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                                    Life Cycle of Encylostoma duodenale 
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3-Enterobius vermicularis  

Common name: PIN worm or thread worm. 

Habitat: Adult worm inhabit the caecum, appendix and adjacent portions of the ascending 

colon. 

Morphology: 

 Enterobius vermicularis is a small white worm with thread-like appearance. The worm 

causes enterobiasis. Infection is common in children. 

Male: The male measures 5 cm in length. The posterior end is curved and carries a single 

copulatory spicule. 

Female: The female measures 13 cm in length. The posterior end is straight. 

Egg: The eggs are colourless and flattened on one side. They are surrounded by a thin, 

smooth , transparent shell and usually contain fully developed larvae. 

Infective stage: Embryonated egg . 

Infection is by ingestion of eggs containing larvae with contaminated raw vegetables. 

Diagnostic stage: Unembryonated egg. 

Mode of infection: 

• By direct infection from a patient (Fecal-oral route). 

• Autoinfection: the eggs are infective as soon as they are passed by 

the female worm. If the hands of the patient get contaminated with 

these eggs, he/she will infect him/herself again and again. 

• Aerosol inhalation from contaminated sheets and dust. 

Clinical presentation: 

The migration of the worms causes allergic reactions around the anus and during night it 

causes nocturnal itching (pruritus ani) and enuresis. The worms may obstruct the 

appendix causing appendicitis. 

Diagnosis: 

♦ Eggs in stool: Examination of the stool by direct saline smear to detect the egg: this is 

positive in about 5% of cases because the eggs are glued to the peri-anal skin. 

 



38 
 

 

 

♦ Peri-anal swab: The peri-anal region is swabbed with a piece of adhesive tape 

(cellotape) hold over a tongue depressor. The adhesive tape is placed on a glass slide and 

examined for eggs. The swab should be done in the early morning before bathing and 

defecation. 

Treatment:  Mebendazole; Piperazine. 

Life cycle: 

Adult worm lives in the large intestine. After fertilization, the male dies and the female 

moves out through the anus to glue its eggs on the peri-anal skin. This takes place by 

night. The egg is 50x25 microns, plano-convex and contains larva. When the eggs are 

swallowed, they hatch in the small intestine and the larvae migrate to the large intestine 

to becomeadult. 

 

                                         Life cycle of Enterobius vermicularis 
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4. Trichuris trichura 

Common name: Whip worm. 

Habitat: T. trichura  lives in the large intestine. Particularly in the caecum . 

The worm is divided into a thin whip-like anterior part measuring 3/5 of the worm and a 

thick fleshy posterior part of 2/5 the length. 

Male: The male measures 3-4.5 cm in length. Its posterior end is coiled and possesses a 

single cubicle. 

Female: The female measures 4-5 cm in length. Its posterior end is straight. 

Egg: Egg is barrel shaped with clear , mucoid- appearing polar plugs at each end. 

Infective stage : Eggs containing larvae (embryonated egg) . 

Diagnostic stage: Unembryonated egg. 

Mode of infection: Man acquires infection by embryonated eggs whith contaminated  

food or water . 

Symptoms: 

The patient complains of dysentery (blood and mucus in stool together with tenesmus). 

Rectal prolapse is also possible. 

Diagnosis: 

Demonstration of characteristic eggs. The egg of trichuris is barrel-shape. with a mucous 

plug at each pole. 

Treatment: Mebendazole: 1 tablet twice daily for 2 days. 

 Life cycle: 

Ingested eggs hatch in the small intestine and the larvae migrate to the large intestine to 

become adult. After mating, the female lays immature eggs, which pass with the stool to 

the soil and mature in 2 weeks. 
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                                     Life cycle of  Trichuris trichura 
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CHAPTER 5                                             Dr. Bushra Hassan Saeed  

 

Cestodes (Tapeworms) 

1-cestodes are segmented dorsoventrally compressed and tape-like. 

2-The body consist of three parts: scolex, neck and strobilla which composed or a chain 

of segments (immature, mature and gravid  segments) . 

3- there is no digestive system, nutrients are absorbed through the worms integument. 

4- Excretory and nervous system are present . 

5- most of  cestodes complete their life cycle in two different hosts except H. nana 

completes its life cycle in a single host . 

1-Taenia saginata 

Common name: Beef tape worm or unarmed tape worm. 

Habitat: Adult worm lives in the  small intestine (upper jejunum) of man, where it may 

survive for as long as 25 years. It causes intestinal infection, Taeniasis. It has worldwide 

distribution. 

 Morphology: 

  Adult worm measures 5-10 meters in length, Their body is divided into three 

regions; 

1. Scolex:  which is pyriform, it is equipped with suction apparatus, usually four cup-

shape suckers, but no rostellum . 

2. Neck: posterior to the scolex. 

3.Stobilla:  flat body consisting many segments, each segment is known as proglottids .  

A-Immature segments 

B- Mature segments 

c- Gravid segments:contain uterus made up a medium stem with 15-30 lateral branches. 

Egg: The eggs are spherical, brown in colour and surrounded by embryophore (6-hooked 

embryo), which is brown, thick-walled and radially striated. 

 Infective stage: Cysticercus bovis in muscle of cattles. 
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Diagnostic stage: Eggs in faeces or gravid segment. 

Mode of infection: Man acquires infection by eating raw or under-cooked beef containing 

encysted larval stage(cysticercus bovis). 

 

Pathogenecity: 

Adult worm in the small intestine usually produce no symptoms, but at times, they may 

cause:  

Vaque, Abdominal discomfort, diarrhea or diarrhea alternating constipation and weight 

loss. 

Diagnosis: 

Recovery of the gravid segments or the eggs from the stool. 

Life cycle: 

The adult worm lives in the small intestine of man. Gravid segments pass out in the stool 

and become disintegrated and eggs come out to the soil. The gravid proglottid uterus 

contains about 100,000 eggs. The egg of T. saginata is spherical, the 6-hooked embryo is 

enclosed in a radially striated embryophore. Eggs are ingested by an intermediate host, 

cattle. The 6- hooked embryo escapes from its shell, penetrates through the intestinal wall 

into the blood vessels and is carried to the muscles where it develops into a larval stage, 

cysticercus bovis (inverted head and spherical body). Infection to man takes place by the 

ingestion of  undercooked beef. In the small intestine of man, the head of the cysticercus 

gets invaginated and the body becomes segmented. 
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                                           Life cycle of Taenia saginata 

 

Treatment:  Praziquantel is the choice drug for killing larvae and adult worm. 

2-Hymenolepis nana 

Common name: Dwarf tape worm. 

Habitat: Adult worm lives in the small intestine of human. 

Morphology 

Adult worm measures 1-3 cm in length. It is made up of head (scolex), neck and 

segmented body. The head carries four suckers and a rostellum armed with one row of 

hooks. The segments of the body are divided into mature and gravid segments. In the 
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 mature segment, there are three testes in the middle, ovary consist of bilobes. Gravid 

segmentcnsist of sac- like uterus.  

Egg : Egg is rounded, about 40 microns in diameter. It contains a six- hooked oncosphere 

within a rigid membrane (the embryosphere). This embryosphere has two polar 

thickening or knobs from which project 4-8 long, thin filaments called polar filaments.  

Infective stage : Embryonated egg. 

Diagnostic stage: Eggs in faeces. 

 mode of infection: 

Infection takes place by: 

1. Ingestion of egg with contaminated raw vegetables. 

2. Direyct infection from a patient 

3. Auto infection: the eggs of H. nana are infective as soon as they are 

passed with feces by the patient. If the hands of the patient are 

contaminated by these eggs, she/he infects herself/himself again and 

again. 

 

Pathogenecity: 

Light infections produce no symptoms. In fairly heavy infections, children may show 

lack of appetite, abdominal pain and diarrhea. Diagnosis: Demonstration of eggs in stool 

specimen by direct mic  

Treatment :The drug of choice is praziquantel. 
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                                    Life cycle of Hymenolepis nana 

 

3-Echinococcus granulosus  

Common name:Dog tape worm or hydatid worm 

Habitat: Adult worml   lives in small intestine of dog and other canine animals.  

