
 

  

PATHOPHYSIOLOGY 1 

 

DISORDERS OF KIDNEY 

RENAL FAILURE 

 

Traditionally, diseases of the kidneys initially evolve from then predominant involvement of 

one of the morphologic component (glomeruli, tubules, interstitium or blood vessels), but 

eventually all components are affected leading to end-stage kidneys. Accordingly, major groups 

of renal diseases are as under: 

 

1. Glomerular diseases: These are most often immunologically- mediated and may be acute or 

chronic. 

2. Tubular diseases: These are more likely to be caused by toxic or infectious agents and are 

often acute. 

3. Interstitial diseases: These are likewise commonly due to toxic or infectious agents and quite 

often involve interstitium as well as tubules (tubulo-interstitial diseases). 

4. Vascular diseases: These include changes in the nephron as a consequence of increased 

intra-glomerular pressure such as in hypertension or impaired blood flow. 

 

Regardless of cause, renal disease usually results in the evolution of one of the two major 

pathological syndromes: acute renal failure and chronic renal failure. 

 

ACUTE RENAL FAILURE (ARF) 

 

Acute renal failure (ARF) is a syndrome characterised by rapid onset of renal dysfunction, 

chiefly oliguria or anuria, and sudden increase in metabolic waste-pro ducts (urea and 

creatinine) in the blood with consequent development of uraemia. 

 

ETIOPATHOGENESIS 

 

1. Pre-renal causes: Pre-renal diseases are those which cause sudden decrease in blood fl ow 

to the nephron. Renal ischaemia ultimately results in functional dis orders or depression of 

GFR, or both. These causes include inadequate cardiac output and hypovolaemia or vascular 

disease causing reduced perfusion of the kidneys. 

 

2. Intra-renal causes: Intra-renal disease is chara terised by disease of renal tissue itself. These 

include vascular disease of the arteries and arterioles within the kidney, diseases of glomeruli, 

acute tubular necrosis due to ischaemia, or the effect of a nephrotoxin, acute tubulointerstitial 

nephritis and pyelonephritis. 

 

3. Post-renal causes: Post-renal disease is characteristically caused by obstruction to the flow 

of urine anywhere along the renal tract distal to the opening of the collecting ducts. This may 
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be caused by a mass within the lumen or from wall of the tract, or from external compression 

anywhere along the lower urinary tract—ureter, bladder neck or urethra. 

 

It is important to note that ARF originating in pre- and postrenal disease such as by renal 

ischaemia or renal infection, eventually leads to intra-renal disease. Thus, full-blown ARF 

reflects some degree of nephron damage. 

 

CLINICAL FEATURES  

The clinical features will depend to a large extent on the underlying cause of ARF and on the 

stage of the disease at which the patient presents. 

 

1. Syndrome of acute nephritis  

This is most frequently associated with acute post-streptococcal glomerulonephritis and 

rapidly progressive glomerulonephritis.  

-Renal dysfunction results from extensive proliferation of epithelial cells in the glomeruli with 

consequent mild increase in glomerular permeability and decrease in GFR. 

-The characteristic features are: mild proteinuria, haematuria, oedema and mild hypertension. 

-Fluid retention in acute nephritis syndrome appears to be due to both diminished GFR and 

increased salt and water reabsorption in distal nephron. 

 

2. Syndrome accompanying tubular pathology  

When the ARF is caused by destruction of the tubular cells of the nephron as occurs in acute 

tubular necrosis, the disease typically progresses through 3 characteristic stages from oliguria 

to diuresis to recovery: 

 

i) Oliguric phase:  

-The initial oliguric phase lasting on an average from 7 to 10 days is characterised by urinary 

output of less than 400 ml per day. 

-The decline in formation of the urine leads to accumulation of waste products of protein 

metabolism in the blood and resultant azotaemia, metabolic acidosis, hyperkalaemia, 

hypernatraemia and hypervolaemia. 

 

ii) Diuretic phase:  

With the onset of healing of tubules, there is improvement in urinary output.  

-This is believed to occur due to drawing of water and sodium by preceding high levels of 

creatinine and urea as they move through the nephron so as to be excreted. 

-Since tubular cells have not regained normal functional capacity, the urine is of low. 
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iii) Phase of recovery: 

Full recovery with healing of tubular epithelial cells occurs in about half the cases, while others 

terminate in death. The process of healing may take up to one year with restoration of normal 

tubular function. 

 

3. Pre-renal syndrome  

The ARF occurring secondary to disorders in which neither the glomerulus nor the tubules are 

damaged, results in pre-renal syndrome.  

-Typically, this pattern is seen in marginal ischaemia caused by renal arterial obstruction, 

hypovolaemia, hypotension or cardiac insufficiency. 

-Due to depressed renal blood flow, there is decrease in GFR causing oliguria, azotaemia 

(elevation of BUN and creatinine) and possible fluid retention and oedema. 

-Since the tubular cells are functioning normally, the nephron retains its ability to concentrate 

the glomerular filtrate according to the adaptive needs. 

 

 

CHRONIC RENAL FAILURE (CRF) 

 

Chronic renal failure is a syndrome characterised by progressive and irreversible deterioration 

of renal function due to slow destruction of renal parenchyma. 

