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1. Abstract

1.1. Background: Sickle Cell Diseases (Scds) Are Inborn And
Catastrophic Processes On Vascular Endothelium, Particularly At
Capillaries.

1.2. Methods: All Patients Were Included.

1.3. Results: We Studied 222 Males And 212 Females With Simi-
lar Mean Ages (30.8 Vs 30.3 Years, P>0.05, Respectively). Beside
Leg Ulcers (19.8% Vs 7.0%, P<0.001), Smoking (23.8% Vs 6.1%,
P<0.001), Alcohol (4.9% Vs 0.4%, P<0.001), Transfused Red
Blood Cells (Rbcs) In Their Lives (48.1 Vs 28.5 Units, P=0.000),
Disseminated Teeth Losses (5.4% Vs 1.4%, P<0.001), Chron-
ic Obstructive Pulmonary Disease (COPD) (25.2% Vs 7.0%,
P<0.001), Ileus (7.2% Vs 1.4%, P<0.001), Cirrhosis (8.1% Vs
1.8%, P<0.001), Clubbing (14.8% Vs 6.6%, P<0.001), Coronary
Heart Disease (CHD) (18.0% Vs 13.2%, P<0.05), Chronic Renal
Disease (CRD) (9.9% Vs 6.1%, P<0.05), And Stroke (12.1% Vs
7.5%, P<0.05) Were All Higher, And Autosplenectomy (50.4%
Vs 53.3%, P<0.05) And Mean Age Of Mortality Were Lower In
Males (30.2 Vs 33.3 Years, P<0.05).

1.4. Conclusion: The Hardened Rbcs-Induced Capillary Endothe-
lial Damage Initiates At Birth, And Terminates With Multiorgan
Failures Even At Childhood. Parallel To Leg Ulcers, All Of The
Atherosclerotic Risk Factors Or Consequences Including Smok-
ing, Alcohol, Disseminated Teeth Losses, COPD, Ileus, Cirrhosis,
Clubbing, CHD, CRD, And Stroke Were Higher, And Autosple-
nectomy And Mean Age Of Mortality Were Lower In Males Which

Can Not Be Explained By Effects Of Smoking And Alcohol Alone
At The Relatively Younger Mean Age. So Autosplenectomy May
Be A Good Whereas Male Gender Alone May Be A Bad Prognos-
tic Factor, And Leg Ulcers May Have An Acute Edematous Back-
ground In Arterial Endothelium In Scds.

2. Introduction

Chronic Endothelial Damage May Be The Main Underlying Cause
Of Aging And Death By Causing End-Organ Failures [1]. Much
Higher Blood Pressures (Bps) Of The Afferent Vasculature May
Be The Chief Accelerating Factor By Causing Recurrent Injuries
On Vascular Endothelium. Probably, Whole Afferent Vasculature
Including Capillaries Are Mainly Involved In The Destructive
Process. Thus The Term Of Venosclerosis Is Not As Famous As
Atherosclerosis In The Literature. Due To The Chronic Endothe-
lial Damage, Inflammation, Edema, And Fibrosis, Vascular Walls
Thicken, Their Lumens Narrow, And They Lose Their Elastic Na-
tures Which Eventually Reduce Blood Flow To The Terminal Or-
gans, And Increase Systolic And Decrease Diastolic Bps Further.
Some Of The Well-Known Accelerating Factors Of The Harmful
Process Are Physical Inactivity, Sedentary Lifestyle, Animal-Rich
Diet, Smoking, Alcohol, Overweight, Chronic Inflammations,
Prolonged Infections, And Cancers For The Development Of Ter-
minal Consequences Including Obesity, Hypertension (HT), Dia-
betes Mellitus (DM), Cirrhosis, Chronic Obstructive Pulmonary
Disease (COPD), Coronary Heart Disease (CHD), Chronic Renal
Disease (CRD), Stroke, Peripheric Artery Disease (PAD), Mesen-
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teric Ischemia, Osteoporosis, Dementia, Early Aging, And Prema-
ture Death [2, 3]. Although Early Withdrawal Of The Accelerating
Factors Can Delay Terminal Consequences, After Development
Of Obesity, HT, DM, Cirrhosis, COPD, CRD, CHD, Stroke, PAD,
Mesenteric Ischemia, Osteoporosis, Aging, And Dementia-Like
End-Organ Insufficiencies, The Endothelial Changes Can Not
Be Reversed Due To Their Fibrotic Natures, Completely. The
Accelerating Factors And Terminal Consequences Of The Harm-
ful Process Are Researched Under The Titles Of Metabolic Syn-
drome, Aging Syndrome, And Accelerated Endothelial Damage
Syndrome In The Literature [4-6]. Similarly, Sickle Cell Diseases
(Scds) Are Highly Destructive Processes On Vascular Endotheli-
um Initiated At Birth, And Terminated With An Advanced Ather-
osclerosis-Induced End-Organ Failures In Much Earlier Ages Of
Life [7, 8]. Hemoglobin S Causes Loss Of Elastic And Biconcave
Disc Shaped Structures Of Red Blood Cells (Rbcs). Probably Loss
Of Elasticity Instead Of Shape Is The Major Problem Because
Sickling Is Rare In Peripheric Blood Samples Of The Patients
With Associated Thalassemia Minors (Tms), And Human Surviv-
al Is Not Affected In Hereditary Spherocytosis Or Elliptocytosis.
Loss Of Elasticity Is Present Even At Birth, But Exaggerated With
Inflammations, Infections, And Emotional Stress Of The Body.
The Sickled Or Just Hardened Rbcs-Induced Chronic Endothelial
Damage, Inflammation, Edema, And Fibrosis Terminate With Dis-
seminated Tissue Hypoxia All Over The Body [9]. As A Difference
From Other Causes Of Chronic Endothelial Damage, Scds Keep
Vascular Endothelium Particularly At The Capillaries Which Are
The Actual Distributors Of The Sickled Or Just Hardened Rbcs
Into The Tissues [10, 11]. The Sickled Or Just Hardened Rbcs-In-
duced Chronic Endothelial Damage Builds Up An Advanced Ath-
erosclerosis In Much Earlier Ages Of Life. Vascular Narrowings
And Occlusions-Induced Tissue Ischemia And End-Organ Failures
Are The Terminal Results, So The Life Expectancy Is Decreased
By 25 To 30 Years For Both Genders In The Scds [8].

3. Material and Methods

The Clinical Study Was Performed In Medical Faculty Of The
Mustafa Kemal University Between March 2007 And June 2016.
All Patients Of The Scds Were Included. The Scds Are Diagnosed
With The Hemoglobin Electrophoresis Performed By Means Of
High Performance Liquid Chromatography (HPLC). Smoking And
Alcohol Habits, Acute Painful Crises Per Year, Transfused Units
Of Rbces In Their Lives, Leg Ulcers, Stroke, Surgical Operations,
Deep Venous Thrombosis (DVT), Epilepsy, And Priapism Were
Learnt. Cases With A History Of One Pack-Year Were Accepted
As Smokers, And One Drink-Year Were Accepted As Drinkers. A
Complete Physical Examination Was Performed By The Same In-
ternist, And Patients With Disseminated Teeth Losses (<20 Teeth
Present) Were Detected. Patients With An Acute Painful Crisis Or
Any Other Inflammatory Process Were Treated At First, And The
Laboratory Tests And Clinical Measurements Were Performed On

