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Common Cold Viruses

 Common colds account for one-third to one-half of all

acute respiratory infections in humans.

 Rhinoviruses are responsible for 30-50% of common

colds, coronaviruses 10-30%.

 The rest are due to adenoviruses, enteroviruses, RSV,

influenza, and parainfluenza viruses, which may cause

symptoms indistinguishable to those of rhinoviruses and

coronaviruses.



Over 200 viruses

Virus type Serotypes

Andenoviruses 41

Coronaviruses 2

Influenza viruses 3

Parainfluenza viruses 4

Respiratory syncytial virus 1

Rhinoviruses 100+

Enteroviruses 60+



Viruses Associated with Respiratory 
Infections

Syndrome Commonly Associated Viruses Less Commonly Associated Viruses

Corza Rhinoviruses, Coronaviruses Influenza and parainfluenza viruses,

enteroviruses, adenoviruses

Influenza Influenza viruses Parainfluenza viruses, adenoviruses

Croup Parainfluenza viruses Influenza virus, RSV, adenoviruses

Bronchiolitis RSV Influenza and parainfluenza viruses,

adenoviruses

Bronchopneumonia Influenza virus, RSV, Adenoviruses Parainfluenza viruses, measles, VZV, CMV



Epidemiology

 65 million colds per year

 150 million days of restricted activity

 24 million medical visits

 18 million days lost from work

 22 million days missed from school



Adenovirus

 Family: Adenoviridae

 Genus: Mastadenovirus

 Type: Adenovirus

 ds DNA virus

 non-enveloped

 At least 47 serotypes are 

known

 classified into 6 subgenera: 

A to F



Clinical Syndromes

1. Pharyngitis 1, 2, 3, 5, 7

2. Pharyngoconjunctival fever 3, 7 

3. Acute respiratory disease of recruits 4, 7, 14, 21 

4. Pneumonia 1, 2, 3, 7 

5. Follicular conjunctivitis 3, 4, 11

6. Epidemic keratoconjunctivitis 8, 19, 37 

7. Pertussis-like syndrome 5 

8. Acute haemorrhaghic cystitis 11, 21 

9. Acute infantile gastroenteritis 40, 41 

10.Intussusception 1, 2, 5

11.Severe disease in AIDS and other immunocompromized patients 5, 

34, 35

12. Meningitis 3, 7



Adenovirus

 Adenoviruses are associated with diverse clinical syndromes. 

They are spread by droplets, fomites and the faecal-oral route.

 Adenovirus is a well known cause of respiratory illness in 

children and may produce upper or lower respiratory infection 

including bronchiolitis and pneumonia. 

 The virus is also connected with pharyngoconjunctival fever and 

epidemic conjunctivitis. These viruses are liable to become 

disseminated in patients who are immunocompromised, resulting 

in high mortality. 



Laboratory Diagnosis

 Detection of Antigen - a rapid diagnosis can be made by

the detection of adenovirus antigen from nasopharyngeal

aspirates and throat washings.

 Virus Isolation - virus may be readily isolated from

nasopharyngeal aspirates, throat swabs, and faeces.

 Serology - a retrospective diagnosis may be made by

serology. CFT most widely used.



Cell culture 

 Most serotypes other than 40 and 41 replicate readily in any of 

the following human cell lines HEK, HEp2, HeLa, A549, HEL, 

and NC1-H292 cells with or without rolling. 

 The adenoviruses are among the easiest viruses to identify 

because they have a distinctive CPE and are unique in producing 

prodigious quantities of soluble antigens as they grow in cell 

culture, and these antigens possess many type and group specific 

properties that aid diagnosis.



Rhinovirus

 Family: Picornaviridae

 Genus: Rhinoviruses

 Species: Human rhinovirus A,

Human rhinovirus B

 Types: Rhinovirus (at least 100 

serotypes are known)

 ss RNA virus

 acid-labile



 Rhinoviruses are associated with upper respiratory tract infections or 
common colds which may be complicated by otitis media in children and 
sinusitis in adults.

 Rhinovirus is also able to cause infections in the lower respiratory tract 
such as pneumonia, wheezing in children and aggravates conditions such as 
asthma and chronic obstructive pulmonary disease in adults.

Rhinoviruses



Cell culture 

 Human Rhinovirus has a relatively low optimum growth 
temperature of 33°C thought to be an evolutionary adaptation to 
the nasopharyngeal environment.

 Rhinoviruses are spread by aerosols and fomites. These viruses 
produce CPE in NCI-H292, RMK, RD, trypsin-treated MA-104 
and human diploid fibroblast cells, preferably in roller cultures 
at 33°C -34°C.



Normal Cells Infected Cells



Coronavirus

 ssRNA Virus

 Enveloped, pleomorphic 

morphology

 2 serogroups: OC43 and 

229E



Clinical Aspects of 
Severe Acute Respiratory Syndrome (SARS)

 Incubation period 2-10 days
 Median 4-6

 Rarely up to 14 days?