 

ETIOPATHOGENESIS 

All chronic nephropathies can lead to CRF. The diseases leading to CRF can generally be 

classified into two major groups:  

- Those causing glomerular pathology, 

- Those causing tubulointerstitial pathology. 

 

1. Diseases causing glomerular pathology  

A number of glomerular diseases associated with CRF have their pathogenesis in immune 

mechanisms. Glomerular destruction results in changes in filtration process and leads to 

development of the nephrotic syndrome characterised by proteinuria, hypo albuminaemia and 

oedema. The important examples of chronic glomerular diseases causing CRF are covered 

under two headings: primary and systemic. 

 

i) Primary glomerular pathology: The major cause of CRF is chronic glomerulonephritis, usually 

initiated by various types of glomerulonephritis such as membranous glomerulonephritis, 

membranoproliferative glomerulonephritis, lipoid nephrosis (minimal change disease) and 

anti-glomerular basement membrane nephritis. 
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ii) Systemic glomerular pathology: Certain conditions originate outside the renal system but 

induce changes in the nephrons secondarily. Major examples of this type are systemic lupus 

erythematosus, serum sickness nephritis and diabetic nephropathy. 

 

2. Diseases causing tubulointerstitial pathology  

Damage to tubulointerstitial tissues results in alterations in reabsorption and secretion of 

important constituents leading to excretion of large volumes of dilute urine. 

 

i) Vascular causes: Long-standing primary or essential hypertension produces characteristic 

changes in renal arteries and arterioles referred to as nephrosclerosis. Nephrosclerosis causes 

progressive renal vascular occlusion terminating in ischaemia and necrosis of renal tissue. 

 

ii) Infectious causes: A good example of chronic renal infection causing CRF is chronic 

pyelonephritis. The chronicity of process results in progressive damage to increasing number 

of nephrons leading to CRF. 

 

iii) Toxic causes: Some toxic substances induce slow tubular injury, eventually culminating in 

CRF. The most common example is intake of high doses of analgesics such as phenacetin, 

aspirin and acetaminophen (chronic analgesic nephritis). Other substances that can cause CRF 

after prolonged exposure are lead, cadmium and uranium. 

 

iv) Obstructive causes: Chronic obstruction in the urinary tract leads to progressive damage to 

the nephron due to fluid backpressure. The examples of this type of chronic injury are stones, 

blood clots, tumours, strictures and enlarged prostate. 

 

Regardless of the initiating cause, CRF evolves progressively through 4 stages: 

 

1. Decreased renal reserve  

-At this stage, damage to renal parenchyma is marginal and the kidneys remain functional. 

-The GFR is about 50% of normal,  

-BUN and creatinine values are normal   

-the patients are usually asymptomatic except at times of stress. 

 

2. Renal insufficiency  

-At this stage, about 75% of functional renal parenchyma has been destroyed.  

-The GFR is about 25% of normal.  

-there is elevation in BUN and serum creatinine. 

 

3. Renal failure  

-At this stage, about 90% of functional renal tissue has been destroyed.  
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-The GFR is approximately 10% of normal.  

-Tubular cells are essentially non-functional.  

-As a result, the regulation of sodium and water is lost resulting in oedema, metabolic acidosis, 

hypocalcaemia, and signs and symptoms of uraemia. 

 

4. End-stage kidney (chronic kidney disease)  

The GFR at this stage is less than 5% of normal  

-Results in complex clinical picture of uraemic syndrome with progressive primary (renal) and 

secondary systemic (extra-renal) symptoms. 

 

CLINICAL FEATURES  

Clinical manifestations of full-blown CRF culminating in uraemic syndrome are described under 

2 main headings:  

1. primary (renal) uraemic manifestations  

2. secondary (systemic or extra-renal) uraemic manifestations 

 

1. Primary uraemic (renal) manifestations  

Primary symptoms of uraemia develop when there is slow and progressive deterioration of 

renal function. The resulting imbalances cause the following manifestations: 

 

a. Metabolic acidosis As a result of renal dysfunction, acid-base balance is progressively lost. 

Excess of hydrogen ions occurs, while bicarbonate level declines in the blood, resulting in 

metabolic acidosis. 

 

b. Hyperkalaemia A decreased GFR results in excessive accumulation of potassium in the blood 

since potassium is normally excreted mainly in the urine. The clinical features of hyperkalaemia 

are: cardiac arrhythmias, weakness, nausea, intestinal colic, diarrhoea, muscular irritability. 

 

c. Sodium and water imbalance As GFR declines, sodium and water cannot pass sufficiently into 

Bowman’s capsule leading to their retention. Release of renin from juxtaglomerular apparatus 

further aggravates sodium and water retention. The main symptoms referable to sodium and 

water retention are: hypervolaemia and circulatory overload with congestive heart failure. 

 

d. Hyperuricaemia Decreased GFR results in excessive accumulation of uric acid in the blood. 

Uric acid crystals may be deposited in joints and soft tissues resulting in gout. 

 

e. Azotaemia Th e waste-products of protein metabolism fail to be excreted resulting in 

elevation in the blood levels of urea, creatinine, phenols and guanidines causing biochemical 

abnormality, azotaemia. 
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2. Secondary uraemic (extra-renal) manifestations 

 

A number of extra-renal systemic manifestations develop secondarily following fluid-

electrolyte and acid-base imbalances. These include the following: 

 

a. Anaemia Decreased production of erythropoietin by diseased kidney results in decline in 

erythropoiesis and anaemia. 

