009; 133: 628-632.

9. Song CS, Park DI, Yoon MY, Seok HS, Park JH, Kim HJ, et al.
Association Between Red Cell Distribution Width and Disease
Activity in patients with Inflammatory Bowel Disease. Dig Dis
Sei 20125 57: 1033-1038.

10. Donoghue HD, Holton J. Intestinal tuberculosis. Curr Opin
Infect Dis 2009; 22: 490-496.

11. Almadi MA, Ghosh S, Aljebreen AM. Differentiating intestinal
tuberculosis from Crohn’s disease: a diagnostic challenge. Am J
Gastroenterol 2009; 104: 1003-1012.

12. Satsangi ], Silverberg MS, Vermeire S, Colombel JE The
Montreal classification of inflammatory bowel disease:
controversies, consensus, and implications. Guz 2006; 55:
749-753.

13. Jelsness-Jorgensen LD Bernklev T, Moum B. Calprotectin
Is a Useful Tool in Distinguishing Coexisting Irritable
Bowel-Like Symptoms from That of Occult Inflammation
among Inflammatory Bowel Disease Patients in Remission.
Gastroenterol Res Pract 2013; Epub 2013 Feb 6.

14. Dalrymple J, Bullock I. Diagnosis and management of irritable
bowel syndrome in adults in primary care: summary of NICE
guidance. BMJ 2008; 336: 556-558.

15. Lewis JD. The utility of biomarkers in the diagnosis and therapy
of inflammatory bowel disease. Gastroenterology 2011; 140:
1817-1826.

16. Liu S, Ren J, Han G, Wang G, Gu G, Xia Q, et al. Mean
platelet volume: a controversial marker of disease activity in
Crohn’s disease. Eur ] Med Res 2012; 17: 27.

17. Sahin F, Yazar E, Yildiz P. Prominent features of platelet count,
plateletcrit, mean platelet volume and platelet distribution
width in pulmonary tuberculosis. Multidiscip Respir Med 2012;
7: 38.

18. Yiiksel O, Helvaci K, Basar O, K&klii S, Caner S, Helvaci N,
et al. An overlooked indicator of disease activity in ulcerative
colitis: mean platelet volume. Plazelets 2009; 20: 277-281.

19. Douda T, Bures J, Rejchrt S, Kopdcovd M, Pecka M, Maly ]J.
Mean platelet volume (MPV) in Crohn’s disease patients. Cas
Lek Cesk 2006; 145: 870-873. Czech

20. Tonelli M, Sacks E Arnold M, Moye L, Davis B, Pfeffer M,
et al. Relation between red blood cell distribution width and
cardiovascular event rate in people with coronary disease.
Circulation 2008; 117: 163-168.


http://dx.doi.org/10.1016/j.clinre.2011.02.005 
http://dx.doi.org/10.1016/j.clinre.2011.02.005 
http://dx.doi.org/10.1016/j.clinre.2011.02.005 
 http://dx.doi.org/10.1136/gut.2005.069476 
 http://dx.doi.org/10.1136/gut.2005.069476 
 http://dx.doi.org/10.1136/gut.2005.069476 
http://dx.doi.org/10.1111/j.1572-0241.2004.04129.x  
http://dx.doi.org/10.1111/j.1572-0241.2004.04129.x  
http://dx.doi.org/10.1111/j.1572-0241.2004.04129.x  
http://www.wjgnet.com/1007-9327/full/v10/i4/606.htm 
http://www.wjgnet.com/1007-9327/full/v10/i4/606.htm 
http://www.wjgnet.com/1007-9327/full/v10/i4/606.htm 
http://dx.doi.org/10.1007/s00384-007-0330-y 
http://www.scopemed.org/fulltextpdf.php?mno=2403
http://www.scopemed.org/fulltextpdf.php?mno=2403
http://www.scopemed.org/fulltextpdf.php?mno=2403
http://dx.doi.org/10.1007/s10620-007-0176-8
http://dx.doi.org/10.1007/s10620-007-0176-8
http://dx.doi.org/10.1007/s10620-007-0176-8
http://dx.doi.org/10.1043/1543-2165-133.4.628 
http://dx.doi.org/10.1043/1543-2165-133.4.628 
http://dx.doi.org/10.1043/1543-2165-133.4.628 
http://dx.doi.org/10.1043/1543-2165-133.4.628 
http://dx.doi.org/10.1007/s10620-011-1978-2 
http://dx.doi.org/10.1007/s10620-011-1978-2 
http://dx.doi.org/10.1007/s10620-011-1978-2 
http://dx.doi.org/10.1007/s10620-011-1978-2 
http://dx.doi.org/10.1097/QCO.0b013e3283306712 
http://dx.doi.org/10.1097/QCO.0b013e3283306712 
http://dx.doi.org/10.1038/ajg.2008.162  
http://dx.doi.org/10.1038/ajg.2008.162  
http://dx.doi.org/10.1038/ajg.2008.162  
http://dx.doi.org/10.1136/gut.2005.082909 
http://dx.doi.org/10.1136/gut.2005.082909 
http://dx.doi.org/10.1136/gut.2005.082909 
http://dx.doi.org/10.1136/gut.2005.082909 
http://dx.doi.org/10.1155/2013/620707
http://dx.doi.org/10.1155/2013/620707
http://dx.doi.org/10.1155/2013/620707
http://dx.doi.org/10.1155/2013/620707
http://dx.doi.org/10.1155/2013/620707
http://dx.doi.org/10.1136/bmj.39484.712616.AD  
http://dx.doi.org/10.1136/bmj.39484.712616.AD  
http://dx.doi.org/10.1136/bmj.39484.712616.AD  
http:dx.doi.org/10.1053/j.gastro.2010.11.058 
http:dx.doi.org/10.1053/j.gastro.2010.11.058 
http:dx.doi.org/10.1053/j.gastro.2010.11.058 
http://dx.doi.org/10.1186/2047-783X-17-27 
http://dx.doi.org/10.1186/2047-783X-17-27 
http://dx.doi.org/10.1186/2047-783X-17-27 
http://dx.doi.org/10.1186/2049-6958-7-38
http://dx.doi.org/10.1186/2049-6958-7-38
http://dx.doi.org/10.1186/2049-6958-7-38
http://dx.doi.org/10.1186/2049-6958-7-38
http://dx.doi.org/10.1080/09537100902856781
http://dx.doi.org/10.1080/09537100902856781
http://dx.doi.org/10.1080/09537100902856781
http://www.ncbi.nlm.nih.gov/pubmed/17168422 
http://www.ncbi.nlm.nih.gov/pubmed/17168422 
http://www.ncbi.nlm.nih.gov/pubmed/17168422 
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.727545
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.727545
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.727545
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.727545