 Onset of fever, chills/rigors, headache, myalgias, malaise
 Fever may resolve prior to respiratory symptoms

 Diarrhea has been a prominent feature of early illness in some

 Respiratory symptoms often begin 3-7 days after symptom 
onset, peak in second week
 30% have respiratory symptoms at onset



Laboratory Diagnosis of SARS

 SARS CoV testing

 RNA detection by RT-PCR or real time PCR

 Serology



Laboratory Diagnosis of SARS

 Ability to detect SARS CoV early in illness limited
 Low titer of virus in early specimens

 < 50% positive by PCR 1st week

 Testing multiple specimens may improve ability to diagnose
 Respiratory, stool, serum/plasma

 Stool may be best

 Antibody response can take up to 28 days
 Detectable as early as 10-14 days

 False positive PCR assays a concern



Cytomegalovirus

Normal individuals

 Primary infection is usually asymptomatic, occasionally an

infectious mononucleosis-like illness may be seen.

 Reactivations or re-infections are common throughout life

and are usually asymptomatic.



Immunocompromised individuals

 Both primary and recurrent infection may lead to

symptomatic disease.

 Primary CMV infection is usually more severe than

recurrent infection, with the exception of bone marrow

transplant recipients, where primary and recurrent

infections are just as severe.



Clinical Manifestations

 Fever

 Pneumonitis

 Hepatitis

 Gastrointestinal manifestations eg. colitis

 Encephalopathy

 Retinitis

 Poor graft function

Pneumonitis is the most severe manifestation, and carries a 

mortality rate of 85% in the absence of treatment.



Laboratory Diagnosis (1)

In general, the detection of CMV from blood specimens or

bronchioalveolar lavage is more prognostic of clinical CMV disease than

the detection of the virus from urine or saliva.

1. Virus isolation

(a) Conventional cell culture - human embryo lung fibroblasts used,

requires 1 to 3 weeks for characteristic CPE to appear, remains the gold

standard for the diagnosis of CMV infection

(b) Rapid culture methods - eg. DEAFF test - detects the expression of

CMV early antigens within 24 to 48 hours of inoculation. Appears to be as

sensitive and specific as conventional cell culture.



Cytopathic Effect of CMV



DEAFF test for CMV



Laboratory Diagnosis (2)

1. CMV antigenaemia test - widely used in many European countries.

CMV antigens at the surface of polymorphonuclear leukocytes are

detected by immunoperoxidase or immunofluorescence techniques.

A result can be obtained within 4 to 6 hours but the technique is

very tricky.

2. Polymerase chain reaction - becoming the method of choice in a

few laboratories, had been reported to carry a higher prognostic

value for CMV disease than the DEAFF test. Potential problems

with sensitivity.

3. Serology - not reliable in general but occasionally, rises in IgG titre

and the presence of IgM may be seen.



Diagnostic Methods for viral respiratory 
infections

 Antigen detection tests

1-Rapid Immunoassay: Flue and RSV

2- Direct fluorescent antibody tests (DFA): influenza A and B   

viruses, RSV, parainfluenza viruses 1– 3, and adenovirus.

 Virus isolation: influenza , parainfluenza viruses and RSV

 Serology: influenza

 Nucleic acid amplification tests (RT-PCR &NASBA): commonly

used for detection of influenza virus and other respiratory viruses.

 Real-Time PCR assays: are currently available for the detection of 

influenza A (including subtypes) and influenza B viruses, RSV, 

parainfluenza viruses 1, 2, and 3, and human metapneumovirus.



Safety Considerations
 Specimen collection

Appropriate hazard labelling according to local policy.

 Specimen transport and storage

Compliance with current postal and courier transportation regulations is 

essential. A suitable virus transport system must be used and the  

specimen should be placed in a sealed plastic bag, separately from the 

request form.

 Specimen processing

Laboratory procedures that may give rise to infectious aerosols must be 

conducted in a class 1 microbiological safety cabinet (MSC).

It is strongly recommended that disposable gloves are worn when      

inoculating samples or manipulating cell cultures.



Specimen Collection

 Optimal timing of specimen collection

Respiratory specimens should be taken within three days of illness and no later than

five days. All specimens should be taken before anti-viral chemotherapy is

commenced.

 Correct specimen type an method of collection

Successful recovery of viruses from clinical specimens depends on the quality of

material received for inoculation. Many viruses are susceptible to drying, adverse pH

and varying osmotic potential. For this reason samples should be placed in VTM

immediately after they have been taken.

 Adequate quantity and appropriate number of specimen

Duplicate specimens may be required for the exclusion of other microbial pathogens



Specimen Transport and Storage

 Time between specimen collection and processing

Specimens should be transported to the laboratory and processed as soon as 

possible. Specimens that may be delayed should be refrigerated prior to 

transportation to the laboratory.

 Special consideration to minimize deterioration

Samples should be refrigerated at 4°C if there is likely to be a delay in processing. 

If the delay is likely to exceed 24 hr, the sample should be stored at -70°C and 

thawed prior to processing. Repeated freezing and thawing should be avoided.