The Silent Phase. A Check Up Procedure Including Serum Iron,
Iron Binding Capacity, Ferritin, Creatinine, Liver Function Tests,
Markers Of Hepatitis Viruses A, B, And C, Marker Of Human Im-
munodeficiency Virus, A Posterior-Anterior Chest X-Ray Film, An
Electrocardiogram, A Doppler Echocardiogram Both To Evaluate
Cardiac Walls And Valves, And To Measure Systolic Bps Of Pul-
monary Artery, An Abdominal Ultrasonography, A Venous Doppler
Ultrasonography Of The Lower Limbs, A Computed Tomography
(CT) Of Brain, And A Magnetic Resonance Imaging (MRI) Of
Hips Was Performed. Other Bones For Avascular Necrosis Were
Scanned According To The Patients’ Complaints. So Avascular
Necrosis Of Bones Was Diagnosed Via MRI [12]. Associated Tms
Were Detected With Serum Iron, Iron Binding Capacity, Ferritin,
And Hemoglobin Electrophoresis Performed Via HPLC, Becuase
The Scds With Associated Tms Show A Milder Clinic Than The
Sickle Cell Anemia (SCA) (Hb SS) Alone [13]. Systolic Bps Of
The Pulmonary Artery Of 40 Mmhg Or Higher Are Accepted As
Pulmonary Hypertension (PHT) [14]. The Criterion For Diagno-
sis Of COPD Is A Post-Bronchodilator Forced Expiratory Volume
In One Second/Forced Vital Capacity Of Lower Than 70% [15].
Acute Chest Syndrome (ACS) Is Diagnosed Clinically With The
Presence Of New Infiltrates On Chest X-Ray Film, Fever, Cough,
Sputum, Dyspnea, Or Hypoxia [16]. An X-Ray Film Of Abdomen
In Upright Position Was Taken In Patients With Abdominal Dis-
tention Or Discomfort, Vomiting, Obstipation, Or Lack Of Bowel
Movement, And Ileus Is Diagnosed With Gaseous Distention Of
Isolated Segments Of Bowel, Vomiting, Obstipation, Cramps, And
With The Absence Of Peristaltic Activity. CRD Is Diagnosed With
A Persistent Serum Creatinine Level Of 1.3 Mg/DI Or Greater In
Males And 1.2 Mg/Dl Or Greater In Females. Cirrhosis Is Diag-
nosed With Physical Examination, Laboratory Parameters, And
Ultrasonographic Findings. Clubbing Is Diagnosed With The Ra-
tio Of Distal Phalangeal Diameter To Interphalangeal Diameter Of
Greater Than 1.0, And With The Presence Of Schamroth’s Sign
[17, 18]. An Exercise Electrocardiogram Is Performed In Cases
With An Abnormal Electrocardiogram And/Or Angina Pectoris.
Coronary Angiography Is Performed For The Cases With Exercise
Electrocardiogram Positivity. So CHD Is Diagnosed Either Angi-
ographically Or With The Doppler Echocardiographic Findings
As Movement Disorders In The Cardiac Walls. Rheumatic Heart
Disease Is Diagnosed With The Echocardiographic Findings, Too.
Stroke Is Diagnosed By The CT. Sickle Cell Retinopathy Is Di-
agnosed With Ophthalmologic Examination In Cases With Visual
Complaints. Mann-Whitney U Test, Independent-Samples T Test,
And Comparison Of Proportions Were The Methods Of Statistical
Analyses.

4. Results

The Study Included 222 Males And 212 Females With Similar
Ages (30.8 Vs 30.3 Years, P>0.05, Respectively). Prevalences Of
Associated Tms Were Similar In Both Genders, Too (72.5% Vs
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67.9%, P>0.05, Respectively). Smoking (23.8% Vs 6.1%) And
Alcohol (4.9% Vs 0.4%) Were Higher In Males (P<0.001 For
Both) (Table 1). On The Other Hand, Transfused Rbcs In Their
Lives (48.1 Vs 28.5 Units, P=0.000), Disseminated Teeth Losses
(5.4% Vs 1.4%, P<0.001), COPD (25.2% Vs 7.0%, P<0.001), Ile-
us (7.2% Vs 1.4%, P<0.001), Cirrhosis (8.1% Vs 1.8%, P<0.001),

Leg Ulcers (19.8% Vs 7.0%, P<0.001), Digital Clubbing (14.8%
Vs 6.6%, P<0.001), CHD (18.0% Vs 13.2%, P<0.05), CRD (9.9%
Vs 6.1%, P<0.05), And Stroke (12.1% Vs 7.5%, P<0.05) Were All
Higher, And Autosplenectomy (50.4% Vs 53.3%, P<0.05) And
Mean Age Of Mortality Were Lower In Males (30.2 Vs 33.3 Years,
P<0.05) (Table 2). Beside That The Mean Ages Of Terminal Con-
sequences Were Shown In Table 3.

Table 1: Characteristic features of sickle cell patients

Variables Males p-value Females

Prevalence 51.1% (222) Ns* 48.8% (212)

Mean age (year) 30.8 + 10.0 (5-58) Ns 30.3+9.9 (8-59)

Associated TMs+t 72.5% (161) Ns 67.9% (144)

Smoking 23.8% (53) <0.001 6.1% (13)

Alcohol 4.9% 1) <0.001 0.4% (1)

*Nonsignificant (p>0.05) {Thalassemia minors
Table 2: Associated pathologies of sickle cell patients
Variables Males p-value Females

Painful crises per year 5.0£7.1(0-36) Ns* 4.9 + 8.6 (0-52)
Transfused units of RBCs+t 48.1+61.8 (0-434, 0 28.5 + 35.8 (0-206,
Disseminated teeth losses (<20 teeth present) 5.4% (12) <0.001 1.4% (3)
COPD}: 25.2% (56) <0.001 7.0% (15)
Ileus 7.2% (16) <0.001 1.4% (3)
Cirrhosis 8.1% (18) <0.001 1.8% (4)
Leg ulcers 19.8% (44) <0.001 7.0% (15)
Digital clubbing 14.8% (33) <0.001 6.6% (14)
CHD§ 18.0% (40) <0.05 13.2% (28)
CRDY 9.9% (22 <0.05 6.1% (13)
Stroke 12.1% (27) <0.05 7.5% (16,
PHT** 12.6% (28) Ns 11.7% (25)
Autosplenectomy 50.4% (112) <0.05 53.3% (113)
DVT*** and/or varices and/or telangiectasias 9.0% (20) Ns 6.6% (14)
Rheumatic heart disease 6.7% (15) Ns 5.6% (12)
Avascular necrosis of bones 24.3% (54) Ns 25.4% (54)
Sickle cell retinopathy 0.9% (2) Ns 0.9% (2)
Epilepsy 2.7% (6) Ns 2.3% (5)
ACS**** 2.7% (6) Ns 3.7% (8)
Mortality 7.6% (17) Ns 6.6% (14)
Mean age of mortality (vear) 30.2 £ 8.4 (19-50) <0.05 33.3+9.2 (19-47)

*Nonsignificant (p>0.05) {Red blood cells {Chronic obstructive pulmonary disease §coronary heart disease JChronic renal disease **Pulmonary

hypertension ***Deep venous thrombosis ****Acute chest syndrome
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Table 3: Mean ages of consequences of sickle cell patients

Variables Mean age (year)
Ileus 29.8 £ 9.8 (18-53)
Hepatomegaly 30.2+9.5 (5-59)
ACS* 30.3+10.0 (5-59)

Sickle cell retinopathy 31.5+10.8 (21-46)
31.9 + 8.4 (20-49)
32.5+9.5(15-59)
32.6 £12.7 (11-58)
32.8 +9.8 (13-58)
332+ 11.6 (18-54)
33.4+7.9 (18-51)

33.4+10.7 (19-56)

Rheumatic heart disease

Autosplenectomy

Disseminated teeth losses (<20 teeth present)

Avascular necrosis of bones

Epilepsy

Priapism

Left lobe hypertrophy of the liver

Stroke 33.5+11.9 (9-58)
COPDYt 33.6£9.2 (13-58)
PHT} 34.0 £10.0 (18-56)
Leg ulcers 353 +8.8(17-58)
Digital clubbing 35.4+10.7 (18-56)
CHD§ 35.7+10.8 (17-59)

DVTY and/or varices and/or telangiectasias 37.0 + 8.4 (17-50)
37.0 £ 11.5 (19-56)

39.4 +9.7 (19-59)

Cirrhosis
CRD**

*Acute chest syndrome {Chronic obstructive pulmonary disease fPul-
monary hypertension §coronary heart disease {Deep venous thrombosis
**Chronic renal disease