Morphology                                                                                                                                                           

Responsible for most cases of echinococcosis. Echinococcosis is caused by larval 

tapeworms. The disease is common in East Africa (the highest prevalence is seen in 

Kenya: 10-15%). 

The adult worm measures 3-6 mm in length (up to 1 cm). It has scolex, neck and 

strobilla. Adult worms live in small intestine of definitive host (dog). Man is an  
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intermediate host - carrying the hydatid cyst (larva). Man contracts infection by 

swallowing eggs in excreta of definitive host. 

Infective stage: Embryonated egg. 

Diagnostic stage: Embryonated egg.. 

Mode of human infection: 

Ingestion of eggs by the following ways: 

i) Ingestion of water or vegetables polluted by infected dog feces. 

ii) Handling or caressing infected dogs where the hairs are usually 

contaminated with eggs                                                                                   

Life cycle and Pathogenecity 

Oncosphere hatch in duodenum or small intestine into embryos (oncosphere) which: 

♦ Penetrate wall 

♦ Enter portal veins 

♦ Migrate via portal blood supply to organs: eg: lungs, liver, brain etc., thus, causing 

extra intestinal infections. In these organs, larvae develop into hydatid cysts. The cysts 

may be large, filled with clear fluid and contain characteristic protoscolices (immature 

forms of the head of the parasite). These mature into developed scolices, infective. 
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                                         Life cycle of Echinococcus granulosus 

 

Clinical features 

Asymptomatic infection is common, but in symptomatic patients 

♦ It may cause cough - with hemoptysis in lung hydatid disease. 

♦ Hepatomegaly - with abdominal pain and discomfort 

♦ Pressure -from expanding cyst 

♦ Rupture of cyst - severe allergic reaction - anaphylaxis. 
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Diagnosis: 

♦ X-ray or other body scans 

♦ Demonstration of protoscolices in cyst after operation 

♦ Serology 

Treatment: 

♦ Surgery 

♦ Albendazole  

Schistosomiasis (Bilharziasis) 

It is estimated that about 600 million people in 79 countries suffer from 

schistosomiasis (Bilharziasis). The schistosomes cause intestinal, hepatosplenic, 

pulmonary, urogenital, cerebral and other forms of schistosomiasis. 

Schistosome is the only fluke with separate sexes. The female worm lies in the 

gynecophoral canal of the male. This condition is important for transportation. 

There are five medically important species: 

1. Schistosoma mansoni: causes intestinal schistosomiasis. 

2. Schistosoma haematobium: causes vesical (urinary) schistosomiasis. 

3. Schistosoma japonicum: causes intestinal schistosomiasis. 

Schistosoma mansoni 

Habitat – This species lives in the veins of the intestine. The eggs are ovoid, have lateral 

spine. 

This species lives in Africa, South America, Middle East 

(some Arab countries) etc. Stream and lake-based transmission is common. 

The snail hosts that harbor S. mansoni are the genera: Biomphalaria  

 

1-Schistosoma  haematobium(URINARY SCISTOSOMIASIS) 

Habitat - The worm lives in the veins of the bladder of humans. Egg  

has terminal spine. 
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 The snail hosts that harbor S. haematobium are the genera Bulinus . 

2-Schistosoma  japonicum 

The eggs are ovoid, bearing only a minute lateral spine or a small knob postero-laterally.  

Within the intrahepatic portion of the portal system, the worms feed and grow to 

maturity. 

Symptoms and complications: 

Patients infected with S. haematobium suffer from terminal haematuria and painful 

micturition. There is inflammation of the urinary bladder (cystitis), and enlargement of 

spleen and liver. S. haematobium causes squamous cell carcinoma in the bladder. 

Patients infected with S. mansoni suffer from cercarial dermatitis (swimmers itch) and 

dysentery (mucus and blood in stool with tenesmus) as well as enlargements of the spleen 

and liver. 

Laboratory Diagnosis: 

3-Schistosoma mansoni 

♦ Microscopic examination of the stool for eggs after concentration by sedimentation 

method. The egg has characteristic lateral spine. 

♦ Rectal snip 

S. haematobium: 

♦ Examination of the urine after allowing it to sediment in a conical urinalysis glass. A 

drop from the sediment is taken and examined for eggs. Egg has terminal spine. 

♦ Biopsy from bladder 

Treatment: Praziquantel: single oral dose of 40 mg/kg divided into two doses. 

Prevention: 

1. Health education: 

A. On use of clean latrines and safe water supply 

B. Avoid urination and defecation in canals, avoid contact with canal water. 

2. Snail control: 

A. Physical methods: 

i. Periodic clearance of canals from vegetations. 
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ii. Manual removal of snails and their destruction. 

B. Biological methods: Use of natural enemies to the snails such as Marisa. 

C. Chemical methods: Molluscides are applied in the canals to kill the snails. e.g. Endod.  

 Life cycle of Schistosomes: 

Adult worms reside in pairs: the female lying in the gynecophoral canal of the male. 

After fertilization, eggs are passed into the venules. A larval form – the miracidium - 

develops within the egg. Its lytic enzymes and the contraction of the venule rupture the 

wall of the venule liberating the egg into the perivascular tissues of the intestine (S. 

mansoni) or urinary bladder (S. haematobium). The eggs pass into the lumens and organs 

and are evacuated in the feces (S. mansoni) or the urine (S. haematobium). On contact 

with fresh water the miracidia hatch from the eggs and swim about until they find the 

appropriate snail, which they penetrate. After two generations of sporocyst development 

and multiplication within the snail, the fork-tailed cercariae emerge. Infection to man 

takes place during bathing or swimming. The cercariae penetrate the skin, are 

carried into the systemic circulation and pass through to the portal vessels. 
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                                   Life cycle of Schistosoma sp. 
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Virology                                                 Dr. Ismail I. Daood                        

CHAPTER 6    

Viruses 

General properties of viruses: Viroids, Prions. Viruses : 

Viruses are capable of causing several diseases in human, Viruses in size from 

approximately 20 nm to 300 nm. This main that the majority to viruses can only be seen 

through the electron microscope (EM) and the smallest infectious agents. Viruses lack 

cellular organization and enzymes. They are obligate intracellular parasites.  There are 

also the 'unconventional agents' sometimes knew as 'unconventional viruses' or 'atypical 

viruses' - Up to now, the main kinds that have been studied are viroids and prions. 

Are Viruses Living Or Dead? 

  This depends on the definition of life. To avoid possible arguments, we often refer to 

whether they have or have lost some aspect of their biological activities rather than 

referring to living or dead viruses. Hence we talk about number of infectious particles, or 

number of plaque forming particles rather than number of living particles  

Viroids  

  Viroids contain RNA only. They are small (less than 400 nucleotides), single stranded, 

circular RNAs. The RNAs are not packaged, do not appear to code for any proteins, and 

so far have only been shown to be associated with plant disease. However, there are some 

suggestions that somewhat similar agents may possibly be involved in some human 

diseases such as hepatitis delta virus (HDV). 

Prions 

  Prions contain protein only,they are small, they contain any nucleic acid, but if there is 

any, there is very little,: Examples of prion-caused human diseases are  Kuru,  

http://pathmicro.med.sc.edu/mhunt/slow-vir.htm
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Creutzfeldt-Jakob disease and Gerstmann-Straussler syndrome. Prions also cause scrapie 

in sheep. 

Viral Structure and Shape: 

   Viruses contain only those components necessary to invade and utilize host cell 

machinery for the replication. Viruses are composed of nucleic acid genome 

surrounded by a protein coat called capsid. Two kinds of symmetry are met within the 

 capsid –icosahedral (cubical) and helical. They contain only one type of nucleic acid, 

either DNA or RNA, but never both. The genome and the capsid are together referred 

to as nucleocapsid e.g.,    Papilloma, Tobacco mosaic. 