Specimen Processing

 Test collection

Under circumstances where a more rapid result is required, electron 

microscopy (EM) or immunofluorescence (IF) or a commercial antigen 

detection assay may be used to provide an interim report but this result 

should be confirmed by culture where possible. In certain cases a 

validated PCR method may also be used.

IF is recommended as a rapid diagnostic test and also enables the quality 

of the sample taken to be determined. If there is a lack of epithelial cells 

on the slide it is unlikely that any virus will be detected. The chances of 

successful culture are also going to be reduced. In this case it is 

recommended that the doctors are asked to provide a repeat sample.



Culture and Investigation
1-Specimen processing

 Nasopharyngeal aspirate

• A fine tip plastic pipette should be used to wash any mucoid material from the plastic tube (disposable 

mucus extractor) into 2 mL of PBS in a plastic centrifuge tube. The sample should then be homogenised

• Approximately 500 μL of the mixture should then be transferred into VTM for virus isolation 

• It is recommended that a further 10 mL of PBS is added to the plastic centrifuge tube and that the tube 

is then centrifuged at 380× g for 10 minutes in the centrifuge

• The supernatant should then be removed and re-suspended in 200 μL of PBS

• Repeat above steps until all mucoid material has been removed. This aids clarification of the cells

 Swabs
• Swabs should arrive broken off into VTM. Dry swabs or those in bacteriological transport medium are 

unacceptable, and repeat specimens in the correct format should be requested.

• Ensure the container top is tight. Vortex mixture for 15 seconds to dislodge material on the swab into 

the transport medium

• Store the specimen at -80°C



Culture and Investigation

2-Microscopy technique

 Slides prepared for IF microscopy should preferably be prepared from

material taken. directly from the aspirate When this is not possible a slide for

examination may be prepared from the specimen if received in virus transport

medium (VTM). Where the sample is inadequate, a repeat should be

requested. A slide should be labelled and 10 – 25 μL of cell suspension,

depending upon the density of the cell suspension, poured into 8 wells of the

slide. The slide should then be dried on a Hot Plate. If insufficient material

exists, then the number of wells can be reduced accordingly.

The slides should be fixed in acetone at room temperature for 10 minutes and

then air dried. This slide is now ready for immunofluorescent staining which

should be carried out according to the manufacturer’s instructions.



Culture and Investigation

3-Isolation
 The purpose of virus isolation is to demonstrate the presence and viability of viruses in clinical 

specimens. A variety of cell cultures are available. Traditionally all the viruses discussed  grow 

best in human tissue lines such as human embryonic lung tissues (HEL). Some laboratories 

include dog kidney cells (MDCK) in their cell line profile as parainfluenza and influenza 

viruses fail to grow in HEL cells.

 The  clarified sample is inoculated into the selected cell culture monolayer(s) in a class I safety 

cabinet. The tubes should be labelled . The inocula are adsorbed to the monolayer at ambient 

temperature. The length of time for adsorption of these organisms the cell layer is crucial to 

sensitivity. Where possible, they should be left overnight. The cultures are then re-fed with 

maintenance medium and incubated at 35°C - 36°C for seven to fourteen days. HEL cell lines 

should be rolled in a roller drum or agitated on rocker platforms. The tubes should be read every 

24 or 48 hours to check for the development of CPE and contamination under light microscopy.

 Sub-passage of the cell cultures should not normally be required in order to produce the 

appearance of a CPE and should only be necessary if the cell cultures become contaminated 

with bacteria or fungi, or display degeneration of the cell sheet.



Culture and Investigation

4-Identification

With in the laboratory

Identification of the isolates can be done in a number of ways:

• Cytopathic effect: Interpretation of CPEs can be very subjective and experience in reading cell

cultures is very important. If in any doubt get a second opinion. CPEs should be confirmed

using immunofluorescence, PCR or via a reference laboratory. It is possible for

misidentification and contamination to occur. Therefore any unusual findings should result in a

request for a second sample where possible.

•     Immunofluorescence antigen detection is normally carried out to confirm the results of the CPE; 

this method does not detect all virus types and new virus strains or types will be missed. 

• Haemadsorption: Haemadsorption of viruses

• PCR: either single or multiplex has proved to be very useful. Studies have shown that

where patients are diagnosed on the basis of cell culture and immunofluorescence, the

number of cases detected is underestimated.



Quality assurance

 A quality system should be in place to ensure that 

appropriate internal and external quality assessment and 

quality control procedures are maintained.

 It is essential that laboratories have evidence of adequate 

validation of methods, equipment and commercial and in-

house test procedures demonstrating that they are fit for 

purpose.



Limitations

 Successful isolation of organisms depends on correct specimen 

collection, transport, storage and processing; the quality and range of 

cell lines used and the use of correct conditions for culture and the 

provision of adequate/suitable clinical information.

 Only cell lines proven to be susceptible to respiratory viruses should be 

used and susceptibility should be checked on acquisition and at regular 

intervals. Cells retrieved from liquid nitrogen storage should be 

checked for sensitivity before use.

 Other procedures may be required and professional interpretation by 

qualified staff is essential. 





Thank you for your attention