5. Discussion

Acute Painful Crises Are The Most Disabling Symptoms Of The
Scds. Although Some Authors Reported That Pain Itself May Not
Be Life Threatening Directly, Infections, Medical Or Surgical
Emergencies, Or Emotional Stress Are The Most Common Pre-
cipitating Factors Of The Crises [19]. Although The Sickled Or
Just Hardened Rbcs-Induced Capillary Endothelial Damage, In-
flammation, And Edema Are Present Even At Birth, The Increased
Basal Metabolic Rate During Such Stresses Aggravates The Sick-
ling And Capillary Endothelial Damage, Inflammation, And Ede-
ma, And May Terminate With Disseminated Tissue Hypoxia And
Multiorgan Failures-Induced Sudden Deaths In The Scds [20]. So
The Risk Of Mortality Is Much Higher During The Crises. Actu-
ally, Each Crisis May Complicate With The Following Crises By
Leaving Some Sequelaes On The Capillary Endothelial System All
Over The Body. After A Period Of Time, The Sequelaes May Ter-
minate With Sudden End-Organ Failures And Death During A Fi-
nal Acute Painful Crisis That May Even Be Silent, Clinically. Sim-
ilarly, After A 20-Year Experience On Such Patients, The Deaths
Seem Sudden And Unexpected Events In The Scds. Unfortunately,
Most Of The Deaths Develop Just After The Hospital Admission,
And Majority Of Such Cases Are Without Hydroxyurea Therapy
[21]. Rapid Rbcs Supports Are Usually Life-Saving For Such Pa-

tients, Although Preparation Of Rbcs Units For Transfusion Usu-
ally Takes Time. Beside That Rbcs Supports In Emergencies Be-
come Much More Difficult In Such Terminal Patients Due To The
Repeated Transfusions-Induced Blood Group Mismatch. Actually,
Transfusion Of Each Unit Of Rbcs Complicates The Following
Transfusions By Means Of The Blood Subgroup Mismacth. Due
To The Significant Efficacy Of Hydroxyurea Therapy, Rbcs Trans-
fusions Should Be Kept Just For Acute Events And Emergencies
In The Scds [22]. According To Our Experiences, Simple And Re-
peated Transfusions Are Superior To Rbcs Exchange In The Scds
[23]. First Of All, Preparation Of One Or Two Units Of Rbcs Sus-
pensions In Each Time Rather Than Preparation Of Six Units Or
Higher Provides Time To Clinicians To Prepare More Units By
Preventing Sudden Death Of Such High-Risk Cases. Secondly,
Transfusions Of One Or Two Units Of Rbcs Suspensions In Each
Time Decrease The Severity Of Pain And Relax Anxiety Of The
Patients And Their Relatives Because Rbcs Transfusions Probably
Have The Strongest Analgesic Effects During Such Crises. Actual-
ly, The Decreased Severity Of Pain By Transfusions Also Indicates
The Decreased Severity Of Inflammation In Whole Body. Thirdly,
Transfusions Of Lesser Units Of Rbcs Suspensions In Each Time By
Means Of The Simple Transfusions Decrease Transfusions-Relat-
ed Complications Including Infections, Iron Overload, And Blood
Group Mismatch. Fourthly, Transfusions Of Rbcs Suspensions In
The Secondary Health Centers Prevent Some Deaths Developed
During The Transport To The Tertiary Centers For The Exchange.
Finally, Cost Of The Simple And Repeated Transfusions On In-
surance System Is Much Lower Than The Exchange That Needs
Trained Staff And Additional Devices. On The Other Hand, Pain
Is The Result Of Complex And Poorly Understood Interactions
Between Rbcs, White Blood Cells (Wbcs), Platelets (Plts), And
Endothelial Cells, Yet. Whether Leukocytosis Contributes To The
Pathogenesis By Releasing Cytotoxic Enzymes Is Unknown. The
Adverse Actions Of Wbces On The Capillary Endothelium Are Of
Particular Interest With Regard To The Cerebrovascular Diseases
In The Scds. For Instance, Leukocytosis Even In The Absence Of
An Infection Was An Independent Predictor Of The Severity Of
The Scds, And It Was Associated With The Higher Risk Of Stroke
[24]. Disseminated Tissue Hypoxia, Releasing Of Inflammatory
Mediators, Bone Infarctions, And Activation Of Afferent Nerves
May Take Role In The Pathophysiology Of The Intolerable Pain.
Because Of The Severity Of Pain, Narcotic Analgesics Are Usu-
ally Required To Control Them [25], But According To Our Long
Term Experience, Simple And Repeated Rbcs Transfusions Are
Much More Effective Than The Narcotics To Control The Intoler-
able Pain In The Scds.

Hydroxyurea Is The First Drug That Was Approved By Food And
Drug Administration In The Scds [26]. It Is An Orally-Adminis-
tered, Cheap, Safe, And Effective Drug, And It May Be The Only
Life-Saving Drug In The Treatment Of The Scds [27, 28]. It Inter-
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feres With The Cell Division By Blocking The Formation Of De-
oxyribonucleotides Via Inhibition Of Ribonucleotide Reductase.
The Deoxyribonucleotides Are The Building Blocks Of DNA. Hy-
droxyurea Mainly Affects Hyperproliferating Cells. Although The
Action Way Of Hydroxyurea Is Thought To Be The Increase In
Gamma-Globin Synthesis For Fetal Hemoglobin (Hb F), Its Main
Action May Be The Prevention Of Leukocytosis And Thrombo-
cytosis By Blocking The DNA Synthesis [29, 30]. By This Way,
The Inborn Inflammatory And Destructive Process Of The Scds
Is Suppressed With Some Extent. Due To The Same Action Way,
Hydroxyurea Is Also Used In Moderate And Severe Psoriasis To
Suppress Hyperproliferating Skin Cells. As Also Seen In The Viral
Hepeatitis Cases, Although Presence Of A Continuous Damage Of
Sickled Or Just Hardened Rbcs On The Capillary Endothelium,
The Severity Of Destructive Process May Be Exaggerated By The
Patients’ Own Wbcs And Plts. So Suppression Of Proliferation Of
The Wbcs And Plts May Limit The Capillary Endothelial Damage,
Inflammation, Edema, Tissue Ischemia, And End-Organ Failures
In The Body [31]. Similarly, Final Hb F Levels In The Hydroxy-
urea Users Did Not Differ From Their Pretreatment Levels [32].
The Multicenter Study Of Hydroxyurea (MSH) Studied 299 Se-
verely Affected Adults With The SCA, And Compared The Re-
sults Of Patients Treated With Hydroxyurea Or Placebo [33]. The
Study Particularly Researched Effects Of Hydroxyurea On The
Painful Crises, ACS, And Requirement Of Rbcs Transfusion. The
Outcomes Were So Overwhelming In The Favour Of Hydroxyurea
That The Study Was Terminated After 22 Months, And Hydroxy-
urea Was Started For All Patients. The MSH Also Demonstrated
That Patients Treated With Hydroxyurea Had A 44% Decrease
In Hospitalizations [33]. In Multivariable Analyses, There Was A
Strong And Independent Association Of Lower Neutrophil Counts
With The Lower Crisis Rates [33]. But This Study Was Performed
Just In Severe SCA Cases Alone, And The Rate Of Painful Cri-
ses Was Decreased From 4.5 To 2.5 Per Year [33]. Whereas We
Used All Subtypes Of The Scds With All Clinical Severity, And
The Rate Of Painful Crises Was Decreased From 10.3 To 1.7 Per
Year (P<0.000) With An Additional Decreased Severity Of Them
(7.8/10 Vs 2.2/10, P<0.000) [28]. Parallel To Our Results, Adults
Using Hydroxyurea Therapy For Frequent Painful Crises Appear
To Have A Reduced Mortality Rate After A 9-Year Follow-Up Pe-
riod [34]. The Complications Start To Be Seen Even In Infancy In
The Scds. For Instance, Infants With Lower Hemoglobin Values
Were More Likely To Have Higher Incidences Of Clinical Events
Such As ACS, Acute Painful Crises, And Lower Neuropsycho-
logical Scores, And Hydroxyurea Reduced The Incidences Of
Them [35]. Hydroxyurea Therapy In Early Years Of Life May
Improve Growth, And Prevent End-Organ Failures. Transfusion
Programmes Can Also Reduce All Of The Complications, But
Transfusions Carry Many Risks Including Infections, Iron Over-
load, And Development Of Allo-Antibodies Causing Subsequent
Transfusions Difficult. On The Other Hand, Elevations Of Liver

Enzymes During Some Acute Painful Crises Can Not Be Reversed
By Withdrawing Of The Hydroxyurea Therapy Alone, Instead
Withdrawal Of All Of The Medications Were Highy Effective In
Such Cases During The 20-Year Experience On Such Patients. Af-
ter Normalization Of The Liver Enzymes, The Essential Medica-
tions Must Be Started One By One, Instead Of All Of Them At The
Same Time, Again. Thus Hydroxyurea Must Even Be Used During
The Acute Painful Crises. Additionally, We Observed Mild, Mod-
erate, Or Even Severe Bone Marrow Suppressions And Pancyto-
penia In Some Patients Using High-Dose Hydroxyurea (35 Mg/
Kg/Day). Interestingly, Such Cases Were Completely Silent Other
Than Some Signs And Symptoms Of Anemia, And All Of Them
Were Resolved Completely Just By Giving A Few-Day Break
For The Hydroxyurea Therapy And Starting With Smaller Doses
Again.

