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MICRO CASE-BASED SMALL GROUP DISCUSSION

SESSION 22

UPPER RESPIRATORY TRACT INFECTIONS

MONDAY, MARCH 19, 2001

9:30AM – 11:30AM

Reading Assignment:

Sherris Medical Microbiology, Chapters 61, 62, 63


Case 1: A seven year-old child, whose immunizations were up‑to‑date, was brought to the physician's office in February. because of fever, headache, malaise, sore throat and rash.  Fever and sore throat began two days earlier. The rash began on the day of clinic visit. On examination she appeared alert but apprehensive. Significant finds included a diffuse red rash that blanched on pressure. The face appeared flushed except for marked circumoral pallor. The tongue is red and the papillae are enlarged. The pharynx appeared red and a thick exudate covered the posterior pharynx and the tonsillar area. The anterior cervical nodes are enlarged and tender. Throat culture was obtained.
1.
What are the microbial causes of pharyngitis?

Answer: Acute pharyngitis, whether febrile or not, is generally caused by viruses. In enteroviral infection (herpangina), adenovirus infection (pharyngoconjunctival fever) and Epstein‑Barr virus infection (infectious mononucleosis) pharyngeal involvement may be prominent.

Group A  B‑hemolytic Streptococcus is the only common bacterial causative agent and except during epidemics it accounts for probably fewer than 15% of cases.

Mycoplasma and Arcanobacterium hemolyticum may also cause pharyngitis.

Corynebacterium diphtheria, although infrequent, outbreaks of diphtheria are likely to occur among unimmunized, low socioeconomic groups.

Pharyngeal infection with a mixture of anaerobic bacteria and spirochetes, while uncommon, still occurs.

Pharyngitis is one of the several extragenital manifestations of  Neisseria gonorrhoeae infection.

2.
List the causative agents of exudative pharyngitis.  Which of these agents may cause rash?

Answer:

Bacteria








Viruses
* Group A streptococcus (Scarlet fever)


Adenovirus

   Rarely Group C and G streptococcus


* Espstein-Barr Virus

* Arcanobacterium hemolyticum

  Corynebacterium diphtheria

 Anaerobic pharyngitis (vincents angina)

 *Agents which may cause rash

3.
How are the agents transmitted?

1.
The common etiologic agents are spread by respiratory droplets and via contaminated

hands.

2.
Food‑borne outbreaks of streptococcal disease can occur.

4. 
What is known about the pathogenesis of infection?

Answer: With respiratory virus infections, such as adenovinis and coxsackie virus, there is evidence that direct invasion of pharyngeal mucosa occurs. The usual pathologic changes occurring in viral pharyngitis are edema and hyperemia of the tonsils and the pharyngeal mucous membrane. An inflammatory exudate may be present with adenovirus and EBV virus infections; with the latter, nasopharyngeal lymphoid hyperplasia also occurs.

The events leading to invasive streptococcal infection of the pharymx and tonsil are also not well understood. Pharyngeal carriage of S. pyogenes is commonly observed in asymptomatic people. Factors that influence the balance between colonization and invasive infection may include natural and acquired host immunity and interference among the bacteria present in the oropharynx. Streptococcus pyogenes elaborates a number of extracellular factors, including erythrogenic toxin, hemolysins, streptokinase, deoxyribonuclease, proteinase, and hyaluronidase, which are of known or possible pathogenic importance. Certain M serotypes (1,2,4, and 12) of streptococci have been most frequently isolated from patients with uncomplicated pharyngitis, and others (1,3, and 12) from patients with serious invasive infection. However, epidemiologic analyses of disease association and geographic prevalence have suggested strain associated virulence rather than virulence broadly related to given

serotype.

Scarlet fever results from infection with a streptococcal strain that elaborates streptococcal pyrogenic exotoxin (erythrogenic toxin). Toxin production is dependent on lysogeny of the infecting streptococcus by a temperate bacteriophage.

