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<l jlaialy PRI

AIHA

Autoimmune hemolytic anemia

CBC

Complete Blood Count

CVD

DNA

cardiovascular disease

Deoxyribonucleic Acid

EPO

erythropoietin

IDA

Hematocrit

Iron deficiency anemia

LVH

left ventricular hypertrophy

MMA

PP

Methylmalonic acid

Pulse Pressure

SBP

Systolic blood pressure

WBV

Whole blood viscosity
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Table 1
Kinetic approach to anemia

Investigating Anemia

Decreased RBC production Decreased nutrients
e Iron, vitamin B4, or folate deficiency
Bone marrow disorders
e Aplastic anemia
e Tumor infiltration
e Myelodysplastic syndrome
Bone marrow suppression
e Drug effects
e Chemotherapy and/or radiation
Decreased hormones
e Erythropoietin
e Hypothyroidism
e Hypogonadism

Increased RBC destruction Inherited hemolytic anemias
e Hereditary spherocytosis
e G6PD deficiency
e Hemoglobinopathies (eg, SCD, thalassemias)
Acquired hemolytic anemias

e Autoimmune hemolytic anemia

e Infections (eg, malaria, Babesia, Bartonella)

e Live disease

e Hypersplenism

e Microangiopathy (eg, hemolytic uremic syndrome)

e Transfusion reactions (eg, ABO incompatibility)
Increase RBC loss e Trauma

e GI bleed

e Slow bleeding ulcer or carcinoma

e Menorrhagia
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Table 2

Investigating Anemia

Morphologic approach to anemia

Causes

Microcytic (MCV<80 fL)

Iron deficiency

Copper deficiency

Thalassemias

Hemoglobinopathies

Anemia of chronic disease (inflammation)

Normocytic (MCV 80-100 fL)

Acute blood loss

Anemia of chronic disease

Chronic renal failure

Hypothyroidism

Bone marrow suppression (eg, RBC aplasia, aplastic anemia)

Macrocytic (MCV>100 fL)

Vitamin B,, (cobalamin) deficiency

Folate deficiency

Alcohol abuse

Myelodysplastic syndrome

Aplastic anemia

Reticulocytosis (eg, in response to hemolysis, blood loss)

Drug-induced anemia (eg, hydroxyurea, methotrexate,
6-mercaptopurine)

Defective
haemoglobinisation

Normal DNA synthesis
e.g. Iron deficiency
Thalassaemia

Sideroblastic
anaemia
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Blood film and High reticulocyte
reticulocyte count count

]

Normal or low
reticulocyte count
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Normal
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Increased Normal y:uggviom
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!‘! It Hb < 80 g/L consider
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establish diagnosis
v
Investigate Check family
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Clinical clues
Alcohol, liver disease, family
history of pemicious anaemia,
hypothyroidism, drugs, previous
abdominal surgery etc.
Blood film
+ reticulocyte count|
| |
Bilirubin T
LDH T
Spherocytes
Fragments
+ve Coombs test
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Table 3
Causes of IDA
Cause Causes
Deficient intake Malnourishment
Increased demands for iron: pregnancy, lactation, adolescence
Decreased absorption Celiac disease
Gastrectomy

Gastric bypass surgery
Whipple disease

Increased loss Frequent NSAID or aspirin use
Peptic ulcer disease
Helicobacter pylori gastritis
Gl cancers: esophagus, gastric, small bowel, or colorectal
Inflammatory bowel disease: Crohn disease, ulcerative colitis
Vascular lesions
Excessive menstruation
Intravascular hemolysis: prosthetic valves, marathon runners,
Paroxysmal nocturnal hematuria
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Table 4

Classifications of HA

Hereditary Acquired
Membranopathies Immune

Enzymopathies
Hemoglobinopathies

Autoimmune
e Warm antibody
e Cold antibody

Metabolism
G6PD deficiency

Alloimmune

e Hemolytic transfusion reactions

« Congenital hemolytic disease in newborns
e Allografts (stem cell transplantation)

Hemoglobin

Genetic abnormalities, ie.,
e Hb S
e Hb C

Drug associated
e Antimalarials
o Sulfonamides
e Analgesics, etc.