Aspirin Is A Nonsteroidal Anti-Inflammatory Drug (NSAID) Used
To Reduce Inflammation And Acute Thromboembolic Events. Al-
though Aspirin Has Similar Anti-Inflammatory Effects With The
Other Nsaids, It Also Suppresses The Normal Functions Of Plts,
Irreversibly. This Property Causes Aspirin Being Different From
Other Nsaids, Which Are Reversible Inhibitors. Aspirin Acts As
An Acetylating Agent Where An Acetyl Group Is Covalently At-
tached To A Serine Residue In The Active Site Of The Cycloox-
ygenase (COX) Enzyme. Aspirin’s Ability To Suppress The Pro-
duction Of Prostaglandins (Pgs) And Thromboxanes (Txs) Is Due
To Its Irreversible Inactivation Of The COX Enzyme Required For
Pgs And Txs Synthesis. Pgs Are The Locally Produced Hormones
With Some Diverse Effects, Including The Transmission Of Pain
Into The Brain And Modulation Of The Hypothalamic Thermo-
stat And Inflammation. Txs Are Responsible For The Aggregation
Of Plts To Form Blood Clots. In Another Definition, Low-Dose
Aspirin Use Irreversibly Blocks The Formation Of TXA2 In The
Plts, Producing An Inhibitory Effect On The PLT Aggregation
During Whole Lifespan Of The Affected Plts (8-9 Days). Since
Plts Do Not Have Nucleus And DNA, They Are Unable To Syn-
thesize New COX Enzyme Once Aspirin Inhibited The Enzyme.
The Antithrombotic Property Of Aspirin Is Useful To Reduce The
Incidences Of Myocardial Infarction, Transient Ischemic Attack,
And Stroke [36]. Heart Attacks Are Caused Primarily By Blood
Clots, And Low Dose Of Aspirin Is Seen As An Effective Medical
Intervention To Prevent A Second Myocardial Infarction [37]. Ac-
cording To The Medical Literature, Aspirin May Also Be Effective
In Prevention Of Colorectal Cancers [38]. On The Other Hand,
Aspirin Has Some Side Effects Including Gastric Ulcers, Gastric
Bleeding, Worsening Of Asthma, And Reye Syndrome In Child-
hood And Adolescence. Reye Syndrome Is A Rapidly Worsening
Brain Disease [39]. The First Detailed Description Of Reye Syn-
drome Was In 1963 By An Australian Pathologist, Douglas Reye
[40]. The Syndrome Mostly Affects Children, But It Can Only Af-
fect Fewer Than One In A Million Children A Year [40]. It Usually
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Starts Just After Recovery From A Viral Infection, Such As Influ-
enza Or Chicken Pox [40]. Symptoms Of Reye Syndrome May
Include Personality Changes, Confusion, Seizures, And Loss Of
Consciousness [39]. Although The Liver Toxicity Typically Oc-
curs In The Syndrome And The Liver Is Enlarged In Most Cases,
Jaundice Is Usually Not Seen With It [39]. Early Diagnosis Im-
proves Outcomes, And Treatment Is Supportive. Mannitol May Be
Used In Cases With The Brain Swelling [40]. Although The Death
Occurs In 20-40% Of Patients, About One Third Of Survivors Get
A Significant Degree Of Brain Damage [39]. Interestingly, About
90% Of Cases In Children Are Associated With An Aspirin Use
[41]. Due To The Risk Of Reye Syndrome, The US Food And
Drug Administration Recommends That Aspirin Or Aspirin-Con-
taining Products Should Not Be Prescribed For Febrile Patients
Under The Age Of 16 Years [42]. Eventually, The General Recom-
mendation To Use Aspirin In Children Has Been Withdrawn, And
It Was Only Recommended For Kawasaki Disease [39]. When As-
pirin Use Was Withdrawn For Children In The US And UK In The
1980s, A Decrease Of More Than 90% Of Reye Syndrome Was
Seen [40]. Due To The Higher Side Effects Of Corticosteroids In
Long Term, And Due To The Very Low Risk Of Reye Syndrome
But Much Higher Risk Of Death Due To The Scds Even In Chil-
dren, Aspirin Should Be Added With An Anti-Inflammatory Dose
Even In Childhood Into The Acute And Chronic Phase Treatments
Of The Scds [43].

ACS Is A Significant Cause Of Mortality In The Scds [44]. It Oc-
curs Most Often As A Single Episode, And A Past History Is As-
sociated With A Higher Mortality Rate [44]. Similarly, All Of 14
Patients With ACS Had Just A Single Episode, And Two Of Them
Were Fatal In Spite Of The Immediate Rbcs And Ventilation Sup-
ports And Antibiotic Therapy In The Present Study. The Remain-
ing 12 Patients Are Still Alive Without A Recurrence At The End
Of The 10-Year Follow Up Period. ACS Is The Most Common
Between Two To Four Years Of Age, And Its Incidence Decreases
With Aging [45]. As A Difference From Atherosclerotic Conse-
quences, The Incidence Of ACS Did Not Show An Increase With
Aging In The Present Study, And The Mean Ages Of The Patients
With ACS And Scds Were Similar (30.3 Vs 30.5 Years, P>0.05,
Respectively). The Decreased Incidence With Aging May Be Due
To The High Mortality Rate During The First Episode And/Or An
Acquired Immunity Against Various Antigens, And/Or Decreased
Strength Of Immune Response By Aging. Probably, ACS Shows
An Inborn Severity Of The Scds, And The Incidence Of ACS Is
Higher In Severe Patients Such As Patients With The SCA And
Higher Wbcs Counts [44, 45]. According To Our Long-Term Ex-
periences On The Scds, The Increased Metabolic Rate During In-
fections Accelerates Sickling, Thrombocytosis, Leukocytosis, And
Capillary Endothelial Damage And Edema, And Terminates With
End-Organ Failures-Induced Sudden Deaths. ACS May Also Be A
Collapse Of The Pulmonary Vasculature During Such Infections,
And The Exaggerated Immune Response Against The Sickled Or

Just Hardened Rbcs-Induced Diffuse Capillary Endothelial Dam-
age May Be Important In The High Mortality Rate. A Preliminary
Result From The Multi-Institutional Study Of Hydroxyurea In The
Scds Indicating A Significant Reduction Of Episodes Of ACS With
Hydroxyurea Therapy Suggests That A Considerable Number Of
Episodes Are Exaggerated With The Increased Numbers Of Wbcs
And Plts [46]. Similarly, We Strongly Recommend Hydroxyurea
For All Patients That May Also Be The Cause Of Low Incidence
Of ACS In Our Follow Up Cases (2.7% In Males And 3.7% In Fe-
males). Additionally, ACS Did Not Show An Infectious Etiology
In 66% [44, 45], And 12 Of 27 Cases With ACS Had Evidence Of
Fat Embolism In The Other Study [47]. Beside That Some Authors
Indicated That Antibiotics Did Not Shorten The Clinical Course
[48]. Rbes Support Must Be Given As Earliest As Possible. Rbcs
Support Has The Obvious Benefits Of Decreasing Sickle Cell
Concentration Directly, And Suppressing Bone Marrow For The
Production Of Abnormal Rbcs And Excessive Wbes And Plts. So
They Prevent Further Sickling-Induced Exaggerated Capillary En-
dothelial Edema, Disseminated Tissue Hypoxia, And End-Organ
Failures-Induced Sudden Deaths In The Scds.