5. 
How is the specific diagnosis established?

Answer: The primary objectives in the diagnosis of acute pharyngitis, are to distinguish cases of common viral etiology from those due to S. pyogenes and to detect and identify the occasional case due to an unusual or rare cause for which treatment is available in the majority of cases, but where an etiologic diagnosis is not possible on clinical grounds alone.

Throat culture is the preferred method for diagnosing streptococcal pharyngitis.

Rapid streptococcal tests are highly specific but the sensitivity is approximately 85%.

Serum antibody titers do not rise until convalescence and are thus of no help in short‑term management.

Heterophile antibody test (monospot test) is used to diagnose suspected infectious mononucleosis.

6.
What antimicrobial agents are effective against streptococcus pyogenes, and how is streptococcal pharyngitis treated?

Answer: Since even exudative tonsillitis is usually of viral origin, for which there is no specific therapy, the use of antibiotics should be guided by the results of antigen detection tests or cultures, unless there are strong clinical and epidemiologic grounds to suspect a streptococcal infection.

Oral penicillins, cephalosporins, erythromycin and clindamycin are effective against Group A streptococcus.

* Sulfonamides are ineffective against group A streptococcal pharyngitis.

Streptococcal pharyngitis is best treated orally with penicillin (125‑250 mg of penicillin V three times daily for 10 days). This usually produces prompt clinical response with defervescence within 24 hr. and shortens the course of illness by an average of 1.3 days.

Administration of a single intramuscular injection of 600,000 ‑ 1.2 million units of benzathine penicillin G is a satisfactory alternative.

A streptococcal carrier is not at risk for rheumatic fever, is unlikely to transmit infection, and does not require treatment unless there is a history of rheumatic fever in the patient or a sibling. A few children require antibiotic prophylaxis against streptococcal. disease, such as those with past history of rheumatic fever.

In penicillin allergic patients, erythromycin is the therapy of choice.

7.
Are there any long-term consequences of streptococcal pharyngitis?

Answer: Rheumatic fever and acute glomerulonephritis are late complications of streptococcal infection and are related to immunologic response to group A streptococcal, infection.

8. 
Are late complications preventable?

Answer:

a.
The primary rationale for detection and treatment of GABHS pharyngitis is to prevent the subsequent development of rheumatic fever.

Treatment of group A streptococcal pharyngitis as long as 9 days after onset is still effective in the prevention of rheumatic fever.

b.
There is no convincing evidence that treatment affects the incidence or severity of acute glomerulonephritis.

Case 2: A 10-month old black male develops fever to 1020F, vomiting, cough, and

irritability. Physical examination showed mild rhinorrhea, normal conjunctiva and pharynx, clear breath sounds bilaterally, and a normal abdominal exam. The left tympanic membrane was normal, but the right tympanic membrane was bulging, dull and opaque, with purulent material visible behind the drum.

1. 
Which bacteria are the most likely etiologic agents of this infection?

Answer: The most common causes of otitis media are Streptococcus pneumoniae (40 %), Hemophilus influenzae (30%), and Moraxella catarrhalis (15%). Group A streptococcus and Staphylococcus aureus are rare causes of otitis media. Since Hemophilus influenzae causing middle ear disease is nontypable, the vaccine for Hemophilus influenzae type b now routinely

given to children has had no impact upon the prevalence of otitis media.

2. 
How are these organisms acquired by the host?

Answer: These organisms colonize the upper respiratory tract, and are drawn into the normally sterile middle ear when conditions of negative pressure (see Pathogenesis below) develop in the middle ear.

3.
What is known about the pathogenesis of the infection? Which structure is most


important for normal drainage of the middle.ear?