 

b. Integumentary system Deposit of urinary pigment such as urochrome in the skin causes 

sallow-yellow colour. The urea content in the sweat as well as in the plasma rises. 

 

c. Cardiovascular system Fluid retention secondarily causes cardiovascular symptoms such as 

increased workload on the heart due to the hypervolaemia and eventually congestive heart 

failure. 

 

d. Respiratory system Hypervolaemia and heart failure cause pulmonary congestion and 

pulmonary oedema due to back pressure. 

 

e. Digestive system Azotaemia directly induces mucosal ulcerations in the lining of the stomach 

and intestines. Subsequent bleeding can aggravate the existing anaemia. 

 

f. Skeletal system The skeletal manifestations of renal failure are referred to as renal 

osteodystrophy. Two major types of skeletal disorders may occur: 

 

i) Osteomalacia occurs from deficiency of a form of vitamin D which is normally 

activated by the kidney. Since vitamin D is essential for absorption of calcium, its 

deficiency results in inadequate deposits of calcium in bone tissue. 

 

ii)  Osteitis fibrosa occurs due to elevated levels of parathormone. How parathormone 

excess develops in CRF is complex.  

-As the GFR is decreased, increasing levels of phosphates accumulate in the 

extracellular fluid  

-which, in turn, cause decline in calcium levels.  

-Decreased calcium level triggers the secretion of parathormone which mobilises 

calcium from bone and increases renal tubular reabsorption of calcium thereby 

conserving it.  

-However, if the process of resorption of calcium phosphate from bone continues 

for sufficient time, hypercalcaemia may be induced with deposits of excess calcium 

salts in joints and soft tissues and weakening of bones (renal osteodystrophy). 
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Definition

HF is a complex clinical syndrome  

that can result from any structural or  

functional cardiac disorder that impairs the  

ability of the ventricle to fill with or eject  blood.

Congestive Heart Failure  

describes a condition where the heart  

muscle is weakened and cannot pump as  

strongly as before.



Heart Failure

• This means less oxygen is reaching the  

organs and muscles which can make feel  

tired and short of breath.

• CONGESTIVE HEART FAILURE – refers to  

the state in which abnormal circulatory  

congestion exists a result of heart failure



Types of HeartFailure

•

•

• Low-Output Heart Failure

• Systolic HeartFailure:

• decreased cardiac output

• Decreased Left ventricular ejectionfraction

• Diastolic HeartFailure:

• ElevatedLeft and Right ventricular end-diastolic  
pressures

• May have normal Left ventricular ejection fraction

High-Output Heart Failure

• Seen with peripheral shunting, low-systemic  
vascular resistance, hyperthyroidism, beriberi,  
carcinoid,anemia

• Often have normal cardiacoutput

Right-VentricularFailure

• Seen with pulmonaryhypertension.



Types of HeartFailure

• Systolic Dysfunction

•Coronary Artery Disease

•Hypertension

•Valvular Heart Disease

• Diastolic Dysfunction

•Hypertension

•Coronary artery disease

•Hypertrophic obstructive cardiomyopathy  
(HCM)

•Restrictivecardiomyopathy



Etiology

• Heart failure is caused by systemic hypertension in 75% of  

cases.

• Structural heart changes, such as valvular dysfunction,  

cause pressure or volume overload on theheart.

• Heart is unable to pump enough blood to meet tissues O2 

requirements

• Congenital heart defects

• Severe lung disease

• Diabetes

• Severe anemia

• Overactive thyroid gland(hyperthyroidism)

• Abnormal heart rhythms



Etiology

•

•

Increase in Pulmonary pressure results fluid in alveoli

(PULMONARY EDEMA)

Increase in Systemic pressure results in fluid in tissues

(PERIPHERAL EDEMA)

Health conditions that either damage the heart or make it  

work toohard

Coronary artery disease  

Heart attack

Heart muscle diseases (cardiomyopathy)  

Heart inflammation(myocarditis)



Epidemiology

• Five millions Americans haveCHF

• 550,000 New cases every year

• 800,000 Patients with CHF hospitalized every year

• 250,000 die every year

• 50% Patients die with in fiveyears

• 150% increase in the last 20year

• 2.6% total population has this disease

• Incidence and associated morbidity and mortality is  

expected to increase infuture



RiskFactors

• Hypotension

• Fluid retention & worseningCHF

• Bradycardia & heartblock

• Contraindication in pts with CHF  

exacerbation



Pathophysiology

• In order to maintain normal cardiac output, several  

compensatory mechanisms play a role as under:  

Compensatory enlargement in the form of cardiac  

hypertrophy, cardiac dilatation, orboth.

• Tachycardia (i. e . inc re a se d he a rt ra te) due to
activation o f  neurohumoral system e.g. release of  

norepinephrine and atrial natrouretic peptide,  

activationof renin-angiotensin aldosterone  

mechanism.



Pathophysiology

• STARLING’S LAW

Within limits, the force of ventricular contraction  

is a function of the end-diastolic length of the  

cardiac muscle, which in turn is closely related to  

the ventricular end-diastolic volume.

• This is achieved by increasing the length of  

sarcomeres in dilatedheart

• Increases the myocardial contractility and  

thereby attempts to maintain strokevolume.