Viruses that have a lipid-containing envelope surrounding the capsid are called 

enveloped viruses and the ones without it called non-enveloped viruses. Some 

viruses, in addition, may have spikes extending from the surface. ―e.g., Mumps virus, 

Herpes virus.                 

Five basic structural forms of viruses in nature: 

Naked icosahedral e.g. poliovirus, adenovirus, hepatitis A virus 

 Naked helical e.g. tobacco mosaic virus. So far no human viruses with this 

structure are known 

 Enveloped icosahedral e.g. herpes virus, yellow fever virus, rubella virus 

 Enveloped helical e.g. rabies virus, influenza virus, parainfluenza virus, mumps 

virus, measles virus 

 Complex e.g. poxvirus 

 

Classification of viruses: 

Viral taxonomy is much less structured and depends on a variety of characteristic   

including: 

1. Nucleic acid type DNA or RNA 

2. Nucleic acid stranded. 

http://pathmicro.med.sc.edu/virol/polio.htm
http://pathmicro.med.sc.edu/virol/para-rsv-aden-ver2.htm
http://pathmicro.med.sc.edu/virol/hepatitis-virus.htm
http://pathmicro.med.sc.edu/virol/herpes.htm
http://pathmicro.med.sc.edu/mhunt/rubella.htm
http://pathmicro.med.sc.edu/virol/rabies.htm
http://pathmicro.med.sc.edu/mhunt/flu.htm
http://pathmicro.med.sc.edu/virol/para-rsv-aden-ver2.htm
http://pathmicro.med.sc.edu/mhunt/mump-meas.htm
http://pathmicro.med.sc.edu/mhunt/mump-meas.htm
http://pathmicro.med.sc.edu/mhunt/mump-meas.htm
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 Single stranded SS or 

 Double stranded DS 

3. Presence or absence of an envelope. 

 Envelop  

 Non-Enveloped 

4. Capsid size and shape.  

 Icosahedral as: Adinoviridae, Reoviridae. 

 Helical as:HBV. 

 Complex as: Poxiviridae. 

5. Host specificity for example + (animal, plant or bacterial 

 

 

 

 

 

 

 

 

 

 

Viral Entry and Spread: 

Organisms can gain entry by variety of mechanisms (Mode of transmission) including: 

1. Respiratory spread to mucous membrane e.g., Influenza virus, Mumps, etc. . 

2. Direct inoculation through skin contact e.g., Rabies, Varcellazoster, HBV.  

3. Direct inoculation to the bloodstream e.g., HIV, HBV. 

4. Oral/fecal spread to the gastrointestinal tract e.g., HAV, HSV-1and 2,.  



55 
 

5. Genial entry (venereal rout) e.g., Herpes simplex-1&2, Cold sores, HIV, HBV.  

6. Vertical mother child transmission. 

 

 

 

 

Virus’s entry (Penetration-Recognition) into host cells occurs through one of the 

following methods 

 a- Endocytosis. 

 b- Direct fusion 

 c- Nucleic acid translocation 

All viruses must be transmitted to the site of infection  

How Do Viruses Spread? 

as latency in nerves roots and reactivation of viruses.1- Neuronal  

e.g., HIV, CMV2-Lymphatic spread, 

e.g., HIV.3-Bloodstream, 

 

Replication of Viruses 

      There are principal events involved in replication: 

 1- Adsorption 

  The first step in infection of a cell is attachment to the cell surface. The viral 

attachment protein recognizes specific receptors, which may be protein, carbohydrate 

or lipid, on the outside of the cell. Cells without the appropriate receptors are not 

susceptible to the virus.                         

 2-Penetration 

    The virus enters the cell in a variety of ways according to the nature of the virus. 

 Enveloped viruses 

a. Entry by fusing with the plasma membrane. Some enveloped viruses fuse 

directly with the plasma membrane. 

b. Entry via endosomes at the cell surface. 
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Non-enveloped viruses 

Non-enveloped viruses may cross the plasma membrane directly or may be taken up into 

endosomes. They then cross (or destroy) the endosomal membrane 

 

 

 

3-Assembly 

  New virus particles are assembled. There may be a maturation step that        follows 

the initial assembly process 

4-Release 

 Virus may be released due to cell lysis, or, if enveloped, may bud from the cell. Budding 

viruses do not necessarily kill the cell. Thus, some budding viruses may be able to set up 

persistent infections. Not all released viral particles are infectious.  

Effect of viruses on host macromolecular synthesis 

  Many viruses inhibit host RNA, DNA or protein synthesis (or any combination of 

these). The mechanisms by which the virus does this vary widely. 

 

Cytopathic effect (CPE) 

 

  The presence of the virus often gives rise to morphological changes in the host cell. Any 

detectable changes in the host cell due to infection are known as a Cytopathic effect. 

Cytopathic effects (CPE) may consist of cell rounding, disorientation, swelling or 

shrinking, death, detachment from the surface, etc. 

Many viruses induce apoptosis (programmed cell death) in infected cells. This can be an 

important part of the host cell defense against a virus - cell death before the completion 

of the viral replication cycle may limit the number of progeny and the spread of infection. 

The cytopathic effects produced by different viruses depend on the virus and the cells on 
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which it is grown. This can be used in the clinical virology laboratory to aid in 

identification of a virus isolate. 

Assays for plaque-forming units 

  The CPE effect can be used to quantitate infectious virus particles by the plaque-

forming unit assay. Cells are grown on a flat surface until they form a monolayer of cells 

covering a plastic bottle or dish. They are then infected with the virus. A plaque is 

produced when a virus particle infects a cell, replicates, and then kills that cell. 

Surrounding cells are infected by the newly replicated virus and they too are killed. This 

process may repeat several times. The cells are then stained with a dye which stains only 

living cells. The dead cells in the plaque do not stain and appear as unstained areas on a 

colored background. Each plaque is the result of infection of one cell by one virus 

followed by replication and spreading of that virus. However, viruses that do not kill cells 

may not produce plaques. 

 

 

 

Methods assays for viruses 

a- Electron-microscopy enables every virion to be counted but are not informative about 

infectivity. 

b- Hemagglutinations are a less sensitive measure of how much virus is present, but 

again are not informative about infectivity. 

c- Other methods, e.g. plaque assay, measure the number of infectious virus particles. 

  

Viral detection: 

The rise or fall of antibodies (Abs.) or antigens (Ags.) in serum from patients can predict 

where in cycle of infection such as HIV, HBV as with any other infecting organism the 
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presence of circulating Abs. or Ags. in the host can be useful in detecting infection 

methods include :  

1. Abs detection by complement fixation.  

2. Hemagglutination. 

3. Radioimmunoassay assay.  

4. Enzyme enhanced assays. 

5. Neutralization.  

6. Western blot. 

7. ELISA test.  

 

Viral Genetics: 

  Viruses grow rapidly, there are usually a large number of progeny virions per cell. 

There is, therefore, more chance of mutations occurring over a short time period.The 

nature of the viral genome (RNA or DNA; segmented or non-segmented) plays an 

important role in the genetics of the virus.Viruses may change genetically due to 

mutation or recombination 

Mutants 

 Spontaneous mutations 

These arise naturally during viral replication: e.g. due to errors by the genome-replicating 

polymerase or a result of the incorporation of tautomer forms of the bases. DNA viruses 

tend to more genetically stable than RNA viruses. There are error correction mechanisms 

in the host cell for DNA repair, but probably not for RNA. 

 Mutations that are induced by : 

    1-Chemical:  

a. Agents acting directly on bases, e.g. nitrous acid 

b. Agents acting indirectly, e.g. base analogs which mispair more  

frequently than normal bases thus generating mutations. 

    2-Physical: Agents such as UV light or X-rays 

 

http://www.mondofacto.com/facts/dictionary?query=recombination
http://www.mondofacto.com/facts/dictionary?query=tautomerism
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Types of mutation 

Point mutants (one base replaced by another) or insertion/deletion mutants. 

The kinds of phenotypic changes seen in virus mutants: 

  Conditional lethal mutants. 