Answer: The eustachian tube is the structure which plays a major role in the development of acute otitis media. The eustachian tube vents the middle ear to the nasopharynx. It performs three functions: ventilation, protection, and clearance via mucociliary transport. Viral upper respiratory infection or allergy causes inflammation and edema in the eustachian tube, impairing its normal functions. When ventilation of the middle ear is lost, oxygen is absorbed

from the air in the middle ear and negative pressure results. This negative pressure draws bacteria into the middle ear. Other factors which result in Eustachian tube dysfunction include anatomic abnormalities which may be particularly common in children with facial abnormalities (Down's syndrome, cleft palate, etc). The eustachian tube wall lacks stiffness in infants and young children. Otitis media is most common in these younger age groups. Older

individuals have eustachian tubes with stiffer walls which are less likely to collapse. In addition, as the eustachian tube grows with an individual, a small amount of swelling due to an upper respiratory infection is less likely to occlude the tube or cause significant tube dysfunction.

4.
How could the physician determine which bacterial agent is present in the middle ear?

Answer: The only way to determine the specific pathogen in the middle ear is to perform a myringotomy (lancing the ear drum) or tympanocentesis (aspirating infected material from behind the drum with a needle). These procedures are not commonly performed, so antibiotic therapy is generally used which will cover the most likely pathogens. Tympanocentesis should be considered for patients who fail to respond to therapy, for neonates in whom the bacteria causing, otitis media may be different (group B streptococcus and gram-negatives), and for

immunocompromised patients. Myringotomy offers quick pain relief when a patient is in severe pain from otitis media. Neither of these procedures is associated with any long‑term complications.

5. 
Is prevention possible?

Answer: Recurrences may be prevented in patients with recurrent otitis media by either placement of tympanostomy tubes (which provide continuous ventilation of the middle ear by means of a plastic ventilation tube which has one end in the middle ear and the other end in the external ear canal) or prophylactic antibiotic therapy.

Both pneumococcal vaccine and influenza vaccine have been shown to be effective in reducing the number of episodes of otitis media in otitis‑prone patients. Unfortunately, currently available pneumococcal vaccine is not effective in children less than 2 years of age, the group at greatest risk of developing recurrent otitis media. Conjugate pneumococcal vacclnes analogous to the Hemophilus influenzae type b conjugate vaccines are in development and will likely be much more immunogenic in young infants and children.

6.
What antimicrobial agents are effective for the treatment of acute otitis media? Is there a drug of choice?

Answer: Amoxicillin remains the drug of choice for the treatment of acute otitis media. It will cover non‑penicillin resistant Streptococcus pneumoniae, and beta‑lactamase negative strains of Hemophilus influenzae and Moraxella catarrhalis.

If a patient fails to respond, he may require treatment with a second‑line agent for presumed beta‑lactamase positive organisms.

There is increasing concern regarding the rising prevalence of infections due to penicillin resistant Streptococcus pneumoniae. Failure of a patient to respond to a second‑line agent may suggest such an infection. In these patients, tympanocentesis to establish a bacteriologic diagnosis is helpful. Optimal treatment of penicillin‑resistant S. pneumoniae otitis media is currently unclear, but may include drugs such as IM ceftriaxone or oral clindamycin.

7. 
What are the complications and long‑term consequences of the infection?

Answer: Mastoiditis was a very common infection in the pre‑antibiotic era, and results from spread of infection from the middle ear to the mastoid air cells of the temporal bone.  A bulging tympanic membrane will occasionally spontaneously perforate, with purulent discharge seen from the ear canal. These perforations spontaneously heal and cause no long‑term damage. Persistent middle ear effusion may follow an acute otitis media, and result in hearing loss and language delay in young children. Intracranial infections such as meningitis can occasionally occur. Chronic otitis media may result in formation of a cholesteatoma, an overgrowth of squamous epithelium in the middle ear which must be removed by resection to restore proper hearing.

Case 3: A 5 year old white female presents with a history of nasal discharge for 12 days which is not improving, low grade fever of 1010F, and persistent cough. The examination is unremarkable except for rhinorrhea. Sinus films are ordered and show bilateral maxillary and ethmoid sinus opacification.