PHT Is A Condition Of Increased Bps Within The Arteries Of
The Lungs. Shortness Of Breath, Fatigue, Chest Pain, Palpitation,
Swelling Of Legs And Ankles, And Cyanosis Are Common Symp-
toms Of PHT. Actually, It Is Not A Diagnosis Itself, Instead Solely
A Hemodynamic State Characterized By Resting Mean Pulmonary
Artery Pressure Of 25 Mmhg Or Higher. An Increase In Pulmo-
nary Artery Systolic Pressure, Estimated Noninvasively By The
Echocardiography, Helps To Identify Patients With PHT [49]. The
Cause Is Often Unknown. The Underlying Mechanism Typically
Involves Inflammation, Fibrosis, And Subsequent Remodelling Of
The Arteries. According To World Health Organization (WHO),
There Are Five Groups Of PHT Including Pulmonary Arterial Hy-
pertension, PHT Secondary To Left Heart Diseases, PHT Second-
ary To Lung Diseases, Chronic Thromboembolic PHT, And PHT
With Unknown Mechanisms [50]. PHT Affects About 1% Of The
World Population, And Its Prevalence May Reach 10% Above
The Age Of 65 Years [51]. Onset Is Typically Seen Between 20
And 60 Years Of Age [50]. The Most Common Causes Are CHD
And COPD [50, 52]. The Cause Of PHT In COPD Is Generally
Assumed To Be Hypoxic Pulmonary Vasoconstriction Leading To
Permanent Medial Hypertrophy [53]. But The Pulmonary Vascu-
lar Remodeling In The COPD May Have A Much More Complex
Mechanism Than Just Being The Medial Hypertrophy Secondary
To The Long-Lasting Hypoxic Vasoconstriction Alone [53]. In
Fact, All Layers Of The Vessel Wall Appear To Be Involved With
Prominent Intimal Changes [53]. The Specific Pathological Pic-
ture Could Be Explained By The Combined Effects Of Hypoxia,
Prolonged Stretching Of Hyperinflated Lungs-Induced Mechani-
cal Stress And Inflammatory Reaction, And The Toxic Effects Of
Cigarette Smoke [53]. On The Other Hand, PHT Is Also A Com-

mon Consequence, And Its Prevalence Was Detected Between
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20% And 40% In The Scds [54, 55]. Whereas We Detected The
Ratio As 12.2% In The Present Study. The Relatively Younger
Mean Ages Of The Study Cases (30.8 Years Of Males And 30.3
Years Of Females) May Be The Cause Of The Lower Prevalence
Of PHT In The Present Study. Although The Higher Prevalenc-
es Of Smoking And Alcohol-Like Atherosclerotic Risk Factors In
Male Gender, And Although The Higher Prevalences Of Dissemi-
nated Teeth Losses, Ileus, Cirrhosis, Leg Ulcers, Digital Clubbing,
CRD, COPD, And Stroke-Like Atherosclerotic Consequences In
Male Gender, And The Male Gender Alone Is Being A Risk Fac-
tor For The Systemic Atherosclerosis, The Similar Prevalences Of
PHT And ACS In Both Genders Also Support Nonatherosclerotic
Backgrounds Of Them In The Scds In The Present Study. Similar
To Our Result, Women Have Up To Four Times Of The Risk Of
Men For Development Of Idiopathic PHT, And Generally Devel-
op Symptoms 10 Years Earlier Than Men In The Literature With
The Unknown Reasons, Yet [56]. Although COPD And CHD Are
The Most Common Causes Of PHT In The Society [52, 57], And
Although COPD (25.2% Vs 7.0%, P<0.001) And CHD (18.0%
Vs 13.2%, P<0.05) Were Higher In Male Gender In The Present
Study, PHT Was Not Higher In Males, Again. In Another Defini-
tion, PHT May Have A Sickled Or Just Hardened Rbcs-Induced
Chronic Thromboembolic Whereas ACS May Have An Acute
Thromboembolic Backgrounds In The Scds [58, 59], Because The
Mean Age Of ACS Was Lower Than PHT (30.3 And 34.0 Years,
P<0.05) In The Present Study, But Its Mortality Was Much Higher
Than PHT In The Literature [44, 45, 50].

COPD Is The Third Leading Cause Of Death With Various Un-
derlying Etiologies All Over The World [60, 61]. Aging, Physi-
cal Inactivity, Sedentary Lifestyle, Animal-Rich Diet, Smoking,
Alcohol, Male Gender, Excess Weight, Chronic Inflammations,
Prolonged Infections, And Cancers May Be The Major Underly-
ing Causes. Beside Smoking, Regular Alcohol Consumption Is
Also An Important Risk Factor For The Pulmonary And System-
ic Atherosclerotic Processes, Since COPD Was One Of The Most
Common Diagnoses In Alcohol Dependence [62]. Furthermore,
30-Day Readmission Rates Were Higher In The COPD Patients
With Alcoholism [63]. Probably An Accelerated Atherosclerotic
Process Is The Main Structural Background Of Functional Chang-
es Seen With The COPD. The Inflammatory Process Of Vascular
Endothelium Is Enhanced By Release Of Various Chemicals By
Inflammatory Cells, And It Terminates With An Advanced Fibro-
sis, Atherosclerosis, And Pulmonary Losses. COPD May Just Be
The Pulmonary Consequence Of The Systemic Atherosclerotic
Process. Since Beside The Accelerated Atherosclerotic Process
Of The Pulmonary Vasculature, There Are Several Reports About
Coexistence Of Associated Endothelial Inflammation All Over
The Body In COPD [64, 65]. For Example, There May Be Close
Relationships Between COPD, CHD, PAD, And Stroke [66], And
CHD Was The Most Common Cause Of Deaths In The COPD In

A Multi-Center Study Of 5.887 Smokers [67]. When The Hos-
pitalizations Were Researched, The Most Common Causes Were
The Cardiovascular Diseases, Again [67]. In Another Study, 27%
Of Mortality Cases Were Due To The Cardiovascular Diseases In
The Moderate And Severe COPD [68]. Similarly, COPD May Just
Be The Pulmonary Consequence Of The Systemic Atherosclerotic
Process Caused By The Sickled Or Just Hardened Rbcs In The
Scds [60].

Digital Clubbing Is Characterized By The Increased Normal An-
gle Of 165° Between Nailbed And Fold, Increased Convexity Of
The Nail Fold, And Thickening Of The Whole Distal Finger [69].
Although The Exact Cause And Significance Is Unknown, The
Chronic Tissue Hypoxia Is Highly Suspected [70]. In The Previous
Study, Only 40% Of Clubbing Cases Turned Out To Have Signif-
icant Underlying Diseases While 60% Remained Well Over The
Subsequent Years [18]. But According To Our Experiences, Digi-
tal Clubbing Is Frequently Associated With The Pulmonary, Car-
diac, Renal, Or Hepatic Diseases Or Smoking Which Are Char-
acterized By Chronic Tissue Hypoxia [5]. As An Explanation For
That Hypothesis, Lungs, Heart, Kidneys, And Liver Are Closely
Related Organs Which Affect Each Other’s Functions In A Short
Period Of Time. Similarly, Digital Clubbing Is Also Common In
The Scds, And Its Prevalence Was 10.8% In The Present Study. It
Probably Shows Chronic Tissue Hypoxia Caused By Disseminated
Endothelial Damage, Inflammation, Edema, And Fibrosis At The
Capillaries In The Scds. Beside The Effects Of Scds, Smoking,
Alcohol, Cirrhosis, CRD, CHD, And COPD, The Higher Preva-
lence Of Digital Clubbing In Males (14.8% Vs 6.6%, P<0.001)
May Also Show Some Additional Risks Of Male Gender In The
Systemic Atherosclerosis.