  Temperature sensitive (ts) mutants.  

   Host range. 

  Plaque size. 

  Drug resistance. 

  Enzyme-deficient mutants. 

  Hot mutants. 

 Attenuated mutants. 

 

Persistent Viral Infections 

   Influenza Virus   (Orthomyxovirus) 

  True influenza is an acute infectious disease caused by a member of the 

orthomyxovirus family. influenza virus A, B or, to a much lesser extent, influenza 

virus C. However, the term 'flu' is often used for any febrile respiratory illness with 

systemic symptoms that may be caused be a myriad of bacterial or viral agents as 

well as influenza viruses. 

Influenza outbreaks usually occur in the winter in temperate climates. 'flu season 

usually starts in October or November and is at its height from December to March . 

  Pathogenesis and Diseases: 

  Major outbreaks of influenza are associated with influenza virus type A or B. Infection 

with type B influenza is usually milder than type A. Type C virus is associated with 

minor symptoms. Influenza is an acute respiratory tract infection by sudden onset of 

fever, malaise, chills, muscular cramp and cough after incubation period of 1to 3 days. 

The complication is otitis media, sinusitis, bronchitis and pneumonia. Influenza virus 

infects the epithelial cells of the respiratory tract. 
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Transmission and Spread 

  The virus is transmitted by direct contact with respiratory secretion, spread person to 

person via small particle aerosols (less than 10μm diameter) that can get into the 

respiratory tract. It can also be spread via fomites since it can survive for a short time on 

surfaces and can be spread by this route if the virus is introduced into the nasal mucosa 

before it loses infectivity. The incubation period is short, about 18 to 72 hours. Virus 

concentration in nasal and tracheal secretions remains high for 24 to 48 hours after 

symptoms start and may last longer in children. Titers are usually high and so there are 

enough infectious virion in a small droplet to start a new infection. 

 

 Symptoms and complications 

        1- Uncomplicated influnza 

Fever (38 - 40 degrees C) 

Myalgias, headache 

Dry cough, nasal discharge 

Ocular symptoms –photophobia, tears, ache. 

 .2- Pulmonary complications, sequelae 

-Croup (acute laryngotracheobronchitis) in young children symptoms include 

cough (like a barking seal), difficulty breathing, stridor (crowing sound during 

inspiration) 

-Primary influenza virus pneumonia 

2 - Secondary bacterial infection: This often involves Streptococcus  

Pneumonia, Staphylococcus aureus, Hemophilus influenzae 

 

Lab. Diagnosis: 

Diagnosis by isolating the virus from clinical specimens in developing chick 

embryos and tissue culture. Serological test by immunofluorescence. 
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      Treatment and Prevention: 

1- Vaccines 

There are two types of vaccine 

Trivalent Inactivated Vaccine (TIV) 

 Live Attenuated Influenza Virus Vaccine (LAIV)  

2- Chemotherapy 

Zanamivir (Relenza) and Oseltamivir (Tamiflu) 

Rimantadine and Amantadine 

3- Other treatment 

The best treatments are rest, liquids, anti-febrile agents and antibiotic in  

directed for secondary bacterial infection. 
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   CHAPTER 7       Dr. Ismail I. Daood 

         Mumps, Measles, Rubella (MMR), Paramyxoviruses 

    Introduction 

  Infections with measles, mumps and rubella viruses are confined to man and occur 

worldwide. They are all spread primarily via the aerosol route. Each of these viruses 

exists as a single serotype. Mumps, Measles, Rubella (MMR) vaccine contains live, 

attenuated forms of all three of these viruses.Measles and mumps viruses belong to 

the Paramyxovirus Family and are enveloped, non-segmented, negative-sense RNA 

viruses with helical symmetry. 

       Measles  

 

  The word measles is derived from the German word for blister. Before the advent of 

the current measles vaccine, There were about 500,000 cases of measles in the United 

States per year; almost everyone got the measles. The virus consist of single-stranded 

RNA genome, helical capsid with envelope, not segmented. The disease is transmitted 

by contact with respiratory secretions, and is seen in children 1 to 5 years. It is highly 

contagious disease and the patient is infectious 4 days before and 5days after the 

appearance of rash.   

   Pathogens: 

  Infection is via an aerosol route and the virus is very contagious. It replicates initially 

in the upper/lower respiratory tract, followed by replication in lymphoid tissues leading 

to viremiaand growth in a variety of epithelial sites. The disease develops 1 - 2 weeks 

after infection. Measles or Rubeola has I.P of about 10 days. Rubeola means red spots 

the disease is divided into three stages: pre-eruptive stage, by Koplik's spots in buccal 

mucosa, an eruptive stage and poste measles stage. the complications include  

http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=serotype
http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=attenuated
http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=viremia
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pneumonia, otitis, media and sub-acute sclerosing  pan 

encephalitis(SSPE).Uncomplicated disease is characterized by the following: 

 Fever of 101 degrees Fahrenheit (38.3 C) or above 

 Respiratory tract symptoms: running nose (coryza) and cough 

   Conjunctivitis 

   Koplik's spots on mucosal membranes - small (1 - 3mm), irregular, bright red spots, 

with bluish-white speck at center. 

Maculopapular rash which extends from face to the extremities. This The infection is 

prostrating but recovery is usually rapid. Koplik’s spots, rash).. Measles tends to be more 

severe in adults and the very young (under 5 years of age) and is less severe in older 

children and teenagers. 

  Complications of measles 

  Pneumonia (such patients may not have a rash). Secondary bacterial infection. Otitis 

media and bacterial pneumonia are quite common. Pneumonia accounts for 60% of 

deaths from measles. Most patients (90%) survive encephalitis but there may be 

complications such as deafness, seizures and mental disorders 

  Diagnosis 

     The clinical picture is the first part of diagnosis; that is exposure plus upper respiratory 

tract symptoms, Koplik's spots and rash (which is usually quite characteristic for 

physicians familiar with measles). RT-PCR or isolation. Serodiagnosis by IgG levels it is 

best to demonstrate IgM antibodies by ELISA, immunofluorescence.  

  Epidemiology 

     Almost all infected individuals show signs of disease. There is only one serotype of 

measles and a single natural infection gives life-long protection. The main route of  
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infection is via inhalation. Measles virus is highly contagious and the period of maximum 

contagiousness is the 2 to 3 day period before onset of the rash. 

  Treatment: 

  It is largely supportive. No antiviral therapy available for primary disease. 

Complications should be treated appropriately. 

 Prevention 

 There is an attenuated virus vaccine that is grown in chicken embryo fibroblast 

culture. It is currently recommended to give a first dose of the vaccine at 12 to 15 

months. A second dose is administered at 4 to 6 years of age. Measles vaccine can 

cause problems (e.g. fatal giant cell pneumonia) in those with severely compromised 

cell-mediated immunity.  

Mumps   

  This results from the appearance of the patient as a result of parotid gland swelling 

although other agents can also cause parotitis. The disease is transmitted by direct 

contact, clinically; mumps is usually defined as acute unilateral or bilateral parotid 

gland swelling that lasts for more than two days with no other apparent cause. There is 

one serotype of the virus and in an affected patient it can be found in most body fluids 

including cerebral-spinal fluid, saliva, urine and blood. The virus can be grown in cell 

cultures and in eggs. 

  Pathogenesis: 

  Mumps is very contagious and is probably usually acquired from respiratory secretions 

and saliva via aerosols or fomites. The virus is secreted in urine and so urine is a possible 

source of infection. Virus infects upper/lower respiratory tract leading to local 

replication. The virus spreads to lymphoid tissue which, in turn, leads to viremia. The  
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virus thus spreads to a variety of sites, including salivary, other glands and other body 

sites (including the meninges).The average time to full manifestation of disease is 2 - 3 

weeks but there may be fever, anorexia, malaise, myalgia during prodromal phase.  