1. Which bacteria are the most likely etiologic agents of this infection?

Answer: The most common causes of sinusitis are the same as for otitis media: Streptococcus pneumoniae (40%), Hemophilus influenzae (30%), and Moraxella catarrhalis (15%). Staphylococcus aureus and anaerobes are seen in chronic sinusitis and are often the pathogens seen in intracranial extension of infection. Since Hemophilus influenzae causing sinusitis is nontypable (does not react with available capsular antisera), the vaccine for Hemophilus influenzae type b now routinely given to children has had no impact upon the prevalence of sinusitis.

2. 
How are these organisms acquired by the host?

Answer: These organisms colonize the upper respiratory tract, and may create an infection in the normally sterile sinus cavities when normal host mechanisms to prevent sinus infection are disrupted (see Pathogenesis below).

3. 
What is known about the pathogenesis of the infection? Describe the anatomy of the sinuses. Sinusitis in which sinus most often spreads to the orbit? Why is maxillary sinusitis so common?

Answer: Three factors are important in the normal functioning of the sinuses, to keep these cavities sterile: the ostia (through which the sinus drains into the nose) must be patent, the cilia must be functioning properly, and the secretions of the mucosa must be thin and not very copious. An upper respiratory infection or a allergy  may alter all of these factors: ostia may become occluded by mucosal inflammation and swelling, cilia may not function properly in the presence of inflamed mucosal tissue, and the secretions may become thick and copious, overpowering the ability of the cilia to direct the secretions toward the ostia and into the nose.

It has been estimated that 5‑ 10 % of upper respiratory infections in early childhood are complicated by acute sinusitis. Since children average 6‑8 colds per year, sinusitis is a very common problem in pediatrics. Adults also get sinus infections,  with risk factors being allergy, cystic fibrosis, immunodeficiency disease anatomical problem, or ciliary dysfunction.

An understanding of the anatomy of the sinuses clarifies several important points:

1)
Ethmoid and maxillary sinuses are formed in utero and are present at birth.

2)
Frontal sinuses are not present until age 5‑6 years.

3)
The ostia or outflow tract of the maxillary sinus is high on its medial wall; this positioning creates a situation where drainage is against gravity‑this explains part of the reason why maxillary sinuses are so commonly infected.

4)
The ethmoid sinus is separated from the orbit by the paper‑thin, fenestrated lamina paprycea bone. It is very easy for pus to get from the ethmoid sinus into the orbit. Therefore, sinusitis in the ethmoid is most likely to lead to orbital cellulitis and abscess.

4.
How could the physician determine which bacterial agent is present in the sinus?

Answer: Nasal cultures are of no use in determining the bacterial agent because of the large number of bacteria which colonize the nose. Sinus aspiration is occasionally performed, but generally therapy is aimed at covering the most likely pathogens, similar to otitis media. Immunocompromised patients may require a diagnostic procedure, as they may develop sinusitis with a variety of unusual organisms including fungi.

5.
What antimicrobial agents are effective for the treatment of acute sinusitis? Is there a drug of  choice?

Answer: Since the pathogens of acute otitis media and sinusitis are similar, the antimicrobial agent used are also similar. Amoxicillin remains the drug of choice for uncomplicated sinusitis.  Immediate use of a second‑line agent (intravenously, in the hospital) would be appropriate if complications of sinusitis (eg orbital disease) are present.

6.
What are the complications and long‑term consequences of the infection?

Answer: The most common complication of sinusitis is orbital extension, usually from the ethmoid but occasionally from the frontal sinus. Intracranial extension of infection may occur and is manifested by subdural or epidural abscess, or brain abscess.

Case 4: An eleven month old infant developed swelling of the left side of the neck. Child was well until 4 days prior to admission when he developed URI symptoms and fever. The neck mass was noted on the day of admission. The mass was tender. Bacterial adenitis was suspected and treatment was begun with oral cefaclor. Two days later, the mass continued to increase in size and the child remained febrile. Examination revealed an irritable, febrile child with left submandibular swelling. The swelling measured 2 X 2.5" in diameter; it was warm, tender and red. It felt firm but had central softening. There were no other palpable nodes. Other remarkable findings included mucoid nasal discharge. An incision and drainage was done. Pus was sent to microbiology laboratory for‑diagnostic tests.