Pathophysiology

• Heart failure results in DEPRESSION of  

the ventricular functioncurve

• COMPENSATION in the form of stretching  

of myocardial fibers results

• Stretching leads to cardiac dilatation which  

occurs when the left ventricle fails to eject  

its normal end diastolic volume



Compensatory Mechanisms

• Sympathetic nervous systemstimulation

• Renin-angiotensin system activation

• Myocardial hypertrophy

• Altered cardiac Rhythm



Pathophysiology



Pathophysiology

Peripheral  
Vasoconstriction

 Afterload

 Cardiac Output

Heart Failure

 Preload

 Cardiac Workload

 Plasma Volume

Salt & Water Retention

Edema

Aldosterone Secretion

Renin-angiotensin system

Renin + Angiotensinogen

Angiotensin I  

Angiotensin II



Pathophysiology

Ventricularremodeling

Altered cardiac  

rhythm



Signs and symptoms of CHF

• Shortness of breath often with activities or while  

lying flat

• Weakness and fatigue

• Awakening short of breath at night

• Need for increased pillows at night – helps lungs  

drain of excess fluid

• Coughing or wheezing

• Swelling of feet and legs or other “dependent”  

areas

• Anorexia/loss of appetite

• Weightgain



Symptoms of HF

• Fatigue

• Activitydecrease

• Cough (especially supine)

• Edema

• Shortness of breath



Complications

• Cardiac arrhythmia

• Hypotension

• N/V

• Amrinone………. Thrombocytopenia, liver  

enzyme

• Milirinone…….. Bone marrow suppression,  

liver toxicity



Complications

GI

• N/V, vomiting, diarrhea, abdominal pain,  
constipation

Neurologic

• Headache, fatigue, insomnia, vertigo

Visual

• Color vision (green or yellow), colored halos around  
thesubject

Miscellaneous

• Allergic, thrombocytopenia, necrosis



Complications

Heart

• SA and AV node suppression

• AV block

• Atrialarrhythmia

• Ventriculararrhythmia



Diagnosis

• Electrocardiogram (ECG, “EKG”)

• Chest x-ray

• Echocardiography (“Echo”)

• Heartcatheterization

• Stress test

• Blood tests



Chest x-ray



DIETApproachWith Heart Failure

• Diagnose

– Etiology

• Initiate

– Diuretic/ACEinhibitor

-blocker

– Spirololactone

– Digoxin

• Educate

– Diet
– Severity(LV dysfunction)

– Exercise

– Lifestyle

– CVRisk

• Titrate

– Optimize ACE  

inhibitor

– Optimize -

blocker



Treatment (Medication)

• ACE Inhibitors

• Diuretics

• InotropicAgents

• BetaBlockers

• Calcium Channel Blockers



DRUGS USED TO TREAT  

CONGESTIVE HEARTFAILURE

-CAPTOPRIL

-ENALAPRIL

-FOSINOPRIL

-LISINOPRIL

-QUINAPRIL

-HYDRALAZINE

-ISOSORBIDE

-MINOXIDIL

-SODIUM  
NDIITIURORPREUTSSICIDES

-BUMETANIDE

-FUROSEMIDE

-HYDROCHLOROTHIAZIDE

-METALAZONE

INOTROPIC AGENTS

-DIGOXIN

-DIGITOXIN

-DOBUTAMINE

-AMRINONE

-MILRINONE

VASODILATORS



DRUGSUSEDTOTREAT  

CONGESTIVE HEART  

FAILURE

•

•

•

Metoprolol  

Carvidilol  

Bisoprolol

•

•

•

•

•

Nifedipine  

Diltiazem  

Verapamil  

Amlodipine  

Felodipine

Calcium channelblockers

Betablocker



BASIC PHARMACOLOGYOFDRUGUSED  

IN

CONGESIVE HEARTFAILURE:  
DIGITALIS

•

•

•

•

•

•

LIPID SOLUBILITY  

ORAL AVAILABILITY  

HALF-LIFE

PLASMA PROTEIN BINDING  

PERCENTAGE METABOLIZED  

VOLUME OF DISTRIBUTION

DIGOXIN
MEDIU

M  75%

40HRS

20-40HRS

<20

6.3L/KG

DIGITOXIN
HIGH

>90%

168HRS

>90HRS

>80

0.6 L/KG



Treating Congestive Heart  

failure
•

•

•

•

•

•

Uprightposition

Nitrates  

Lasix  

Oxygen

ACE inhibitors

Digoxin

•

•

•

•

Fluids(decrease)  

After load (decrease)  

Sodiumretention

Test (Dig level, ABG’s, Potassiumlevel)



Patient counseling

• Lifestyle changes

• Monitoring for changes

• Medications

• Surgery



HYPERTENSION



DEFINITION

Hypertension (HTN or HT), also known as high blood  

pressure (HBP), is a long term medical condition in  

which the blood pressure in the arteries is persistently  

elevated.

The SBP will be more than or equal of 140 mmHg and  

DBP will be more than or equal of 90 mmHg



TYPES

 Pre hypertension: SBP: 120-139 mmHg

DBP: 80-89 mmHg

 Hypertension stage I: SBP: 140-159 mmHg

DBP: 90-99 mmHg

 Hypertension stage II: SBP: More or equal to 160 mmHg

DBP: More or equal to 100 mmHg

 Pregnancy induced HTN: because of increased production of  

hormones and enzymes during pregnancy.