Infections

e Malaria, Clostridia

Chemical agents

e Industrial substances, benzene
Secondary hemolysis

e Associated with liver, renal disease, malignancy
Signs and Symptoms

e Fatigue

Pallor

Poor mental concentration
Shortness of breath, headaches
Bruising

Petechiae

Lightheadedness(*®)
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Anaemia

# Cardiac work
and blood flow

J  Arerial J Arterial

diameter/volume diameter/volume

2 LV wall tension J Arterial wall tension
Adaptive LVH/ Adaptive arterial
remodelling hypertrophy/remodelling
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Systolic Diastolic
blood blood

pressure pressure
Category (mmHg) (mmHg)
Optimal <120 <80
Normal 120-129 80-84
High normal 130-139 85-89
Grade 1 hypertension (mild) 140-159 90-99
Grade 2 hypertension (moderate) 160-179 100-109
Grade 3 hypertension (severe) >180 >110
Isolated systolic hypertension >140 <90
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Systolic blood Diastolic blood

Condition pressure (mm Hg) pressure (mm Hg)
Normal =120 and <80
Pre-hypertension 120-139 or 80-89
Stage 1 hypertension 140-159 or 90-99

Stage 2 hypertension =160 or =100
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Causes of Secondary Hypertension e Corticoadrenal hypertension
Exogenous substance e Hyperthyroidism and hypothyroidism
e Oral contraceptive pills e Pheochromocytoma
e Glucocorticoids e Acromegaly

e Glycyrrhizinic acid

e Erythropoietin

e Cyclosporine

e Non-steroidal ant-inflammatory drugs
e Acute akechol Neurological disease

e Acute cercbrovascular ischaemia
e Sleep-apnea syndrome

e Guillain-Barré syndrome

e Quadriplegia

Endocrine discase e Familial disautonomia

Aortic coarctation
Pregnancy
e Pregnancy-induced hypertension

Renal disease
e Renovascular hypertension
e Rrenal parenchimal hypertension
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Blood pressure (mmHg)
Other risk factors

and disease history Normal High normal Grade 1 Grade 2 Grade 3
No other risk factors Average risk Average risk Low added risk Moderate added risk ~ High added risk
1-2 risk factors Low added risk ~ Low added risk ~ Moderate added risk ~ Moderate added risk ~ Very high added risk
>3 risk factors, target ~ Moderate High added risk ~ High added risk High added risk Very high added risk
organ damage, added risk
or diabetes
Associated Very high Very high Very high Very high Very high

clinical conditions added risk added risk added risk added risk added risk
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a0
80
70
60
50
40
30
20
10

0

[ Men
(] women

Patients with hypertension (%)

35-44 45-54 5564 6574 575
Age (years)
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Early Established
Normotension hypertension hypertension End stage

— Blood
pressure

---- Peripheral
resistance

------- Cardiac
output
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Renin 4

Sodium 4 |----> Blood pressure 4 |<— Angiotensin 4 |

Aldosterone 4 |<

Potassium § |<
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— Smooth muscle Vascular growth Increased
peripheral
|, Sympathetic | - Vasoconstriction resistance

nervous

Aldosterone

Sodiumand > Raised

AT, receptor i—«» Intestine water retention intracellular and
intra-vascular
>~ Kidney Thirst volume
> Central nervous '—E Vasopressin
Left
Ly Heart f—» Myocyte }—>=  ventricular
hypertrophy hypertrophy
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Catecholamines +
mineralocorticoid release

19

Kidney
Renin release
Renal blood flow

Blood .m{; Peripheral vascular resistance
vessels NN
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Renal artery
stenosis (rare)

Y

Severe
hypertension alone
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Myocardial
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Left ventricular
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Hypertension induced by drugs

Cause Examples
Drugs that cause sodium Oral corticosteroids
retention Adrenocorticotropic hormone

Liquorice
Carbenoxolone
Indomethacin

Drugs that cause increased Ephedrine
sympathetic actvity Cold cures
Monoamine oxidase inhibitors
Direct vasoconstrictors Ergot alkaloids
Drugs that contain oestrogen Oral contraceptives
Oestrogen therapy
Drug withdrawal Clonidine
Opiates

Cocaine

Drug interactions with Tricyclic antidepressants
antihypertensive drugs Indomethacin
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History Comment

Angina, myocardial infarction, ® Complications of hypertension
or stroke ® Angina may improve when blood
pressure is controlled, especially

with B blockers

Asthma, obstructive airways ® Preclude the use of B blockers

disease, and heart failure ® Angiotensin converting enzyme
inhibitors indicated in patients
with heart failure