1.

What are the common infectious agents associated with cervical adenitis in children?

Answer: Cervical adenitis is a condition characterized by inflammation of one or more lymph nodes of the neck. The most common cause of cervical adenitis is infection. The most common infectious agents are viral. Though cervical lymphadenitis can be a manifestation of focal viral infections of the oropharynx or respiratory tract, often it is part of a more generalized reticuloendothelial. response to systemic infection. Viruses commonly associated with prominent cervical adenitis include Epstein​ Barr virus (EBV) and cytomegalovirus (CMV) and HIV.

Acute unilateral cervical adenitis is associated in the majority of cases with Staphylococcus aureus, or Streptococcus pyogenes. S. aureus causes more frequent fluctuance and longer duration of symptoms. Anaerobic bacteria may cause lymphadenitis usually in association with dental caries and periodontal disease.

Neonatal cervical adenitis is generally due to S. aureus; however, a cellulitis‑adenitis syndrome caused by group B streptococci has been described. Bacteremia occurs in many of these neonatal patients.

Recurrent cervical adenitis associated with unusual pathogens (Enterobacteriaceae, fungi, Staphylococcus epidermidis) is often associated with a defect in granulocyte function.

Subacute or chronic cervical adenitis, which develops slowly over two or more weeks is most often caused by cat‑scratch disease or mycobacterial infection, and less frequently due toxoplasmosis.

Bartonella henslae is the presumptive etiologic agent of cat‑scratch disease.

2.

Describe the pathogenesis of cervical lymphadenitis.

The lymphatic system of cervical area serves as a line of defense against infections of the upper respiratory tract, teeth or the soft tissue infections of the face and scalp.  Microorganisms that invade these glands are trapped and destroyed by phagocytic cells. The initial histologic response is one of swelling and hyperplasia of sinusoidal lining cells and infiltration of lymphocytes. Suppuration with abscess formation may develop, depending on the organism and age-related host defenses. Conditions that result in significant suppuration of infected nodes include. S. aureus and GABS infections, cat-scratch disease, anaerobic infections and mycobacterial disease.

Chronic unilateral cervical lymphadenitis is often due to atypical mycobacteria or cat‑scratch disease. Cat‑scratch disease is sometimes associated with an indolent granulomatous papule, vesicle or ulcer, however, the primary lesion may disappear by the time adenitis is seen.. The inflammation generally involves a single node or a single group of nodes. Suppuration occurs in over half of the patients.

Atypical mycobacterial infection is generally localized to a single tonsillar or submandibular node. In mycobacterial infection the nodes are often non‑tender, the skin overlaying the node may develop a purple color, the overlying skin may become thinner if untreated. Suppuration develops in about half the cases, followed by skin adhering to the node and spontaneous drainage resulting in fistula formation.

Biopsied lymph nodes reveal granulomatous inflammation with caseating necrosis in mycobacterial and fungal infections. Granulomatous inflammation by palisading epithelioid cells is seen in cat‑scratch disease.

3.
What is known about the transmission of the agents?

The major portals of entry of the microorganisms that spread to the cervical criands are upper respiratory tract, mouth, teeth and skin.

Staph aureus, anaerobes and atypical mycobacteria are normal inhabitants of upper respiratory tract.

Group A Streprococcus, M. tuberculosis and C. diphtheria infection of cervical lymph nodes result from contact with infected humans by way of airborne droplets. Atypical mycobacteria usually enter through the oral mucosa. Organisms ingested in infected meat or through unpasteurized milk may enter the peripharyngeal lymphatics through a break in mucous membranes or secondary to blood stream.

EBV and CMV are acquired through contact with infected saliva and other body fluids.

Acute infection following trauma or impetigo or other cutaneous lesions often is due to S. aureus or Group A Streptococci.