ETIOLOGY

Primary HTN: it is the elevation in BP without an  

identified cause.

Secondary HTN: it is the elevation in BP with an  

exact cause. This type is account for 5-10% of total  

cases.

The causes of Secondary HTN includes

 Congenital narrowing of aorta



 Renal disease

 Endocrine disorders like cushing’s syndrome

 Neurological disorders like brain tumors and  

head injury

 Sleep apnea

 Medications like oral contraceptive pills,  

NSAID, and coccaine

 Cirrhosis of liver



RISK FACTORS

 Age: chance of CAD after 50 yrs of age

 Alcohol, smoking and DM

 Excessive dietary intake of sodium

 Gender

 Family history

 Obesity

 Sedentary life style

 stress



PATHOPHYSIOLOGY

 The normal blood pressure is maintained by four

mechanisms

 Sympathetic nervous system activities

 Activities of vascular endothelium

 Activities of renal system

 Activities of endocrine system



SYMPATHETIC NERVOUS SYSTEM ACTIVITIES

 When the BP is decreasing the activation of SNS will occur. The  

increased SNS activity increases the heart rate and cardiac  

contraction.

 The increased the heart rate and cardiac contraction produce  

vasoconstriction in the peripheral arterioles and promotes the  

release of renin from kidney.

 The net effect of SNS activation is to increase the arterial blood  

pressure by increasing cardiac output and systemic vascular  

resistance.

BP=CO X SVR



ACTIVITIES OF VASCULAR ENDOTHELIUM

 The vascular endothelium is a single cell layer that lines  

the blood vessal.

 It will produce vasoactive substances and growth factors  

like nitric acid, endothelin etc..

 These substances are potent vasoconstrictors and causes  

increases blood pressure level.



ACTIVITIES OF RENAL SYSTEM



ACTIVITIES OF ENDOCRINE SYSTEM

 When the angiotensin-II is stimulated in the adrenal cortex, it

will secrete aldosterone.

 The aldosterone will stimulate the kidneys to retain sodium  

and water. Thus the BP and cardiac output will get increased.



CLINICAL FEATURES

 Some times the high blood pressure does not causes any

symptoms, so that it is known as silent killer disease.

 In some patients the symptoms will develop like,



 Severe head ache

 Blurred vision

 Dizziness

 Nausea

 Vomiting

 Fatigue

 Confusion epistaxis

 Chest pain

 Shortness of breath

 Irregular heart beat

 papilledema



DIAGNOSTIC EVALUATIONS

 History collection and physical examination

 Medical history of diabetes mellitus

 Complete blood count

 Chest x-ray

 ECG



MANAGEMENT

Mainly the management of hypertension is possible  

by two ways, which include

 Life style modification

 Pharmacological therapy



LIFE STYLE MODIFICATION

The life style modification measures mainly includes,

 Weight reduction

 DASH Diet (Dietary approaches to stop hypertension)

 Dietary sodium reduction

 Reduce alcohol

 Exercise

 Stress management



PHARMACOLOGICAL THERAPY

Various groups of drugs are used for the

treatment of hypertension, collectively these drugs are called as  

anti-hypertensive drugs, which includes,

 Diuretics: it helps the kidneys to inhibit the sodium  

reabsorption in the distal convoluted tubules, ascending limb  

and loop of henle.

Eg: chlorothiazide, furosemide



 Beta blockers: These medications reduces the workload of the

heart and blood vessal and causing the heart to beat slowly and  

with less force.

Eg: Atenolol, propanolol

 Alpha blockers: These medications causes the peripheral  

vasodilation of blood vessals.

Eg: Prazosin



 Vasodilators: These medications acting directly on the  

muscles in the wall of arteries and preventing the  

muscles from tightening and arteries from narrowing.

Eg: Nitroglycerin, Sodium nitro prusside

 ACE Inhibitors: This group of medication will reduce  

the conversion of A-I to A-II and prevents  

vasoconstriction.

Eg: Captopril, Ramipril



 Calcium channel blockers: These medicines will block the  

movement of extra cellular calcium into the cells and causing  

vasodilation and decreased heart rate.

Eg: Amlodipine, Verapamil



 Alternative therapies which are helpful to regulate blood

pressure includes acupuncture, relaxation techniques and  

diversional therapies.



NURSING MANAGEMENT

 Proper history collection should be done which includes  

family history also.

 Dietary habits should be assessed

 Identify the medical history such as diabetes, CAD, renal  

disease etc…

 Instruct the patient to avoid smoking and alcoholism

 Auscultate heart rate and palpate peripheral pulses.



 Identify the use of medications such as contraceptives,

steroids, NSAID etc…

 Monitor vital signs frequently

 Provide diet which is low in sodium and rich with fruits  

and vegetables.

 Monitor the blood cholesterol level frequently





Pathophysiology of Asthma



Asthma:-

It is a syndrome characterized by airflow obstruction  

that varies markedly, both spontaneously and with  

treatment.

Symptoms-wheezing, breathlessness, cough, chest  

tightness

Prevalence-10-12% adults, 15% children  

Developed country>Developing country



Risk Factors

Genetic predisposition  

Atopy

Airway
hyperresponsiveness

Gender

Ethnicity?  

Obesity?