 

Symptoms of mumps: 

 

1. Fever 

2. Parotitis. Pain from parotitis swelling persists for 7 - 10 days.  

3. Meningitis.  Aseptic meningitis is usually mild. Mumps-related meningitis is more 

severe in adults. In very rare cases mumps can result in encephalitis. 

4. Deafness may improve with time but is usually permanent. 

5. Orchitis (testicular inflammation), Pancreatitis.Myocarditis.    

6. Rare complications. These include nephritis, arthralgia (joint pain) and -arthritis 

(joint inflammation). 

7. Approximately 30% of infections are sub-clinical. Parotitis is suggestive as it occurs 

in 30 - 40% of infections but there are other causes of parotitis. The disease is 

confirmed by isolating the virus, RT-PCR or by serology. Hemagglutination better is 

enzyme immunoassay which detects IgM or IgG.  

   Epidemiology 

   Man is the only known natural host and the disease is found worldwide. There is no 

'carrier state'. Since many (about 30%) infections are sub-clinical, spread is usually via 

these persons. Mumps is contagious from about 7days before the infection becomes 

clinically apparent and continues until about 9 days afterwards. 
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  Treatment 

There is no specific treatment for mumps 

  Prevention 

  Until the development of the highly effective attenuated vaccine, It is usually given as 

MMR vaccine that contains three live, attenuated viruses: mumps, measles and rubella. 

Normally, two doses separated by four weeks are recommended for children more than 

one year of age.Vaccine is contraindicated in immunosuppressedpatients and in pregnant 

women.The virus is rapidly inactivated by organic solvents such as chloroform and ether 

(as would be expected of enveloped viruses) and also by UV light and formaldehyde. 

  Rubella (German measles) Virus: 

  Congenital rubella is chronic infection and damage to fetus is related to stage of 

pregnancy. Rubella virus is the only member of the Togavirus family.  Rubella (which 

means "little red" and is also known as German measles) was originally thought to be a 

variant of measles. It is a mild disease in children and adults, but can cause devastating 

problems if it infects the fetus, especially if infection is in the first few weeks of 

pregnancy.. Infection in the second trimester may cause deafness, in some case lead to 

spontaneous abortion and stillbirth. 

  Pathogenesis: 

  Minor symptoms although virus is shed (Mild sore throat, coryza, cough) some babies 

born with congenital rubella are thrombocytopenic puerperal, myocardial and bone 

lesion. Patient is infectious 5 days before to 3 days after symptomsrash skin.Progressive 

rubella panencephalitis.  
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Complications 

  Rubella encephalopathy (headache, vomiting, stiff neck, lethargy, convulsions) may 

occur about 6 days after rash. Other rare complications includeOrchitis, neuritis and 

panencephalitis.The virus infects the placenta and then spreads to the fetus. 

Diagnosis: 

  Many (possibly 50%) infections are apparently subclinical and many infections go 

unrecognized, even if symptoms develop (rash is not always present).Serological tests, 

RT-PCR or isolation of virus (immunofluorescence) are needed to confirm infection of 

individual. 

Epidemiology 

  Man is the only host and rubella occurs worldwide. Periodic epidemics occur in an 

unvaccinated population.Natural infection protects for life (there is a single serotype). 

Prevention 

  A live vaccine (attenuated strain) is available. The vaccine virus is grown in human 

diploid fibroblasts. Since there is only one serotype, a univalent attenuated vaccine can 

provide lifelong immunity. It is important that women are vaccinated prior to their first 

pregnancy.  

  Treatment: 

There is no specific treatment. Supportive care should be used. 

Human Immunodeficiency Virus (HIV) and 

Acquired Immunodeficiency Syndrome (AIDS) 

  The world pandemic of AIDS (Acquired Immunodeficiency Disease Syndrome) has 

been with us for more than twenty five years and shows no signs of abatement. Three  
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million people around the world die of AIDS each year and, so far, more than 25 million 

people have died of the disease. Today, at least 33 million people are infected and there 

are more than 14,000 new infections every day. AIDS is caused by Human 

Immunodeficiency Virus (HIV) which is found in all cases of the disease. The primary 

targets of HIV are activated CD4+ T4 helper lymphocytes but the virus can also infect 

several other cell types including macrophages. It is the loss of T4 helper lymphocytes 

that leads to immunosuppression in the patient and the consequent fatal opportunistic 

infections. AIDS is an epidemic that has caused significant morbidity and mortality in 

most countries worldwide. Destruction of CD4+ T lymphocytes (T-helper lymphocytes) 

predisposes infected individuals to a wide range of opportunistic infections, tumors, 

dementia, and death. 

Etiology 

  HIV type 1 (HIV-1; group M, N, and O) and HIV-2 are human retroviruses in the 

lentivirus subfamily. The most common cause of AIDS is HIV-1. 

Pathogenesis 

  The ability of HIV to infect and destroy CD4-expressing T cells (T-helper cells or T-

helper lymphocytes) and macrophages induces immunosuppression in patients with 

AIDS. The severity of the HIV infection is closely aligned with the reduction in CD4 T 

cells (T-helper cells) and the increase in HIV virus particles in the blood 

 

 

 

 

 

 

http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=immunosuppression
http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=opportunistic+infections&action=Search+OMD
http://cancerweb.ncl.ac.uk/cgi-bin/omd?query=opportunistic+infections&action=Search+OMD
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Manifestations  

  Symptoms of Stage 1 (Primary HIV Infection) 

    Patient may have NO symptoms OR they may have any or all of the following:  

 ―mononucleosis-like symptoms‖ (i.e., malaise, pharyngitis, low-grade fever, cervical 

lymphadenopathy)  

 Myalgia  

 Arthralgia  

 Lymphadenopathy  

 Hepatosplenomegaly  

 Headache  

 Meningitis  

 Encephalitis rash (small pink papules or macules over much of the body) 

Symptoms occur, the patient presents with persistent generalized lymphadenopathy or 

AIDS-related complex (ARC)  

Symptoms of AIDS - related complex (ARC) 

 Fever  

 Fatigue  

 Diarrhea  

 Weight loss  

 Night sweats  

 Immunologic abnormalities  

 Dementia  

 Spontaneous neoplasms 

   Epidemiology 

HIV-1 infection is found worldwide, and HIV-2 is mainly found in West Africa. 

    

 



70 
 

 

      Modes of Transmission of HIV 

  The most common mode of transmission of HIV worldwide is heterosexual 

contact. HIV is NOT transmitted by casual contact or by touching, hugging, 

kissing, coughing, sneezing, insect bites, water, food, utensils, toilets, and 

swimming pools or public baths. 

1- Sexual  :  Anal ,Vaginal ,Homosexual, Heterosexual 

2- Inoculation in blood: 

Transfusion of blood or blood products 

Needle sharing among intravenous drug users  

Needle stick, open wound, and mucous-membrane exposure to health care workers 

(e.g., dentists, oral surgeons) ,Tattoo needles 

3- Perinatal: 

Transplacental (intrauterine transmission)  

Peripartum transmission (during labor and delivery) 

Breast milk ingestion in neonate 

Diagnosis 

    There are no unique signs and symptoms of HIV infection, which makes diagnosis 

difficult unless laboratory tests are performed however, false positives, occur, and a 

second ELISA must be performed; if positive, a Western blot test for HIV is necessary 

to confirm the diagnosis of HIV infection: 

    ELISA 

   - Latex agglutination 

   - Western blot analysis 

   - RTCD4:CD8 T-cell ratio 

   - PCR RT-PCR, reverse transcriptase polymerase chain  reaction. 

   - Isolation and culture of virus 
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Treatment and Prevention 

  Highly active antiretroviral therapy (HAART), available since 1995, has resulted in 

durable antiviral responses. Successful HAART results in suppression of viral replication 

and halts damage to the immune system.       Six different classes of antiretroviral drugs 

are available. 