Chronic infection of regional lymph nodes associated with an inoculative skin lesion (lymphocutaneous syndrome) suggest infection due to cat‑scratch disease, tuberculosis, nocardia, tularemia, sporotrichosis or cutaneous mycobacterial infection.

4.
How is the etiologic diagnosis established?  Discuss the role of tuberculin skin test in the diagnosis of mycobacterial adenitis.

Establishment of specific cause whenever the infection does not respond to empiric treatment is important. Aspiration of the affected, inflamed node is a valuable diagnostic test. The aspirate should be sent for:


1.
Gram and acid‑fast stains.


 
2.
Aerobic, anaerobic, mycobacterial and fungal cultures.

If the adenopathy is of longer duration (subacute or chronic) and the involved nodes are well localized, non‑tender, a granulomatous infection or malignancy is most likely.   A history of exposure to TB, insects and animals may help clarify the most likely etiology. If the adenopathy is generalized and particularly if mediastinal nodes are involved, tuberculosis and histoplasmosis are more likely.

If the adenopathy is unilateral, an atypical mycobacterial infection or cat‑scratch disease is more likely.

The following tests are recommended in such a situation:


1) 
Intradermal skin testing for tuberculosis (5 IU tuberculin).


2) 
Serologic testing for EBV, CMV, toxoplasmosis, B. henslae, HIV



and fungi.


3) 
Chest X‑ray.

Positive PPD skin test may signify tuberculous infection or cross‑reactivity from atypical mycobacterial infection. Abnormal chest x‑ray is rare in atypical mycobacterial infection.

If the diagnosis still remains in doubt and the adenitis is progressing:



4)
Biopsy of the node should be performed.

Biopsy material should be submitted for the studies outlined above for lymph node aspirate cultures as well as for routine histology, Giemsa, periodic acid‑Schiff (PAS), and  methenamine silver stains. Other special stains, for example the Warthin‑Starry silver stain for the CSD bacillus, may be requested when appropriate.

If the histology reveals noncaseating granulomas, and the child has a history of cat exposure, the most likely diagnostic possibility is CSD (cat-scratch disease).

 5.
Describe the modes of treatment of acute, subacute and chronic bacterial adenitis.

Acute suppurative cervical lymphadenitis is most frequently caused by infection with Staphylococcus aureus or group A Streptococcus. Because of the frequent occurrence of infection due to these two agents, empiric antimicrobial therapy should be directed against them. The incidence of penicillinase‑producing strains of S. aureus is high in most communities, therefore, penicillinase‑resistant penicillins should be used. If the patient requires parenteral therapy, oxacillin or nafcillin may be used, or when oral therapy is deemed to be adequate, cloxacillin or dicloxacillin is recommended. In nodes that progress to rapid suppuration and abscess formation, S. aureus is the most frequent agent isolated and drainage is mandatory.

A 2-month regimen of daily ENH, rifampin, and pyrazinamide followed by a daily regimen of INH and rifampin for 4 months is currently recommended for treatment of uncomplicated intrathoracic pulmonary tuberculosis and isolated cervical lymphadenitis in children.

Cervical lymphadenitis attributed to atypical mycobacteria is much more common in the young child than that caused by M. tuberculosis. These microorganisms frequently demonstrate in vitro resistance to commonly employed anti‑tuberculous drugs. Surgical excision is the treatment of choice for non‑tuberculous mycobacterial lymphadenitis.

Cat‑scratch disease is usually a benign, self‑limiting disorder requiring no specific therapy. Antimicrobials have no effect on the course of this illness. (Few patients have been reported to respond to rifampin therapy.) If the lymph node progresses to fluctuance, needle aspiration may hasten resolution and also relieve the discomfort caused by the enlarged node.

6.
Are there any long‑term consequences of cervical adenitis?

Untreated mycobacterial infection may lead to an abscess formation, ulceration and chronically draining cutaneous fistulae.

*****