Viral infections

Endogenous Factors Environmental Factors

Indoor allergens  

Outdoor allergens  

occupational sensitizers  

Passive smoking  

Respiratory infections



Triggers:-
 Allergens-Dermatophagoides species(dust mite),  

environmental exposure, grass pollen, ragweed,  

tree pollen, fungal spores, pets furs, cockroaches  

etc

 Virus infection-upper respiratory tract virus such  

as rhinovirus, respiratory syncytial virus,  

coronavirus etc

 Pharmacological agents-beta blockers, ACE  

inhibitors, aspirin

 Exercise(may exacerbate )

 Physical factors-cold air, hyperventilation

 Food

 Air pollutants-sulfur dioxide, irritant gases



Contd….
 Irritants-household sprays paint fumes

 Occupational factors

 Hormonal factors-fall in progesterone  

thyrotoxicosis

 Gastrointestinal reflex

 stress



Types of asthma-
 Atopic asthma-classical type I IgE mediated  

hypersensitivity, allergen sensitization, seen from  
childhood, +ve history of asthma in family, skin  
test +ve

 Non-atopic asthma-no allergen sensitization, no  
such history, skin test –ve, virus infection?

 Drug induced asthma-sensitive to certain drugs  
like aspirin, NSAIDS etc

 Occupational asthma-stimulants such as fumes,  
organic and chemical dusts(wood, cotton),  
gas(toluene), penicillin products etc

 Exercise induced asthma-begins after exercise
and stops after 30 minutes, worsen in cold and
dry climate



pathogenesis

 pathology

 Inflammation

 Inflammatory mediators

 Effects of inflammation

 Airway remodeling



pathology

 Chronic inflammation of lower airways

 Mucosal infiltration of activated eosinophils  

and T lymphocytes

 Thickening of basement membrane

 Goblet cell metaplasia

 Smooth muscle hypertrophy and thickening

 Shedding of epithelium

 Occlusion of airway by mucosal plug



Contd..

 Vasodilatation and leakage

 Angiogenesis

 Lung parenchyma not affected





Inflammation

 Allergic type of inflammation occurs

 From trachea to terminal bronchiole

 Predominantly in bronchi

 Airway hyperresponsiveness

 Cells involved in inflammation-mast cell  

macrophages dendritic cell eosinophils  

neutrophils T lymphocytes and structural  

cells

 Early phase reaction-mediated by granules  

release from mast cell, bronchoconstriction,  

vasodilation and increase permeability



Contd…

 Late phase reaction-inflammation with  

recruitment of eosinophils, T lymphocytes,  

neutrophils, macrophages etc and  

subsequent release of mediators.





Contd…

 Mast cell-activated by IgE dependant  

mechanism, initiate acute  

bronchoconstriction action by releasing  

histamine, prostaglandinD2,leukotrienes etc

 Macrophage-activated by low affinity IgE  

receptor, produce various inflammatory  

mediators

 Dendritic cell-macrophage like major APC in  

airways, TSLP(Thymic stromal lymphopoietin)  

by epithelial cell induced chemokine release  

for TH2 cells



Takes up  
antigen

Peptide  
processing

Migrate to  
lymph node

Peptide  
presentation  

to T cell

Allergic  
specific T cell  

production

Dendritic cell antigen presentation



Contd…
 Eosinophils-infiltration is characteristic  

feature of asthma, activated by IL-5, causes  
exacerbation of asthma by producing  
mediators

 Neutrophil-activated and infiltration

 T cell-release cytokines, causes recruitment  
of eosinophils, also causes maintenance of  
mast cells, in asthma TH2 cell produce IL-
5(eosinophil recruitment) IL-4, IL-13(increase  
IgE production and mucus secretion).CD4+  
cell also involved

 Structural cells-epithelial cells(TSLP),  
fibroblasts etc



Inflammatory mediators-
 Histamine, prostaglandin D2, cysteinly  

leukotrienes-cause smooth muscle contraction,  
increased microvascular leakage, increased  
mucus secretion, act as chemoattractant for  
inflammatory cells

 Cytokines- IL-4, IL-5, IL-13-causes allergic  
inflammation, IL-1beta, TNF-alpha-amplification of  
inflammation, TSLP(Tymic stromal lmphopoietin)-
from epithelial cells act as chemoattractant for  
TH2 cells, IL-10, IL-12-anti inflammatory

 Chemokines-attract inflammatory cells,  
Eotaxin(CCL11) attract eosinophil via CCR3  
receptor, TARC(CCL17) and MDC (CCL 22) from  
epithelial cell attract TH2 cell via CCR4.



Contd…
 Oxidative stress-increase in ROS production

 NO-act as relaxant but mainly causes  

vasodilatation leading to leakage

 Transcription factor-NF-kB, activator protein-1



Various inflammatory  

mediators-



Effects of inflammation-
 Epithelium-dysfunction, damage, loss of

enzyme, loss of relaxant factors, loss of
barrier function

 Fibrosis- subepithelial fibrosis, basement  
membrane thickening, deposition of III and V  
collagen(by factors release from eosinophil)

 Smooth muscle- increased responsiveness to  
constrictor mediators, in chronic cases  
hypertrophy/hyperplasia by growth factors  
released by inflammatory mediators

 Vascular response-vasodilation,  
angiogenesis, microvascular leakage



Contd….
 Mucus hypersecrection- by goblet cell  

hyperplasia, increase in mucus plug, leading  

to blocking of airway

 Neural effect-reflex cholinergic  

bronchoconstriction by increased muscarinic  

action





Airway remodeling:-

 Several changes can be seen

 Irreversible narrowing of lumen

 Decline in lung function

 Smooth muscle hyperplasia

 Fibrosis





Pathophysiology of asthma-



Summary-
 Asthma is chronic inflammatory disorder with airway  

hyperresponsiveness and airway obstruction.

 various risk factors and triggers

 Types-atopic and non-atopic

 Eosinophilic infiltration and thickening of B.M.