Nucleoside or nucleotide reverse transcriptase inhibitors (NRTIs)1 

Abacavir, emtricitabine (FTC), zidovudine(AZT),didanosine (DDI),zalcitabine(DDC) 

Nonnucleoside reverse transcriptase inhibitors (NNRTIs) 

Protease inhibitors (PIs)) 

Fusion entry inhibitors. CCR5 entry inhibitors 
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    CHAPTER 8                      Dr. Ismail I. Daood            

 Rotaviruses 

Viral Agents of Gastroenteritis  

Properties 

   Rotaviruses are stable in the environment for many months and are relative resistant to 

hand washing. They are susceptible to agents such as 95% ethanol, formalin and "Lysol". 

They are also unstable to pH below 2.Rotaviruses are non-enveloped viruses with 

icosahedral symmetry and a double capsid their electron microscopic appearance shows a 

60-80nm wheel with radiating spokes (Latin, rota = wheel). The rotavirus genome 

contains double stranded (ds) RNA in 11 segments  

 

Classification   

The family Reoviridae includes the genus Rotavirus was first identified by electron 

microscopy in 1973 from duodenal biopsies of children with diarrhea. There are seven 

different groups (A to G) based on the antigenicity. Group A is the most common and 

only group A rotaviruses cause human However, group A rotaviruses can also cause 

milder diarrhea in older children and adults. Group C is found worldwide. 

 

Pathogenesis 

 

  Affected host cells are mature enterocytes lining the middle and upper end of the 

intestinal villi. In laboratory animals,hepatocytes are also infected. Large amounts of 

viral particles are shed in diarrheal stools.Cell dysfunction and death results in a net 

secretion of intestinal fluid, hence the watery diarrhea. There is severe dehydration. 
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Epidemiology 

  Rotaviruses are found worldwide, causing major diarrhea-associated hospitalization and 

600,000-850,000 deaths per year in most infants by age 3 years. In all, there are probably 

about 2.7 to 3.5 million people in the US affected by rotavirus infections each 

year.Seasonality rotavirus infections occur in the winter months. The disease spreads 

across North America from the warmer climates 

 

Incubation period is thought to be less than 4 days. 

Contagious Period The patient is contagious from before the onset of diarrhea to a few 

days after the end of diarrhea.High numbers of viral particles are shed in diarrheal stools 

(10
10

/gm.). Infective dose is only 10-100 pfu. 

 

Diagnosis 

Rapid diagnosis can be obtained by antigen detection in stool using ELISA.  

 PCR can be used to detect viral RNA  

 Electron microscopy also detects non-Group A viruses. 

Group A rotaviruses can be cultured in monkey kidney cells. 

 

Treatment 

 Treatment is just supportive care with rehydration to fluid replacement, (oral / 

intravenous). Antiviral agents not known to be effective 

Prevention of spread 

  Good hand washing technique is important. In addition, surfaces, toilets should be 

disinfected. Adequate chlorination of water can prevent spread in the community. 

Vaccine Rotarix is a live, attenuated, monovalentvaccine. 
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Human Cancer Viruses (General Features of Viral Carcinogenesis, 

Multistep Carcinogenesis 

    Viruses are etiologic factors in the development of several types of human tumors, 

including two of great significance worldwide:                                   

   1- Cervical cancer  

    2- Liver cancer. 

 

      At least 15% - 20% of all human tumors mors worldwide have a viral cause. The     

   viruses that have been strongly associated with human cancers are include 

 Human papillomaviruses (HPV)     

 Epstein-Barr virus (EBV)                                                                                      

 Hepatitis B virus (HBV)                                                                                            

 Hepatitis C virus (HCV)                                                                                        

    two human retroviruses plus several candidate human cancer viruses:   

 HTcell Lymphoma  

 HIV. 
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  Association of viruses with Human Cancer                                 

Human Cancer  Virus Virus family  

Genital tumors 

Squamous cell 

carcinoma  

Oropharyngeal 

carcinoma  

  Human papillomaviruses            Papillomaviridae                     

Nasopharyngeal 

carcinoma 

Burkitt lymphoma  

Hodgkin disease  

B cell lymphoma 

Kaposi sarcoma 

Epstein-Barr virus                          

 

 

 

Human herpesvirus 8 

Herpesviridae  

Hapatocellular 

carcinoma 

Hepatitis  B virus  Herpesviridae  

Adult T cell leukemia  

AIDS-related 

malignancies 

Human T cell lymphoma virus 

Human immunodeficiency 

virus 

Retroviridae  

Hapatocellular 

carcinoma 

Hepatitis C virus Flavivriridae 

       

   Viruses are of different Tumor types: 

 

   -RNA tumor viruses revealed the involvement of cellular oncogenes in  

     neoplasia 

   -DNA tumor viruses established a role for cellular tumor suppressor genes 

     DNA tumor viruses are classified among the Papilloma-, polyoma-, adeno-, herpes-,   

      hepadna-, and Poxvirus grows. 
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  Interactions of Tumor Viruses with host: 

1- Persistent infections 

Pathogenesis of viral infection and response of host are integral to 

understanding how cancer might arise Carcinogenesis is a multistep process a 

multiple genetic changes must occur to convert a normal cell into a malignant:        

1- Intermediate stages have been identified and designated by terms  

such as immortalization, hyperplasia, and preneoplastic. 

2- Tumors usually develop slowly over a long period of time.  

3- Tumor virus usually acts as a cofactor, providing only some of  

the steps required to generate malignant cells. 

4-  Viruses are necessary—but not sufficient—for development of  

tumors with a viral etiology. 

5- Viruses usually do not behave as complete carcinogens. In  

addition to changes mediated by viral functions. 

6- Cell Susceptibility to Viral Infections 

 

  2-Host immune responses  

Immunosuppressed or variations in persons immune etc.  

 

 3-Mechanisms of action by human cancer viruses 

       Tumor viruses mediate changes in cell behavior by means of a limited  

     amount of genetic information. There are two general patterns:  

a- direct-acting,  the tumor virus introduces a new transforming gene into the 

cell, or  

b- Indirect-acting, the virus alters the expression of a preexisting cellular gene 

or genes. In either case, the cell loses control of normal regulation of growth 

processes. 
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4-Cell susceptibility to viral infection and transformation 

Not all cells from the natural host species are susceptible to viral  

replication or transformation or both. Most tumor viruses exhibit  

marked tissue  

 

5-Retention of tumor virus nucleic acid in host cell  

6- Multistep Carcinogenesis 

 

The stable genetic change from normal to a neoplastic cell require the  

retention of viral genes in the cell. 

 

Hepatitis 

 Hepatitis A virus (HAV) (Infectious hepatitis) 

 Hepatitis B virus (HBV)(serumhepatitis) 

 Delta agent (HDV). 

 Hepatitis E (HEV) Non-A, non-B hepatitis  

 HepatitisCViruses (HCV).  

 

HAV and HEV are transmitted enterically, while HCV, HBV and HDV are transmitted 

parenterally.  

  Hepatitis A Virus/Infectious Hepatitis 

  Hepatitis A virus (HAV) causes infectious hepatitis which is transmitted via the oral-

fecal route as a result of close contact such as in day-care centers. The virus is also spread 

by sexual contact and in contaminated food. Viruses (HAV) are single-stranded RNA  

non-enveloped viruses. The symptoms of HAV and HBV are very similar. There is only 

one HAV serotype worldwide and humans are the only reservoir 
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Symptoms 

   Most children with HAV infections are asymptomatic, whereas only a small number of 

adults are asymptomatic. 

 Most symptomatic patients with HAV infection have jaundice. 

HAV also causes abdominal pain, nausea and diarrhea. 

 In addition, the patient may suffer fatigue and fever. 

 Chronic infections with HAV do not occur but some patients may experience symptoms 

for up to 9 months. 

 

Pathogenesis: 

  There is no evidence for HAV being the cause of liver cancer (hepatocellular 

carcinoma).After about two weeks of infection, virus is detectable in the liver, blood and 

stool (Feces can contain up to 10
8
 infectious virions per milliliter, pain in the abdomen 

and nausea and there are elevated levels of liver enzymes in the serum.There is also dark 

urine and light stool. Jaundice (rice symptoms). 

 

Diagnosis 

  An ELISA test for anti-HAV IgM is available. Also made from the symptoms.  