Leg Ulcers Are Seen In 10% To 20% Of The Scds, And The Ratio
Was 13.5% In The Present Study [71]. Its Prevalence Increases
With Aging, Male Gender, And SCA [72]. Similarly, Its Ratio Was
Higher In Males (19.8% Vs 7.0%, P<0.001), And Mean Age Of
The Leg Ulcer Patients Was Higher Than The Remaining Ones In
The Present Study (35.3 Vs 29.8 Years, P<0.000). The Leg Ulcers
Have An Intractable Nature, And Around 97% Of Them Relapse
In A Period Of One Year [71]. As An Evidence Of Their Athero-
sclerotic Background, The Leg Ulcers Occur In The Distal Seg-
ments Of The Body With A Lesser Collateral Blood Supply (71).
The Sickled Or Just Hardened Rbcs-Induced Chronic Endothelial
Damage, Inflammation, Edema, And Fibrosis At The Capillar-
ies May Be The Major Causes, Again [72]. Prolonged Exposure
To The Sickled Or Just Hardened Bodies Due To The Pooling
Of Blood In The Lower Extremities May Also Explain The Leg
But Not Arm Ulcers In The Scds. The Sickled Or Just Hardened
Rbces-Induced Venous Insufficiencies May Also Accelerate The
Highly Destructive Process By Pooling Of Causative Bodies In
The Legs, And Vice Versa. Pooling Of Blood May Also Have
Some Effects On Development Of Venous Ulcers, Diabetic Ul-
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cers, Buerger’s Disease, Digital Clubbing, And Onychomycosis In
The Lower Extremities. Furthermore, Pooling Of Blood May Be
The Main Cause Of Delayed Wound And Fracture Healings In The
Lower Extremities. Smoking And Alcohol May Also Have Some
Additional Atherosclerotic Effects On The Leg Ulcers In Males.
Although Presence Of A Continuous Damage Of Hardened Rbcs
On Vascular Endothelium, Severity Of The Destructive Process
Is Probably Exaggerated By The Patients’ Own Immune Systems.
Similarly, Lower Wbcs Counts Were Associated With Lower Cri-
ses Rates, And If A Tissue Infarct Occurs, Lower Wbcs Counts
May Decrease Severity Of Pain And Tissue Damage [32]. Because
The Main Action Of Hydroxyurea May Be The Suppression Of
Hyperproliferative Wbcs And Plts In The Scds [31], Prolonged
Resolution Of Leg Ulcers With Hydroxyurea May Also Suggest
That The Ulcers May Be Secondary To Increased Wbcs And Plts
Counts-Induced Exaggerated Capillary Endothelial Inflammation
And Edema.

Cirrhosis Was The 10th Leading Cause Of Death For Men And The
12th For Women In The United States [6]. Although The Improve-
ments Of Health Services Worldwide, The Increased Morbidity
And Mortality Of Cirrhosis May Be Explained By Prolonged Sur-
vival Of The Human Being, And Increased Prevalence Of Excess
Weight All Over The World. For Example, Nonalcoholic Fatty
Liver Disease (NAFLD) Affects Up To One Third Of The World
Population, And It Became The Most Common Cause Of Chronic
Liver Disease Even At Childhood, Nowadays [73]. NAFLD Is A
Marker Of Pathological Fat Deposition Combined With A Low-
Grade Inflammation Which Results With Hypercoagulability, En-
dothelial Dysfunction, And An Accelerated Atherosclerosis [73].
Beside Terminating With Cirrhosis, NAFLD Is Associated With
Higher Overall Mortality Rates As Well As Increased Prevalenc-
es Of Cardiovascular Diseases [74]. Authors Reported Independ-
ent Associations Between NAFLD And Impaired Flow-Mediated
Vasodilation And Increased Mean Carotid Artery Intima-Media
Thickness (CIMT) [75]. NAFLD May Be Considered As One Of
The Hepatic Consequences Of The Metabolic Syndrome And Scds
[76]. Probably Smoking Also Takes Role In The Inflammatory
Process Of The Capillary Endothelium In Liver, Since The Sys-
temic Inflammatory Effects Of Smoking On Endothelial Cells Is
Well-Known With Buerger’s Disease And COPD [77]. Increased
Oxidative Stress, Inactivation Of Antiproteases, And Release Of
Proinflammatory Mediators May Terminate With The Systemic
Atherosclerosis In Smokers. The Atherosclerotic Effects Of Al-
cohol Is Much More Prominent In Hepatic Endothelium Proba-
bly Due To The Highest Concentrations Of Its Metabolites There.
Chronic Infectious Or Inflammatory Processes And Cancers May
Also Terminate With An Accelerated Atherosclerosis In Whole
Body [78]. For Example, Chronic Hepatitis C Virus (HCV) Infec-
tion Raised CIMT, And Normalization Of Hepatic Function With
HCV Clearance May Be Secondary To Reversal Of Favourable

Lipids Observed With The Chronic Infection [78, 79]. As A Result,
Cirrhosis May Also Be Another Atherosclerotic Consequence Of
The Scds.

The Increased Frequency Of CRD Can Also Be Explained By Ag-
ing Of The Human Being, And Increased Prevalence Of Excess
Weight All Over The World [80, 81]. Aging, Physical Inactivity,
Sedentary Lifestyle, Animal-Rich Diet, Excess Weight, Smoking,
Alcohol, Inflammatory Or Infectious Processes, And Cancers May
Be The Main Underlying Causes Of The Renal Endothelial In-
flammation. The Inflammatory Process Is Enhanced By Release
Of Various Chemicals By Lymphocytes To Repair The Damaged
Endothelial Cells Of The Renal Arteriols. Due To The Continuous
Irritation Of The Vascular Endothelial Cells, Prominent Changes
Develop In The Architecture Of The Renal Tissues With Advanced
Atherosclerosis, Tissue Hypoxia, And Infarcts. Excess Weight-In-
duced Hyperglycemia, Dyslipidemia, Elevated Bps, And Insulin
Resistance May Cause Tissue Inflammation And Immune Cell
Activation [82]. For Example, Age (P= 0.04), High-Sensitivity
C-Reactive Protein (P=0.01), Mean Arterial Bps (P= 0.003), And
DM (P= 0.02) Had Significant Correlations With The CIMT [81].
Increased Renal Tubular Sodium Reabsorption, Impaired Pres-
sure Natriuresis, Volume Expansion Due To The Activations Of
Sympathetic Nervous System And Renin-Angiotensin System,
And Physical Compression Of Kidneys By Visceral Fat Tissue
May Be Some Mechanisms Of The Increased Bps With Excess
Weight [83]. Excess Weight Also Causes Renal Vasodilation And
Glomerular Hyperfiltration Which Initially Serve As Compensa-
tory Mechanisms To Maintain Sodium Balance Due To The In-
creased Tubular Reabsorption [83]. However, Along With The
Increased Bps, These Changes Cause A Hemodynamic Burden
On The Kidneys In Long Term That Causes Chronic Endothelial
Damage [84]. With Prolonged Weight Excess, There Are Increased
Urinary Protein Excretion, Loss Of Nephron Function, And Exac-
erbated HT. With The Development Of Dyslipidemia And DM In
Cases With Excess Weight, CRD Progresses Much Faster [83]. On
The Other Hand, The Systemic Inflammatory Effects Of Smoking
On Endothelial Cells May Also Be Important In The CRD [85].
Although Some Authors Reported That Alcohol Was Not Relat-
ed With The CRD [85], Various Metabolites Of Alcohol Circulate
Even In The Renal Capillaries, And Give Harm To The Renal Cap-
illary Endothelium. Chronic Inflammatory Or Infectious Processes
May Also Terminate With The Accelerated Atherosclerosis In The
Renal Vasculature [78]. Although CRD Is Due To The Atheroscle-
rotic Process Of The Renal Vasculature, There Are Close Relation-
ships Between CRD And Other Atherosclerotic Consequences Of
The Metabolic Syndrome Including CHD, COPD, PAD, Cirrhosis,
And Stroke [86], And The Most Common Cause Of Death Was
The Cardiovascular Diseases In The CRD Again [87]. The Sick-
led Or Just Hardened Rbcs-Induced Capillary Endothelial Damage
May Be The Main Cause Of CRD In The Scds, Again [88].
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CHD Is The Most Common Of The Cardiovascular Diseases [89].
In Adults Who Go To The Emergency Department With An Un-
clear Cause Of Pain, About 30% Have Pain Due To CHD [90]. Al-
though Half Of Cases Are Linked To Genetics, Physical Inactivity,
Sedentary Lifestyle, Animal-Rich Diet, Excess Weight, High BP,
High Blood Glucose, Dyslipidemia, Smoking, Alcohol, Chronic
Inflammations, Prolonged Infections, And Cancers May Be The
Most Common Causes [91]. It Is The Reduction Of Blood Flow
To The Heart Muscle Due To Build-Up Of Atherosclerotic Plaques
Secondary To The Chronic Inflammation Of The Arteries. It Can
Present With Stable Angina, Unstable Angina, Myocardial Infarc-
tion, And Sudden Cardiac Death (89). It Is Usually Symptomatic
With Increased Basal Metabolic Rate And Emotional Stress (92).
It Is The Cause Of Deaths In 15.6% Of All Deaths, Globally [92].
So It Is The Most Common Cause Of Death In The World, Now-
adays (92). In The United States In 2010, About 20% Of Those
Over The Age Of 65 Years Had CHD, While It Was Present In
7% Of Those Between The Ages Of 45 To 64 Years, And 1.3%
Of Those Between 18 And 45 Years Of Age, And The Rates Were
Higher Among Men [93]. On Average, Women Experience Symp-
toms 10 Years Later Than Men, And Women Are Less Likely To
Recognize Symptoms And Seek Treatment (91). Women Who Are
Free Of Stress From Work Life Show An Increase In The Diame-
ter Of Their Blood Vessels, Leading To Decreased Progression Of
Atherosclerosis [94]. Similarly, CHD Was Detected As 18.0% Vs
13.2% In Men And Women In The Present Study, Respectively
(P<0.05).

