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BackgroundBackgroundBackgroundBackground

IHD is the leading cause of death all over theIHD is the leading cause of death all over theIHD is the leading cause of death all over the IHD is the leading cause of death all over the 
worldworld
R ibl f 50% f li iR ibl f 50% f li iResponsible for 50% of mortality in Responsible for 50% of mortality in 
developed countries and 25% deaths in the developed countries and 25% deaths in the 
d l i ldd l i lddeveloping world developing world 
In Pakistan around 1 in 4 middleIn Pakistan around 1 in 4 middle--aged adults aged adults 
have evidence of ischemic heart disease have evidence of ischemic heart disease 



Back groundBack ground

Atherosclerosis is a Atherosclerosis is a 
chronic inflammatory chronic inflammatory 
diseasedisease

L k t t iL k t t iLeukocyte count is a Leukocyte count is a 
marker of inflammation marker of inflammation 



Back groundBack groundgg

Si il lSi il l d dd d h l bih l bi l ll l ddSimilarly,Similarly, decreaseddecreased hemoglobinhemoglobin levelslevels andand
elevatedelevated ESRESR areare knownknown toto bebe associatedassociated withwith
anan increasedincreased riskrisk ofof coronarycoronary atherosclerosisatherosclerosisanan increasedincreased riskrisk ofof coronarycoronary atherosclerosisatherosclerosis

HH ii didi ff hh C iC iHowever,However, previousprevious studiesstudies areare forfor thethe CaucasianCaucasian
populationpopulation andand thethe valuesvalues maymay varyvary withwith
ethnicityethnicity SoSo therethere isis aa needneed forfor studiesstudies totoethnicityethnicity.. SoSo therethere isis aa needneed forfor studiesstudies toto
establishestablish thethe associationassociation ofof thesethese variablesvariables withwith
cardiovascularcardiovascular diseasesdiseases inin nativenative populationpopulationc d v scc d v sc d s s sd s s s vv p pp p



ObjectivesObjectivesObjectivesObjectives

ToTo findfind outout anyany associationassociation ofof whitewhite bloodblood cellcell
counts,counts, hemoglobinhemoglobin andand ESRESR levelslevels withwith
ischemicischemic heartheart diseasedisease inin highhigh riskrisk nativenative
populationpopulation



Materials and methodsMaterials and methodsMaterials and methodsMaterials and methods

Study was approved by the Ethical Committee Study was approved by the Ethical Committee 
and research board of the University of health and research board of the University of health 
sciences, Lahoresciences, Lahore

Written informed consent was obtained from Written informed consent was obtained from 
every study participantevery study participantevery study participantevery study participant



Material and MethodsMaterial and MethodsMaterial and MethodsMaterial and Methods

Study designStudy design

ObservationalObservational
AnalyticalAnalytical
CrossCross--sectionalsectional



Study sampleStudy sampleStudy sampleStudy sample

Total 200 male subjectsTotal 200 male subjectsTotal 200 male subjectsTotal 200 male subjects
4040--60 yrs60 yrs

Patient Group
N=99  

Control Group
N=101

No H/o IHD 
Age and gender

H/o IHD
Atherosclerotic palques Age and gender

matched subjects
Atherosclerotic palques

on angiography



Inclusion CriteriaInclusion CriteriaInclusion CriteriaInclusion Criteria

PatientsPatients ofof ischemicischemic heartheart diseasedisease andand angiographicallyangiographically
provenproven atheroscleroticatherosclerotic plaqueplaque

HealthyHealthy normalnormal volunteersvolunteers withwith nono historyhistory ofof ischemicischemic
didi lldiseasedisease asas controlcontrol groupgroup



Exclusion criterionExclusion criterion

Subjects with Subjects with 

-- DiabetesDiabetes mellitusmellitus

-- ImmunodeficiencyImmunodeficiencyImmunodeficiencyImmunodeficiency

-- ImmunoproliferativeImmunoproliferative disordersdisorders

-- AcuteAcute oror recentrecent infectionsinfections

-- CardiogenicCardiogenic shockshock

-- RecentRecent historyhistory ofof immunosuppressiveimmunosuppressive
treatmenttreatment

-- TakingTaking statinsstatins (lipid(lipid loweringlowering drugs)drugs)



Study Variable Study Variable 
DeterminationsDeterminationsDeterminationsDeterminations