 Hyperplasia of gland and vasodilatation
 IgE dependant mast cell activation and release of

various mediators

 Early and late phase reactions with dendritic cell and  
TH2 cell

 Various mediators-cytokine, chemokines, PGs etc
 Epithelium shedding, fibrosis, hypertrophy of muscle

and increased permeability

 Airway remodeling



Overall pathophysiology af  

asthma



Thank you



Pathophysiology of Chronic Obstructive Pulmonary  
Disease ‘COPD’



Objectives
 Definitions

 Pathophysiology

 Air flow Limitation

 Hyperinflation

 Alternation in Gas Exchange

 Control of ventilation

 Respiratory Muscle

 Dyspnea

 Peripheral muscle functions

 Integrative Approach



Definitions

 COPD ’’is a disease characterized by presence of airflow obstruction due to  
emphysema classically typified by small airway inflammation and chronic  
bronchitis.’’

 Emphysema ’’is an abnormal permanent enlargement of airspace distal to
the terminal bronchioles, accompanied by destruction of their wall without
fibrosis.’’

 Chronic bronchitis ’’is a presence of chronic predictive cough for 3 months in
each 2 successive years.’’



Pathophysiology
*Biopsy studies from large airways of COPD patients reveal the  
presence of large number of neutrophils , the neutrophils is more  
manifest in smoking patients who have airway obstruction than  
smoking patients without airflow limitation.

*Biopsy samples of smaller bronchi and lung parenchyma reveal the  
presence of large number of lymphocytes ’’CD8+’’ and macrophages.

These finding suggest that cigarette smoking induces an inflammatory  
process which able to release enzyme capable of destroying lung  
parenchyma.



Cont….
Functionally , the airflow limitation is not uniform in nature. This causes uneven
distribution in of ventilation and blood prefusion .

And that result in Hypoxemia and hypercarbia .

In patient with emphysema component the total lung volume increase result in
hyperinflation what ether inflammation and mucus secretion with COPD patient
decrease the airflow

So The best predictor of morbidity and mortality in COPD is the Value of  
postbrochodilator FEV1



Cont…..
Research develop comprehensive staging system that would allow  
categorization for COPD population and they develop BODE index.

 B= Body mass Index

 O= Obsructive degree

 D= Dyspnea

 E= Exercise endurance

indeed, in one report , postrehabilition improvement in BODE index was

associated with better survival .



Cont…..
The Global Initiative for Chronic Obstructive Disease ’GOLD’ and both American  
Thoracic Society ‘ATS’ and European Respiratory Society stage COPD according to  
the degree of FEV1.

The BODE index has proved to be better predictor of mortality than the FEV1

Variable Include in a new staging system for COPD patients:

1-FEV1

3- Dyspnea rating

2- Timed walked distance  

4-Nutrition



Air flow Limitation
To move air in and out the lungs, the bellows must force air through  
conducting airways .

The resistance to a flow is given by interaction of air molecules with each
other, so the resistance depend on physical property of gas and length of
diameter of airways.

Let us compare :

This shape caused by  
the smaller diameter of  
intrathoracic airways.



Hyperinflation
As parenchymal destruction of many patients with COPD progress.

Distal airspaces enlarge.

The loss of lung elastic recoil from this destruction increase the resting lung  
volume .

Be aware if increased breathing  
frequency that will cause worsen  
hyperinflation, because the expiratory  
time decrease and result in air trapping.



Alternation in Gas Exchange
The lungs of COPD patients can considered as consisting of two portions:  

1- More emphysematous

2-More normal

The distribution of ventilation is non-uniform and overall the emphysematous areas  
are under ventilated compared with normal areas, because the perfusion is more  
compromised than ventilation in the emphysematous areas, they have high ventilation
: perfusion ratio and behave as dead space.

At the same time narrower bronchi well not allow appropraite ventilation to reach the
lungs and that result in low ventilation perfusion and will cause venous admixture and
hypoxemia.

As ventilator demand increase so the work of breath increase so the COPD patient
attempt to increase the ventilation to maintain adequate deliver of oxygen.



Control of ventilation
For gas exchange to occur, it necessary to move air in and out the lungs and that achieved by :

2- The nerve that carry the signals  

4- The rib cage and abdomen

1-Respiratory Center

3-The respiratory muscle

And the sensor input :

1-PaO2 2-PaCO2 3-PH

The relationship between ’’drive’’ and inspiratory pressure or volume is ’’Coupling’’ and it usually  
smooth and occurs with minimal effort. And that way the breathing is effortless.

The ventilator control can be assessed by different way , the simples is the minute ventilation VE

And it composed by :

1-Tidal Volume : the volume of air inhaled in breath 

2-Respiratory Frequency.