Stroke Is An Important Cause Of Death, And Usually Develops As
An Acute Thromboembolic Event On The Chronic Atherosclerotic
Background. Aging, Male Gender, Smoking, Alcohol, And Excess
Weight May Be The Major Underlying Causes. Stroke Is A Com-
mon Complication Of The Scds, Too [95, 96]. We Detected Preva-
lences Of Stroke As 12.1% Vs 7.5% In Males And Females In The
Present Study, Respectively (P<0.05). Similar To The Leg Ulcers,
Stroke Is Particularly Higher With The SCA And Higher Wbcs
Counts [97]. Sickling-Induced Capillary Endothelial Damage,
Activations Of Wbcs, Plts, And Coagulation System, And Hemol-
ysis May Cause Inborn And Severe Capillary Endothelial Inflam-
mation, Edema, And Fibrosis In The Scds [98]. Probably, Stroke
May Not Have A Macrovascular Origin In The Scds, And Diffuse
Capillary Endothelial Edema May Be Much More Important [99].
Infections, Inflammations, Medical Or Surgical Emergencies, And
Emotional Stress May Precipitate Stroke By Increasing Basal Met-
abolic Rate, Sickling, And Capillary Endothelial Edema. A Signif-
icant Reduction Of Stroke With Hydroxyurea May Also Suggest
That A Significant Proportion Of Cases Is Developed Secondary
To The Increased Wbcs And Plts-Induced Exaggerated Capillary
Endothelial Inflammation And Edema In The Absence Of Promi-
nent Fibrosis, Yet [46].

The Venous Capillary Endothelium May Also Be Involved In

The Scds [100]. Normally, Leg Muscles Pump Veins Against The
Gravity, And The Veins Have Pairs Of Leaflets Of Valves To Pre-
vent Blood From Flowing Backwards. When The Leaflets Are
Damaged, Varices And Telangiectasias Develop. DVT May Also
Cause Varicose Veins And Telangiectasias. Varicose Veins Are The
Most Common In Superficial Veins Of The Legs, Which Are Sub-
ject To Higher Pressure When Standing Up, Thus Physical Exami-
nation Must Be Performed In The Upright Position. Although The
Relatively Younger Mean Ages And Significantly Lower Body
Mass Index Of The Scds Cases In The Literature [10], The Prev-
alences Of DVT And/Or Varices And/Or Telangiectasias Of The
Lower Limbs Were Relatively Higher In The Present Study (9.0%
Vs 6.6% In Males And Females, P>0.05, Respectively), Indicating
An Additional Venous Involvement Of The Scds. Similarly, Pria-
pism Is The Painful Erection Of Penis That Can Not Return To Its
Flaccid State Within Four Hours In The Absence Of Any Stimu-
lation [101]. It Is An Emergency Because Repeated Damaging Of
The Blood Vessels May Terminate With Fibrosis Of The Corpus
Cavernosa, A Consecutive Erectile Dysfunction, And Eventually
A Shortened, Indurated, And Non-Erectile Penis [101]. It Is Main-
ly Seen With Scds, Spinal Cord Lesions (Hanging Victims), And
Glucose-6-Phosphate Dehydrogenase Deficiency [102, 103]. Is-
chemic (Veno-Occlusive), Stuttering (Recurrent Ischemic), And
Nonischemic Priapisms (Arterial) Are The Three Types [104].
Ninety-Five Percent Of Clinically Presented Priapisms Are The
Ischemic (Veno-Occlusive) Disorders In Which Blood Can Not
Return Adequately From The Penis As In The Scds, And They Are
Very Painful [101, 104]. Rbcs Support Is The Treatment Of Choice
In Acute Whereas Hydroxyurea Should Be The Treatment Of
Choice In Chronic Phases [105]. According To Our Experiences,
Hydroxyurea Is Highly Effective For Prevention Of Attacks And
Consequences Of Priapism If Iniatiated In Early Years Of Life, But
It May Be Difficult Due To The Excessive Fibrosis Around The
Capillaries If Initiated Later In Life.