Complete blood cell counts and Complete blood cell counts and pp
HemoglobinHemoglobin

5 ml of venous blood was drawn into a purple 5 ml of venous blood was drawn into a purple 
top (with EDTA) vacutainer tube (B.D)top (with EDTA) vacutainer tube (B.D)p ( ) ( )p ( ) ( )

Samples were analyzed for complete blood Samples were analyzed for complete blood 
t d h l bi b i h t lt d h l bi b i h t lcounts and hemoglobin by using hematology counts and hemoglobin by using hematology 

autoauto--analyzer (Sysmex XSanalyzer (Sysmex XS--1000i, Kobe, Japan)1000i, Kobe, Japan)
Reports were  also confirmed microscopically by Reports were  also confirmed microscopically by 
making slides of peripheral smearsmaking slides of peripheral smears



ESRESRESRESR

ESR d i d b i lESR d i d b i lESR was determined by conventional ESR was determined by conventional 
Westergren tube methodWestergren tube method

Venous blood in EDTA tube was mixed and Venous blood in EDTA tube was mixed and 
then sucked into the Westergren tube to thethen sucked into the Westergren tube to thethen sucked into the Westergren tube to the then sucked into the Westergren tube to the 
100mm mark by means of a teat100mm mark by means of a teat

Tube was placed exactly vertical for 60 Tube was placed exactly vertical for 60 
minutes and then results were noted minutes and then results were noted 



STATISTICAL ANALYSISSTATISTICAL ANALYSISSTATISTICAL ANALYSISSTATISTICAL ANALYSIS

St ti ti l l i d i SPSS iSt ti ti l l i d i SPSS iStatistical analysis was done using SPSS version Statistical analysis was done using SPSS version 
12 (SPSS, Inc, Chicago, IL, U.S.A.)12 (SPSS, Inc, Chicago, IL, U.S.A.)

Categorical data is presented as percentages Categorical data is presented as percentages 
(freq en ies)(freq en ies)(frequencies)(frequencies)

Quantitative data as medians and IQR valuesQuantitative data as medians and IQR valuesQuantitative data as medians and IQR values. Quantitative data as medians and IQR values. 



STATISTICAL ANALYSISSTATISTICAL ANALYSISSTATISTICAL ANALYSISSTATISTICAL ANALYSIS

F i l d P hiF i l d P hi SSFor categorical data, Pearson chiFor categorical data, Pearson chi--Square test was Square test was 
used to determine any significant association used to determine any significant association 
between the groups for different variablesbetween the groups for different variablesbetween the groups for different variablesbetween the groups for different variables

For quantitative data, Mann Whitney rank sum test For quantitative data, Mann Whitney rank sum test 
was used to determine any significant differenceswas used to determine any significant differenceswas used to determine any significant differences was used to determine any significant differences 
between the study groupsbetween the study groups
The pThe p value ≤0 05 was considered statisticallyvalue ≤0 05 was considered statisticallyThe pThe p--value ≤0.05 was considered statistically value ≤0.05 was considered statistically 
significantsignificant



RESULTSRESULTSRESULTS     RESULTS     



Base line Clinical Characteristics of the Base line Clinical Characteristics of the 
ddstudy groupsstudy groups

Variables Control Patient p-Value

Number Frequency %age Number Frequency %ageNumber Frequency %age Number Frequency %age

Hypertension 101 24 24.24 99 20 19.8 0.543

Smoking 101 31 31.31 99 54 53.46 0.003

Family H/O IHD 101 29 29.29 99 41 40.95 0.06



Base line Clinical Characteristics of the Base line Clinical Characteristics of the 
ddstudy groupsstudy groups

Variables Variables Control Control Patient Patient pp--Value Value 

Number Number MedianMedian IQR IQR Number Number MedianMedian IQRIQR

Fasting Fasting 
Blood SugarBlood Sugar 101101 8989 16 516 5 9999 100100 1616 <0 0001<0 0001Blood Sugar Blood Sugar 101101 8989 16.516.5 9999 100100 1616 <0.0001<0.0001