Treatment  There is no treatment. Hepatitis A immune globulin can be administered 

early after infection (two weeks) and gives some temporary immunity.Supportive care 

and rest are currently the only treatment for patients with viral hepatitis.    

Prevention 

  Improved hygiene is the most important factor in stemming the spread of HAV. 

Chlorination of water is very effective. Before the present vaccine,. The vaccine is given 

in the first year of life and immunity,. A second dose leads to 100% protection. 

Hepatitis EVirus (HEV)   Enteric Non-A, Non-B Hepatitis  

  Hepatitis E virus (HEV) causes enteric non-A, non-B hepatitis and is transmitted via the 

oral-fecal route through contaminated drinking water. HEV outbreaks can be extensive  
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and is likely the cause of much of the acute sporadic hepatitis seen in areas.                                            

Symptoms 

 After an incubation 16 to 60 days (with an average of 40 days), typical hepatitis 

symptoms arise (jaundice, malaise, abdominal pain, nausea etc.). Virus may be excreted 

in the stool for several weeks after the onset of symptoms.  

Diagnosis 

 There are no commercially available tests for routine diagnosis. Serologic tests. 

Epidemiology 

  HEV is endemic to many tropical countries where good sanitation is lacking. In the  

United States less than 2% of the population has anti-HEV antibodies. The source of 

these infections is not known. 

Prevention 

   Possibly contaminated drinking water should be avoided as should uncooked food in 

endemic areas. Immune globulin is not effective if it comes from donors in western 

countries. There is no vaccine. A severe and sometimes chronic form of viral hepatitis, 

known as blood-borne viral hepatitis, is transmitted via blood transfusions, blood 

products, needle sticks, shared drug paraphernalia, breast-feeding, and sexual contact. 

Hepatitis B Virus (HBV)\ Blood-Borne Viral Hepatitis: 

Etiology 

There are three different viruses that infect the liver and result in blood-borne viral 

hepatitis: 

Hepatitis B Virus (HBV)is an enveloped partially double-strand DNA virus in the 

hepadnavirus family. 

 

Hepatitis C Virus (HCV)is an enveloped single-strand RNA virus in the flavivirus 

family. HCV has 6 different genotypes (1-6)). To infect a hepatocyte,  
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Hepatitis D Virus (HDV) must be coated with HBsAg. HBV and HDV can connect a 

person simultaneously or HDV can infect a patient after infection with HBV 

(superinfection). 

Symptoms 

  The incubation period for HBV infection is from 7 to 160 days in duration. Early 

symptoms of acute infection include fatigue, anorexia, nausea, pain and fullness in the 

upper right quadrant, and fever.Extensive jaundice, and massive necrosis of the liver. 

Chronic HBV hepatitis occurs in 5-10% of patients. Develop chronic active hepatitis and 

may develop cirrhosis of the liver, primary hepatocellular carcinoma, Symptoms of 

HCVaround 15% of patients with HCV infection will develop symptomatic acute 

hepatitis after an incubation period of 14-180. The acute form of HCV hepatitis is similar 

to HBV but the inflammatory response is less and as a result symptoms are usually 

milder. Approximately, 70% of those infected with HCV will be asymptomatic and they 

will become chronic persistent hepatitis patients. Symptoms of HDVrequires the 

presence of HBV to infect the liver. HDV increases the severity of HBV infections.  

Pathogenesis 

  HBV enters the bloodstream and infects the cells of the liver by replicating within the 

cells. HBV genomes integrate into host chromosomes during replication and are the basis 

of chronic infections. Large amounts of HBV surface antigen (HBsAg) and virions are 

released in the blood. During a chronic HBV infection, the immune system attempts to 

clear the HBV by destroying infected hepatocytes, cirrhosis, jaundice, internal bleeding,  

 and hepatic encephalopathy. HBV carcinogenesisof hepatocellular carcinoma (HCC) 

.HCV carcinogenesis the longer the chronic HCV infection and the larger the area of 

live. 
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Persons at High Risk for Hepatitis B (HBV) Infection: 

 

 Intravenous drug users  

 Patients undergoing blood transfusions or hemodialysis 

 Personnel in contact with blood and blood products  

 Persons with multiple sexual contacts (heterosexual and homosexual)  

 Immunosuppressed persons  

 Infants born to mothers with chronic HBV  

 Residents and staff members of institutions for the mentally handicapped  

 Persons from endemic regions (e.g., China, parts of Africa, Alaska, Pacific islands) 

 

Epidemiology 

   Humans and other primates are the only hosts, with chronic carriers serving as 

reservoirs. Distribution for HBV, HCV, and HDV is worldwide.Hepatocytes that have 

been damaged due to chronic HBV and HCVinfections, and result in hepatocellular 

carcinoma (HCC).In around 80% of patients with HCC there is underlying liver 

cirrhosis.Approximately 15–40% of patients chronically infected with HBV will 

develop cirrhosis, liver failure, or HCC. Fibrosis the more likely a person will develop 

HCC.  

Therapy and Prevention 

  Treatment of acute infections with HBV, HCV, and HDV involves supportive care. 

Treatment of chronic HBV infections can include human interferon alpha (IFNa), 

lamivudine (3TC), or adefovir dipivoxil (given for 4–12 months) or tenofovir disoproxil 

fumarate. Treatment with conventional IFNα not only results in loss of viremia and 

normalization of liver enzymes, but it also improves long-term outcomes and survival 

and alters the natural history of the disease. 
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CHAPTER 9                         Dr. Ismail I. Daood 

Mycology (Fungi): 

  General properties: 

1. Fungi are eukaryotic organisms that do not contain chlorophyll, but have cell walls, 

filamentous structures, and produce spores or conidia which grow as saprophytes and 

decompose dead organic.  

2. There are between 100,000 to 200,000 species depending on how they are classified. 

About 300 species are presently known to be pathogenic for man and classified in two 

class: 

    A-Deuteromycetes (most pathogenic fungi) 

     B-Zygomycetes. 

3. Some have unicellular reproduce by budding or fission (e.g., yeast, Candida).  Some 

fungi are multicellular structures with branching terms hyphae or mycelia (e.g., 

penicillin) as filamentous fungi.  

4. Medically important fungi are in four phyla: 

 Ascomycota  

 Basidiomycota  

 Zygomycota 

  Mitosporic Fungi Includes most pathogenic fungi. 

Morphology 

  Pathogenic fungi can exist as yeasts or as hyphae. A mass of hyphae is called mycelia. 

Yeasts are unicellular organisms and mycelia are multicellular filamentous structures, 

constituted by tubular cells with cell walls. The yeasts reproduce by budding. The 

mycelial forms branch and the pattern of branching is an aid to morphological  
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identification.. Some fungi occur in both the yeast and mycelial forms. These are called 

dimorphic fungi. 

Dimorphic fungi: 

The dimorphic fungi have two forms: 

 Yeast - (parasitic or pathogenic form). This is the form usually seen in tissue, in 

exudates, or if cultured in an incubator at 37 degrees C. 

 Mycelium - (saprophytic form). The form observed in nature or when cultured at 

25 degrees C. Conversion to the yeast form appears to be essential for 

pathogenicity 

Pathogenesis of fungi: 

1. Most pathogenic fungi do not produce toxins, but some produce toxin as 

mycotoxicosis cause disease by ingestion of feeds and food products contaminated 

(e.g., Aflatoxin by Aspergillus) or mycetimus caused in the ingestion of fungi 

toxin (e.g., mushroom poisoning).  

2. Many pathogenic fungi show physiologic modifications that enhance their ability 

to invade tissue by direct invasion of tissue or organs.  

3. Fungal antigens can cause allergic reactions in host. 

4. Superficial coetaneous mycoses to the outer layer of the skin hair or nail as 

dermatophytes.  