Diabetes ® Angiotensin converting enzyme
inhibitors preferred

Polyuria or nocturia ® Suggests renal impairment

Claudication ® May be aggravated by B blockers

® Atheromatous renal artery
stenosis may be present

Gout ® May be caused by diuretics

Arthritis ® Some non-steroid anti-
inflammatory drugs increase
blood pressure

Family history of hypertension @ Important risk factor

Family history of premature ® May have been the result of

death hypertension

Family history of diabetes ® Patient also may be diabetic

Cigarette smoker ® Independently causes coronary
heart disease and stroke

High alcohol intake ® A cause of high blood pressure

High salt intake ® Important to advise restriction of
salt

Stressful lifestyle ® Usually not relevant in long term
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Finding

Comment

Retinal haemorrhages and exudates with or without papilloedema

Malignant hypertension
Patient should be admitted

Plethoric appearance

Consider Cushing’s syndrome or high intake of alcohol

Obesity

Body mass index 25 kg/m’

Intermittent sweating, anxiety, pallor, or weight loss

Consider phaeochromocytoma

Myxoedema or thyrotoxicosis

Give rise to hypertension

Tachycardia

Consider anxiety but exclude thyrotoxicosis

Left ventricular apical heave

Left ventricular hypertrophy is an ominous sign
Urgent treatment needed

Loud aortic second sound

Present in patients with long-established hypertension

Mitral incompetence murmur

May be the result of left ventricular failure

Aortic outflow murmur

May be a flow murmur, but aortic stenosis may be present
May be aortic sclerosis if second sound loud

Pulmonary fine crepitations

Suggests heart failure
Use diuretics first
Consider angiotensin converting enzyme inhibitors

Pulmonary wheezes

Avoid B blockers

Delayed or weak femoral pulses with precordial murmurs

Consider coarctation of the aorta
Measure blood pressure in legs

Absent foot pulses

Arteriosclerosis

Abdominal mass

Autosomal dominant polycystic kidney disease or aortic aneurysm if
pulsatile

Corneal arcus or xanthelasmae

Associated with hyperlipidaemia
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Routine ilwestigatiuns in all patients

PTﬁSSUl’E measurement

Blood pressure measurement and possibly ambulatory blood

® Urine dipstick test for protein and blood

® Serum creatinine and electrolytes

® Blood glucose (ideally after fasting)

® Levels of total and high density lipoprotein cholesterol in serum

(1deally after fasting)
Electrocardiography
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Proteinuria and haematuria

® Dipstick proteinuria and haematuria may occur in patients with:
— Primary renal disease
— Non-malignant hypertension (hypertensive nephrosclerosis)
— Renal arteriolar fibrinoid necrosis as a result of malignant

hypertension
® Dipstick proteinuria should be investigated further by
quantification of protein excretion over 24 hours

® Haematuria can occur in patients with:
—Malignant and non-malignant hypertension
— Urological disease

® Dipstick glycosuria suggestive of coincident diabetes mellitus
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Other electrocardiographic features of hypertension

» Left axis deviation

» Tall R wave in lead aVL. (> 12 mm)
® Deep S wave in lead V1

» Tall R wave in leads V5 or V6

» Biphasic P wave in leads V4-V6

» ST-T inversion leads V4-V6 (strain)
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First line investigations

Investigation

Comments

Urine testing:

Proteinuria

® Hypertensive damage, diabetic nephropathy,
or mtrinsic renal disease

Haematuria e Common in patients with hypertension
® Glomerulonephritis should be excluded
e Consider cytoscopy
Glycosuria ® Suggests diabetes mellitus
Biochemistry:
Sodium ® High (145-155 mmol/l) in primary
hyperaldosteronism
Potassium ® Low (1.5-3.4 mmol/l) as a result of diuretic
treatment and in chronic renal disease and
primary hyperaldosteronism
Creatinine @ ngh in hypertensive renal damage or
intrinsic renal disease
® Better test than urea
Calcium ® High in primary hyperparathyroidism,

which i1s associated with hypertension

Aspartate or y
glutamyl
transpeptidase

® High in patients who consume excess
alcohol with or without liver disease

Uric acid

® High in hypertension, patients who take

Total cholesterol

and high density

diuretics, and heavy drinkers

® Must be measured in all patients with
hypertension to calculate cardiovascular risk

lipoprotein

Non-fasting blood @ Screening for diabetes

glucose

Haematology:

Haemoglobulin ® High in some cases of essential

hypertension and patients with excessive
intake of alcohol
Low in chronic renal failure

Mean cell volume

High in patients with high alcohol intake

Low platelet count

Consider connective tissue disease

Electrocardiogram

Chest lead criteria for left ventricular
hypertrophy: R wave in V5 + S wave in VI
=35 mm. ST depression in lead V5 5 or

V6 indicates left ventricular “strain”

Chest x ray

® Not reliable for left ventricular hypertrophy
® Only if p'itlent i1s breathless
® Rib notching in coarctation of aorta
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British Hypertension Society gui(lelines: lifestyle
modifications for primary prevention and treatment of
hvpertension

7

® Maintain normal body weight for adults (body mass index
20-25 kg/ m?)

® Reduce dietary sodium intake to <100 mmol/day (<6 g/day
sodium chloride or <2.4 g/day sodium)

® Engage in regular aerobic physical activity, such as brisk walking
(=30 minutes per day on most days of the week)

® Limit alcohol consumption to =3 units/day in men and
=2 units/day in women

® Consume a diet rich in fruit and vegetables (for example, at least
five portions a day)

® Consume a diet with low levels of saturated and total fat
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Inifial blood pressure (mm Hg) |
|
>180/110 | 160-179 140-159 130-139 <130/85 ]
—l—“ 100100 90-09 85-80 e o
. 1 t
: =
160/100 ] 140-159 <140/90
S e
Target organ damage No target organ damage
or cardiovascular and no cardiovascular
complications or complications and no
diabetes or 10 year diabetes and 10 year
CVD risk™ 20% CVD risk** <20%
Treat Treat Treat | Observe Reassess Reassess
ePm—} Reassess yearly in 5 years
oD - s e o berisls
risk yearly
* Unless malignant phase of hypertensive emergency, confirm over 1-2 weeks, then freat
1 If cardiovascular complications, target organ damage or diabetes is present, confirm over 3-4 weeks, then treat; if absent. remeasure weekly and treat if blood
pressure persists at these levels over 4-12 weeks
1 If cardiovascular complications, target-organ damage or diabetes is present, confirm over 12 weeks, then treat; if absent, remeasure monthly and treat i these
levels are maintained and if estimated 10 year CVD risk is 20%
** Assessed with CVD risk chart
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Risk-stratified drug choices

No condition

SBP* DBP* Lifestyle specific indication other Other condition
(mmHg) (mmHg) modification than hypertension specific indications
Normal <120 OR <80 —_
Prehypertension 120-139 OR 80-89 Yes No antihypertensive Drug(s) for compelling
drug indicated indications”
Hypertension
Stage 1 140-159 OR 90-99 Yes To be discussed—three Appropriate drug therapy
options provided for compelling indication”
subsequently and diuretic
Stage 2 =160 OR =100 Yes Initiate two drugs for

most”: diuretic + one
of either ACE-1, ARB,
BB, or CCB
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British Hypertension Society’s indications and contraindications for the major classes of antihypertensive drugs

Class of drug Indication Contraindication

Compelling Possible Possible Compelling
a Blockers Prostatism Dyslipidaemia Postural hypotension Urinary incontinence
Angiotensin converting Heart failure Chronic renal disease® Renal impairment* Pregnancy
enzyme inhibitors Left ventricular failure Type I diabetic Peripheral vascular disease’

nephropathy

Type I diabetic nephropathy

Angiotensin II receptor Cough induced by Heart failure Peripheral vascular disease’ Pregnancy

antagonists angiotensin converting Intolerance of other Renovascular disease
enzyme inhibitorst hypertensive drugs
B Blockers Myocardial infarction Heart failure§ Heart failure** Asthma

Angina

Chronic obstructive
pulmonary disease

Heart block
Calcium antagonists Isolated systolic Angina - -
(dihydropyridine) hypertension in elderly Elderly patients
patients
Calcium antagonists (rate  Angina Myocardial infarction ~ Combination with Heart block

limiting)

B blockade

Heart failure

Thiazides

Elderly patients

Dyslipidaemia

Gout

*Angiotensin converting enzyme inhibitors may be beneficial in patients with chronic renal failure but should be used with caution. Close

supervision and specialist advice are needed when patients have established and significant renal impairment.

fAngiotensin converting enzyme inhibitors and angiotensin II receptor antagonists should be used with caution in patients with

eripheral vascular disease because of an association with renovascular disease.
*If angiotensin converting enzyme inhibitor indicated.
**B blockers may worsen heart failure, but they may be used by specialists to treat heart failure.