Cholesterol Cholesterol 101101 185185 4343 9999 165165 58.5058.50 0.002 0.002 

TriglycerideTriglyceride 100100 156156 100100 9999 124124 107107 0.101 0.101 



Total Leukocyte CountTotal Leukocyte Count
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Differential Leukocyte CountDifferential Leukocyte Count
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TotalTotal LeukocyteLeukocyte CountCount
AA strongstrong associationassociation ofof totaltotal leukocyteleukocyte countcountgg yy
withwith angiographicallyangiographically establishedestablished atherosclerosisatherosclerosis

DifferentialDifferential LeukocyteLeukocyte CountCount
ThTh ii i ii i bb l dl dThereThere isis anan associationassociation betweenbetween elevatedelevated
neutophilsneutophils andand decreaseddecreased lymphocyteslymphocytes withwith
increasedincreased riskrisk ofof IHDIHDincreasedincreased riskrisk ofof IHDIHD

Jia E et al. Acta Pharmacologica Sinica 2005;26 (9):1057-1062
Madjid M et al. J Am Coll Cardiol 2004;44:1945-1956



HemoglobinHemoglobinHemoglobinHemoglobin
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H m l binH m l binHemoglobinHemoglobin

IncreasedIncreased hemoglobinhemoglobin levelslevels areare associatedassociated withwithIncreasedIncreased hemoglobinhemoglobin levelslevels areare associatedassociated withwith
reducedreduced severityseverity ofof atherosclerosisatherosclerosis

DecreasedDecreased HbHb levellevel isis anan independentindependent riskrisk factorfactor
ff CVDCVD ii ll l il iforfor CVDCVD inin generalgeneral populationpopulation

Dijk J M et al Atherosclerosis 2006;188:444 49Dijk J.M et al.  Atherosclerosis 2006;188:444-49
Sarnak M.Jet al.  J. Am. Coll. Cardiol. 2002;40:27-33



ESRESRESRESR
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ESRESRESRESR

ThereThere isis anan establishedestablished correlationcorrelation betweenbetween highhighThereThere isis anan establishedestablished correlationcorrelation betweenbetween highhigh
ESRESR levelslevels andand coronarycoronary atherosclerosisatherosclerosis

ProgressivelyProgressively higherhigher ESRESR inin thethe presencepresence ofof
i hi lli hi ll d dd d jj iiangiographicallyangiographically documenteddocumented majormajor narrowingnarrowing

ofof 11,, 22,, 33--vesselvessel diseasedisease

Natali A. et al. EurHeart J 2003;24:639-648



ConclusionConclusionConclusionConclusion

Although the values of TLC, DLC, Hb and ESRAlthough the values of TLC, DLC, Hb and ESRAlthough the values of TLC, DLC, Hb and ESR Although the values of TLC, DLC, Hb and ESR 
were within normal range in both groups butwere within normal range in both groups but

TLC was significantly higher in patientsTLC was significantly higher in patients

Neutrophils higher and Lymphocytes lower inNeutrophils higher and Lymphocytes lower inNeutrophils higher and Lymphocytes lower in Neutrophils higher and Lymphocytes lower in 
patient grouppatient group

Hb lower in patientsHb lower in patientsHb lower in patientsHb lower in patients

ESR higher in patients.ESR higher in patients.



ConclusionConclusionConclusionConclusion

ThTh fi difi di i t ti t t ithith thth p ip iTheseThese findingsfindings areare consistentconsistent withwith thethe previousprevious
studies,studies, indicatingindicating thethe associationassociation ofof thesethese variablesvariables

ithith IHDIHD ii titi p p l tip p l tiwithwith IHDIHD inin nativenative populationpopulation

TheseThese areare lowlow cost,cost, goodgood reproducibilityreproducibility testtest
routinelyroutinely measuredmeasured byby cliniciansclinicians andand maymay bebe helpfulhelpful
toto predictpredict thethe future,future, primaryprimary andand secondarysecondary eventsevents
inin aa highhigh riskrisk populationpopulation



ConclusionConclusionConclusionConclusion

MoreoverMoreover measurementmeasurement ofof thesethese variablesvariables ininMoreover,Moreover, measurementmeasurement ofof thesethese variablesvariables inin
somesome largerlarger studiesstudies mightmight substantiallysubstantially furtherfurther
strengthenstrengthen thethe presentpresent overalloverall resultsresults theirtheirstrengthenstrengthen thethe presentpresent overalloverall results,results, theirtheir
interpretationinterpretation andand associationassociation withwith IHDIHD