Mycotic Diseases 

There are four types of mycotic diseases: 

 Hypersensitivity - an allergic reaction to molds and spores 

 Mycotoxicoses - poisoning of man and animals by food products contaminated by 

fungi which produce toxins from the grain substrate 

http://pathmicro.med.sc.edu/ghaffar/hyper00.htm
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 Mycetismus - the ingestion of toxin (mushroom poisoning) 

 Infection - tissue invasion with a host response 

  Classification of Fungal Infections: 

1.  Superficial mycoses, 

 2. Cutaneous Mycoses, 

 3- Subcutaneous Mycoses,  

4- Systemic Mycoses,  

5- Opportunistic mycoses 

 

 Diagnosis and Treatment of Fungal Diseases: 

   Laboratory diagnosis:  

  Microscopic examination of patient samples as examination of skin scraping by    

      KOH test or by direct immunoflorescence. 

  Detection of fungal antigens as latex agglutination tests.  

  Use culture media. Pathogenic fungi grown on sabouraud dextrose agar (SDA) pH 5.6 

Temperature 25
o
C : 

a- Macroscopic (e.g., width of mycelium, septation branching, spore         

   or conidia production) 

b - Microscopic morphology 

   c- Biochemical reactions. 

 

 Indirect methods based on the host immune response as skin testing, serologic test 

(e.g., latex agglu.) 

 

- Antifungal Agents  (Treatment) : 

- Amphotericin B and Nystatin is usually the drugs of choice for most systemic 

fungal infections. 

- Azoles (e.g., ketaconazole, fluconazole). 

http://gsbs.utmb.edu/microbook/ch076.htm
http://gsbs.utmb.edu/microbook/ch076.htm
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- Griseofulvin used for severs skin and nail infections. 

- 5-fluorocytosine inhibits RNA & DNA synthesis.  

 

Aspergillus: 

  Aspergillus species causes aspergillosis. The important  pathogen is A. niger which 

commonly found in soil, food, water and air that cause of respiratory system. There are 

three types of pulmonary aspergillosis: (1) Allergic (e.g., asthma). (2) Invasive disease 

(e.g., chronic or (3) in patients undergoing heart surgery (4) aspergilloma (fungus ball) 

cavities formed of pulmonary tuberculosis. 

 

Candida: 

   Candida cause the candidiasis caused by the pathogenic C. albicanswhich is a common 

commensal an endogenous present in 40-80% of healthy people as part of normal flora. 

C. albicans cause candidemia through the blood stream also caused endocarditis in 

patients with artificial valves.  

 

Cryptococcus: 

   The important pathogenic species is C. neoformans which encapsulated yeast 

reproduces by budding. Cause clinical disease cryptococcal meningitis and skin and lung 

infections.  

 

 

 

 

 

 

 

 

 

 



86 
 

 

 

 

 

 CHAPTER 10                        Dr. Ismail I. Daood 

 

     Nosocomial infections (NI) \  

     Hospital Acquired Infections (HAI)) 

         Definition 

           Nosocomial infections (NI) is an infection that is not present or incubating when a 

patient is admitted to a hospital It is an infection acquired in a medical setting in the 

course of medical treatment.  It meets the following criteria: 

 

  1 - Not found on admission 

  2 – Temporally associated with admission or a procedure at a health- 

        care facility 

  3 – Was incubating at admission but related to a previous procedure or                                               

   Admission to same or other health-care facility. 

 

         It is an important public health problem because of their frequency, attributable 

morbidity and mortality and cost. In the USA and in Europe, approximately 5–10% of 

hospitalized patients develop an infection during their hospital stay. Higher incidence 

rates are reported in hospitals in developing countries. 

   

Most Common Types of Nosocomial Infections 

  There are infections that develop during hospitalization and are present in patients at 

the time of admission. 

        1. Urinary tract infections. 

        2. Surgical wound infections. 

        3. Lower respiratory Tract infections (primarily pneumonia). 
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        4. Bloodstream infections (septicaemia) 

        5- Specific situations of NI 

  In superficial incisional surgical site infections (SSI) which involve only the skin or 

subcutaneous tissues, it occurs within 30 days after the operation.   

    In deep incisional SSI which involves deep soft tissues (fascia and muscles) and 

organ/space SSI which involves anatomic structures not opened or manipulated 

during operation, in both conditions; it occurs 30 days of operation or within one 

year if an implant is present. 

 Patients Most Likely to Develop Nosocomial Infections 

1. Elderly patients. 

2. Women in labour and delivery. 

3. Premature infants and new bourns. 

4. Surgical and burn patients. 

5. Diabetic and cancer patients. 

6. Patients receiving treatment with steroids, anticancer drugs, anti-lymphocyte 

serum, and radiation. 

7. Immunosuppressed patients (I. e., patients whose immune systems are not 

functioning properly) 

8. Patients who are paralyzed or are undergoing renal dialysis or catheterization; 

quite often, this patient’s normal defence mechanisms are not functioning 

properly). 

  

  Major Factors Contributing to Nosocomial Infections: 

1. An ever- increasing number of drug-resistant pathogens. 

2. Lack of awareness of routine infection control measures. 

3. Neglect of aseptic techniques and safety precautions. 

4. Lengthy complicated surgeries. 
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5. Overcrowding of hospitals.  

6. Shortage of hospital staff. 

7. An increased number of immunosuppressed patients. 

8. The overuse and improper use of indwelling medical devices. 

  Modes of Transmission of Nosocomial Infections: 

 1. Contact: 

      - Direct e.g., hands of hospital personnel. 

      - Indirect e.g., using contaminated objects. 

 2.  Contaminated vehicles used in common for patients e.g., instruments, 

contaminated food, water, solutions, drugs or blood products. 

               3- Airborne e.g., aerosol, droplets or dust 

      4. Vector borne: e.g., mosquitoes. 

      5. Blood borne: inoculation injury or sexual transmission e.g., HBV, HIV. 

 

  Mechanisms of Resistance to Antimicrobial Agents: 

1. The organism produces enzymes that destroy the drug. E.g., production 

of beta – lactamases that destroys penicillin. 

2. The organism changes its permeability to the drug, by modification of 

protein in the outer cell membranes, thus impairing its active transport 

into the cell e.g., resistance to polymyxins. 

3. The organism develops an altered receptor site for the drug e.g., 

resistance to aminoglycosides is associated with alteration of a specific 

protein in the 30s subunit of the bacterial ribosome that serves as a 

binding site in susceptible organisms. 

4. The organism develops an altered metabolic pathway that bypasses the 

reaction inhibited by the drug e.g., sulphonamide- resistant bacteria 
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5. Acquire the ability to use performed folic acid with no need for 

extracellular PABA (p- aminobenzoic acid) 

 

   Inhibiting thegrowth of microorganisms in Vitro: 

     1-Using Physical Methods 

           a-Dry: At 160 to 165° C for 2 hours or at 170 to 180°C for 1 hour. 

              - Red heat and incineration (burning): 

              - Direct flaming: 

              - Hot air oven 

         b- Moist: Boiling and steaming, Autoclaving (steam under pressure):  

    c- Cold 

         d- Radiation: 

            - Non-ionizing radiation: 

            -  Ultraviolet (UV) rays 

            - Ionizing radiation: 

           - X-rays and gamma rays (has high degree of 

        e - Filtration: 

 

        f- Gases (ethylene oxide, propylene oxide…etc): 

       Antiseptics:  

       Disinfectants 

   2 - Using Chemotherapeutic agents 

        a. Antifungal agents are used to treat fungal diseases. 

        b. Antiprotozoal agents are used to treat protozoal diseases. 
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        c. Antiviral agents are used to treat viral diseases. 

       d. Antibiotics 

 

  Prevention and control of Nosocomial Infections 

1. Education of hospital staff in:  

         - Hygiene in theatre, wards, kitchen…etc. 

         - Good surgical techniques. 

         - Frequent hand washing. 

2. Proper sterilization and disinfection. 

3. Special precautions and isolation of infective patients. 

4. Protective precautions for high risk patients, e.g., immunosuppressed. 

5. Conservative antibiotic use. 

6. Surveillance of infections in the hospital by infection control staff.  
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