Age <55 years |

Age 55 years or African origin at any age |

A* |

Y

CorD |

A® & G.onA%S D I

Y

A*+C+D l

Y

Consider fourth line drug:

A = ACE inhibitor

* o blocker

« Further diuretic therapy

(*consider angiotensin ||
receptor blocker if ACE intolerant)
C = Calcium channel blocker

= 3 blocker

Consider seeking specialist advice D = Thiazide type diuretic

Treatment of newly diagnosed hypertension. g Blockers are not used except for
patients with acute myocardial infarction/angina/congestive cardiac failure
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A—angiotensin blocking agents first
® Angiotensin converting enzyme inhibitors (if side effects are a
problem, the angiotensin receptor blockers) are the drugs of first
choice in:
—Patients with stable heart failure
—Patients with left ventricular dysfunction as result of
myocardial ischaemia
—Patients with most forms of primary renal disease
—Patients with diabetic nephropathy
—Possibly all patients with diabetes
—Patients with a history of intolerance to other drug classes

B—p3 blockers first
® 3 Blockers should now be regarded as first line agents in only a
minority of patients including:
Patients who have survived a heart attack
Patients with angina pectoris
Patients with stable heart failure
—Patients with some tachycardias, including atrial fibrillation
® They may ameliorate some symptoms in hyperanxious patients

C—-calcium blockers first
® Calcium blockers can be used as first line drugs:
—In patients in whom thiazide diuretics are contraindicated or
have caused clinical or metabolic side effects in the past
—In men of African origin who are of sexually active age
® They may be beneficial in patients with peripheral vascular
disease or Raynaud’s phenomenon

D—diuretics first

® Thiazide diuretics used in low dose are the drugs of first choice
in women and older patients with hypertension

® They have been well validated in long term outcome trials and
are relatively free of side effects

Other drugs first

® Methyldopa is the drug of choice in pregnant women with
hypertension

® The a blocker, doxazosin, occasionally may be the drug of choice
in men with symptoms because of prostatic enlargement
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Abstract:

Background and research objective: Anemia is a common disorder affecting about 1.62 billion
people worldwide, which is 24% of the total population. Systemic hypertension is called the silent
killer because it is often without symptoms and can be detected by one of its complications (brain
— heart - kidney — eye) and is one of the most common and costly diseases in clinics. There is
also a strong relationship between high pulse pressure and cardiovascular risk (morbidity and
mortality). Given the high prevalence of these disorders in countries of the world, this study was
conducted to evaluate the relationship between anemia, hypertension and pulse pressure in adults

aged >2(0 years.

Materials and Methods: A cross—sectional study of patients with anemia admitted to Al-Assad
and Al-Mouwas University Hospitals in Damascus. Patients were randomly selected from 1/7/2020
to 1/7/2021. Patients were randomly selected from 1/7/2020 to 1/7/2021. Data collected included
age, sex, comorbidities, body mass index, systolic blood pressure, diastolic blood pressure, pulse
pressure, and laboratory values (hemoglobin and hematocrit). Patients were divided into groups
according to the presence of high blood pressure, as well as according to the presence of high
pulse pressure. The predictive value (P-value) was considered statistically significant if it was less
than (.05. The correlation between hemoglobin values, SBP, DBP and PP values was studied by

Pearson's correlation coefficient.

Results: This study included 472 patients (312 females, 160 males, mean age 47+13 years).
Mean BMI is 24 kg/mz. Mean SBP = 133 mmHg, mean DBP = 76 mmHg, and 108 patients had
hypertension (22.9%). Mean PP = 58 mmHg, and 207 patients had high pulse pressure (43.9%).
The mean hemoglobin and hematocrit were 9.9 g/dL and 29.4%, respectively. Mean hemoglobin
was similar between normal and hypertensive patients (P = 0.318). The mean hemoglobin was
higher in the group of patients with high pulse pressure compared with those with normal pulse

pressure (P < 0.001).

Conclusion: The current study investigated the relationship between anemia and blood pressure
and pulse pressure in adults. Anemia was positively associated with higher PP but not associated
with HTN.

Keywords: Anemia; pulse pressure; hypertension; hemoglobin; hematocrit.
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