Warfarin Is An Anticoagulant, And First Came Into Large-Scale
Commercial Use In 1948 As A Rat Poison. It Was Formally Ap-
proved As A Medication To Treat Blood Clots In Human Being
By The U.S. Food And Drug Administration In 1954. In 1955,
Warfarin’s Reputation As A Safe And Acceptable Treatment Was
Bolstred When President Dwight David Eisenhower Was Treated
With Warfarin Following A Massive And Highly Publicized Heart
Attack. Eisenhower’s Treatment Kickstarted A Transformation In
Medicine Whereby CHD, Arterial Plaques, And Ischemic Strokes
Were Treated And Protected Against By Using Anticoagulants
Such As Warfarin. Warfarin Is Found In The List Of Essential
Medicines Of WHO. In 2020, It Was The 58th Most Commonly
Prescribed Medication In The United States. It Does Not Reduce
Blood Viscosity But Inhibits Blood Coagulation. Warfarin Is Used
To Decrease The Tendency For Thrombosis, And It Can Prevent
Formation Of Future Blood Clots And Reduce The Risk Of Em-
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bolism. Warfarin Is The Best Suited For Anticoagulation In Are-
as Of Slowly Running Blood Such As In Veins And The Pooled
Blood Behind Artificial And Natural Valves, And In Blood Pooled
In Dysfunctional Cardiac Atria. It Is Commonly Used To Prevent
Blood Clots In The Circulatory System Such As DVT And Pul-
monary Embolism, And To Protect Against Stroke In People Who
Have Atrial Fibrillation (AF), Valvular Heart Disease, Or Artificial
Heart Valves. Less Commonly, It Is Used Following ST-Segment
Elevation Myocardial Infarction And Orthopedic Surgery. The
Warfarin Initiation Regimens Are Simple, Safe, And Suitable To
Be Used In Ambulatory And In Patient Settings (106). Warfarin
Should Be Initiated With A 5 Mg Dose, Or 2 To 4 Mg In The Very
Elderly. In The Protocol Of Low-Dose Warfarin, The Target INR
Value Is Between 2.0 And 2.5, Whereas In The Protocol Of Stand-
ard-Dose Warfarin, The Target INR Value Is Between 2.5 And 3.5
[107]. When Warfarin Is Used And International Normalised Ratio
(INR) Is In Therapeutic Range, Simple Discontinuation Of The
Drug For Five Days Is Usually Enough To Reverse The Effect,
And Causes INR To Drop Below 1.5 [108]. Its Effects Can Be Re-
versed With Phytomenadione (Vitamin K1), Fresh Frozen Plasma,
Or Prothrombin Complex Concentrate, Rapidly. Blood Products
Should Not Be Routinely Used To Reverse Warfarin Overdose,
When Vitamin K1 Could Work Alone. Warfarin Decreases Blood
Clotting By Blocking Vitamin K Epoxide Reductase, An Ezyme
That Reactivates Vitamin K1. Without Sufficient Active Vitamin
K1, Clotting Factors II, VII, IX, And X Have Decreased Clotting
Ability. The Anticlotting Protein C And Protein S Are Also In-
hibited, But To A Lesser Degree. A Few Days Are Required For
Full Effect To Occur, And These Effects Can Last For Up To Five
Days. The Consensus Agrees That Patient Self-Testing And Pa-
tient Self-Management Are Effective Methods Of Monitoring Oral
Anticoagulation Therapy, Providing Outcomes At Least As Good
As, And Possibly Better Than, Those Achieved With An Antico-
agulation Clinic. Currently Available Self-Testing/Self-Manage-
ment Devices Give INR Results That Are Comparable With Those
Obtained In Laboratory Testing. The Only Common Side Effect
Of Warfarin Is Hemorrhage. The Risk Of Severe Bleeding Is Low
With A Yearly Rate Of 1-3% [109]. All Types Of Bleeding May
Occur, But The Most Severe Ones Are Those Involving The Brain
And Spinal Cord [109]. The Risk Is Particularly Increased Once
The INR Exceeds 4.5 [109]. The Risk Of Bleeding Is Increased
Further When Warfarin Is Combined With Antiplatelet Drugs Such
As Clopidogrel Or Aspirin [110]. But Thirteen Publications From
11 Cohorts Including More Than 48.500 Total Patients With More
Than 11.600 Warfarin Users Were Included In The Meta-Anal-
ysis [111]. In Patients With AF And Non-End-Stage CRD, War-
farin Resulted In A Lower Risk Of Ischemic Stroke (P= 0.004)
And Mortality (P<0.00001), But Had No Effect On Major Bleed-
ing (P>0.05) [111]. Similarly, Warfarin Resumption Is Associated
With Significant Reductions In Ischemic Stroke Even In Patients
With Warfarin-Associated Intracranial Hemorrhage (ICH) [112].
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Death Occured In 18.7% Of Patients Who Resumed Warfarin And
32.3% Who Did Not Resume Warfarin (P=0.009) [112]. Ischem-
ic Stroke Occured In 3.5% Of Patients Who Resumed Warfarin
And 7.0% Of Patients Who Did Not Resume Warfarin (P=0.002)
[112]. Whereas Recurrent ICH Occured In 6.7% Of Patients Who
Resumed Warfarin And 7.7% Of Patients Who Did Not Resume
Warfarin Without Any Significant Difference In Between (P>0.05)
[112]. On The Other Hand, Patients With Cerebral Venous Throm-
bosis (CVT) Those Were Anticoagulated Either With Warfarin
Or Dabigatran Had Low Risk Of Recurrent Venous Thrombotic
Events (Vtes), And The Risk Of Bleeding Was Similar In Both
Regimens, Suggesting That Both Warfarin And Dabigatran Are
Safe And Effective For Preventing Recurrent Vtes In Patients With
CVT [113]. Additionally, An INR Value Of About 1.5 Achieved
With An Average Daily Dose Of 4.6 Mg Warfarin, Has Resulted In
No Increase In The Number Of Men Ever Reporting Minor Bleed-
ing Episodes, Although Rectal Bleeding Occurs More Frequently
In Those Men Who Report This Symptom [114]. Non-Rheumatic
AF Increases The Risk Of Stroke, Presumably From Atrial Throm-
boemboli, And Long-Term Low-Dose Warfarin Therapy Is Highly
Effective And Safe In Preventing Stroke In Such Patients [115].
There Were Just Two Strokes In The Warfarin Group (0.41% Per
Year) As Compared With 13 Strokes In The Control Group (2.98%
Per Year) With A Reduction Of 86% In The Risk Of Stroke (P=
0.0022) [115]. The Mortality Was Markedly Lower In The War-
farin Group, Too (P= 0.005) [115]. The Warfarin Group Had A
Higher Rate Of Minor Hemorrhage (38 Vs 21 Patients) But The
Frequency Of Bleedings That Required Hospitalization Or Trans-
fusion Was The Same In Both Group (P>0.05) [115]. Additional-
ly, Very-Low-Dose Warfarin Was A Safe And Effective Method
For Prevention Of Thromboembolism In Patients With Metastatic
Breast Cancer [116]. The Warfarin Dose Was 1 Mg Daily For 6
Weeks, And Was Adjusted To Maintain The INR Value Of 1.3 To
1.9 [116]. The Average Daily Dose Was 2.6 Mg, And The Mean
INR Was 1.5 [116]. On The Other Hand, New Oral Anticoagu-
lants Had A Favourable Risk-Benefit Profile With Significant Re-
ductions In Stroke, ICH, And Mortality, And With Similar Major
Bleeding As For Warfarin, But Increased Gastrointestinal Bleed-
ing [117]. Interestingly, Rivaroxaban And Low Dose Apixaban
Were Associated With Increased Risks Of All Cause Mortality
Compared With Warfarin (118). The Mortality Rate Was 4.1% Per
Year In The Warfarin Group, As Compared With 3.7% Per Year
With 110 Mg Of Dabigatran And 3.6% Per Year With 150 Mg Of
Dabigatran (P>0.05 For Both) In Patients With AF In Another
Study [119]. On The Other Hand, Infections, Medical Or Surgi-
cal Emergencies, Or Emotional Stress-Induced Increased Basal
Metabolic Rate Accelerates Sickling, And An Exaggerated Capil-
lary Endothelial Edema-Induced Myocardial Infarction Or Stroke
May Cause Sudden Deaths In The Scds. So Lifelong Aspirin With
An Anti-Inflammatory Dose Plus Low-Dose Warfarin May Be

A Life-Saving Treatment Regimen Even At Childhood Both To
Volume 7 | Issue 2
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Decrease Severity Of Capillary Endothelial Inflammation And To
Prevent Thromboembolic Complications In The Scds [120].

The Spleen Is Found In All Vertebrates With A Similar Structure
To The Lymph Nodes. It Acts Primarily As A Blood Filter, And
Removes Old And Abnormal Rbes And Recycles The Iron. Addi-
tionally, It Synthesizes Antibodies And Removes Antibody-Coat-
ed Bacteria And Blood Cells From The Circulation. Like The Thy-
mus, The Spleen Has Only Efferent Lymphatic Vessels, And It Is
The Major Lymphatic Organ Of The Body. It Has A Central Role In
The Reticuloendothelial System, And Retains The Ability To Pro-
duce Lymphocytes After Birth. The Spleen Acts As A Pool Of Pe-
ripheral Blood Cells Which Are Released In Case Of A Need. For
Example, It Stores Half Of The Body’s Monocytes In Mice [121].
In Case Of An Injury, The Monocytes Migrate To The Injured Tis-
sues And Transform Into Dendritic Cells And Macrophages, And
Assist Tissue Healing [122]. It Was Detected In The Present Study
That 56.2% Of Cases Of The First And 45.6% Of Cases Of The
Second Groups (P<0.05) Had Autosplenectomy, And These Ratios
Were The Highest Ones Among All Other Affected Tissues Of The
Body. So The Spleen Is Probably The Primarily Affected Organ
In The Scds, And It May Act As A Chronic Inflammatory Focus,
Particularly Due To The High Wbcs Content [123]. Although, A
28-Year Follow-Up Study Of 740 Veterans Of World War II With
Surgical Removal Of Spleen On The Battlefield Found That They
Showed Significant Excesses Of Mortality From Pneumonia And
CHD [124], The Prevalence Of CHD Was Lower In Females With
The Higher Prevalence Of Autosplenectomy In The Present Study.

As A Conclusion, The Hardened Rbes-Induced Capillary Endothe-
lial Damage Initiates At Birth, And Terminates With Multiorgan
Failures Even At Childhood. Parallel To Leg Ulcers, All Of The
Atherosclerotic Risk Factors Or Consequences Including Smok-
ing, Alcohol, Disseminated Teeth Losses, COPD, Ileus, Cirrhosis,
Digital Clubbing, CHD, CRD, And Stroke Were Higher, And Au-
tosplenectomy And Mean Age Of Mortality Were Lower In Males
Which Cannot Be Explained By Effects Of Smoking And Alcohol
Alone At The Relatively Younger Mean Age. So Autosplenecto-
my May Be A Good Whereas Male Gender Alone May Be A Bad
Prognostic Factor, And Leg Ulcers May Have An Acute Edema-
tous Background In Arterial Endothelium In The Scds.
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