Respiratory Muscle
The respiratory muscle can be divide into:

1-Inspiratory muscle : that help to inflate the lungs  

2-Expiratory muscle : that help to deflate the lungs

The most important inspiratory muscle is Diaphragm .

The diaphragm can shorten up to 40% between full expiration and end inspiration.

Inspiratory muscle include: diaphragm, intercostal space, sternocleidomastoid and the scalene  
muscles.

Expiratory muscle include: diaphragm, rectus abdominus.



Dyspnea
Many COPD patients stop exercising because of dyspnea, and it the dominant symptom during
acute exacerbation of the disease.

Studies shows that in COPD, dyspnea with exercise correlate better with degree of dynamic  
hyperinflation than with changes in airflow indices or blood gas exchange.

Dyspnea in COPD patients may also be influenced by the resting respiratory drive level and  

individual’s central output response to various stimuli.



Peripheral muscle functions
 Many patient with COPD will stop exercising because of the leg fatigue ratherthan  

dyspnea.

 At baseline, patients with COPD have lower level of the oxidative enzymes thando  
healthy individual. After exercise the content of these enzymes increase.

 This was associated with an improvement in exercise endurance and decreaselactic  
acid production at peak exercise.



Integrative Approach
The main problem is airway narrowing and hyperinflation.

Effort to prevent disease form developing (smoking cessation) must be associated with  
methods aimed at reversing airflow obstruction . Indeed, bronchodilator antibiotic and  
corticosteroids is given to improve airflow. If this effective, hyperinflation should decrease .

For must patients pulmonary rehabilitations shows :  

1-Improvement in peripheral muscle function

2 Better coordination of breathing

3 Improved nutrition

4 Implementation of adequate coping mechanism .
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OBJECTIVES

oDefinition and pathogenesis  
of Peptic Ulcer

o Morphology of Peptic Ulcer

o Complications



DEFINITION

Ulcer is defined as disruption of the mucosal integrity of  
stomach and/or duodenum leading to a local defect or  
excavation due to active inflammation.

Erosion differs from an ulcer in being partial thickness 
mucosal defect.

Peptic ulcers are chronic most often solitary lesions that  
occur in any portion of GIT exposed to the aggressive action  
of acid-peptic juices.



PROGRESSION



PATHOGENESIS

•Gastric acidity
•Peptic enzymes

Aggressive factors

•Surface mucus secretion
•Bicarbonate secretion into mucus
•Mucosal blood flow
•Apical surface membrane transport
•Epithelial regenerative capacity
•Elaboration of PG

Defensive factors



INJURY

PEPTIC ULCER

•H. Pylori infection
•NSAID
•Tobacco
•Alcohol
•Gastric hyperacidity
•Duodenal-gastric reflux

Impaired defenses
•Ischemia
•Shock
•Delayed gastric emptying





RISK FACTORS FOR PUD

•H. Pylori infection
•NSAIDs
•Cigarette use
•COPD
•Ilicit drugs like cocaine
•Alcoholic cirrhosis
•Psychological stress
•Endocrine cell hyperplasia
•ZE syndrome
•Viral infection (CMV, HSV)



H. Pylori transmitted by fecal-oral/ oral-oral route

In the stomach it swims in viscous mucus due to flagella

Organism attached to mucus-secreting cells of  
gastric mucosa by adhesins like BabA and SabA

Production of large amount of ammonia from urea
by bacterial urease

Ammonia neutralizes HCl in stomach  

Organism survival

Inflammatory response  

Damage to mucus

Gastritis and peptic ulcers







NSAIDS

Membrane phospholipids

Phospholipase A2

Arachidonic acid

COX

PG depletion

Epithelial effects
•Increase in HCl secretion
•Decrease mucin secretion
•Decrease HCO3- secretion
• Decrease surface active  

phospholipids secretion
• Decrease epithelial cell  

proliferation

NSAIDs
inhibits

Endothelial effects
Stasis ischemia



SITES OF PEPTIC ULCERS

Duodenum: 1st portion, Anteriorwall
Stomach: usually antrum, lesser curvature  
(common), anterior and posterior wall, greater  
curvature (less common)
In the margins of a gastroenterostomy  
(stomal ulcer)
In the duodenum, stomach or jejunum of  
patients with Zollinger-Ellison syndrome
With or adjacent to a Meckel’s diverticulum.



MORPHOLOGY  
GROSS

•Round to oval, sharply punched-out defect

•Mucosal margin usually level with the  
surrounding mucosa or only slightly elevated

•Radiating mucosal folds

•Base is smooth and clear, owing to the peptic  
digestion of exudates



CLINICAL FEATURES

•Epigastric pain

•Dyspepsia, including belching, bloating, distention,  
and fatty food intolerance

•Heartburn

•Chest discomfort

•Hematemesis or melena resulting from  
gastrointestinal bleeding



COMPLICATIONS

T
• Hemorrhage

Blood vessels damaged as ulcer erodes into the muscles GI  
Coffee ground vomitus or occult blood in tarry stools

• Perforation
An ulcer can erode through the entire wall
Bacteria and partially digested food spill into peritoneum

:Peritonitis
• Narrowing and obstruction (pyloric)

Swelling and scarring can cause obstruction of food leaving  
stomach : Repeated vomiting






