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Approaches To a Clinical Conundrum: Influenza vs. Anthrax (revised 11/6/2001)
Q: Since the initial symptoms of anthrax and influenza may be similar, does CDC or GDPH recommend that everyone get an influenza immunization (flu shot) so that if they later have flu-like symptoms they will know they don’t have influenza?

A:  No.  CDC and GDPH do not recommend that influenza vaccination be considered as a way to avoid confusing influenza disease with suspected anthrax illness.  Symptoms such as fever, body aches, and headaches are common to many different infections besides influenza and anthrax.  Most flu-like illness is not caused by influenza (or anthrax).  Influenza vaccine prevents influenza, but does not prevent other viral causes of flu-like illness. Influenza vaccine is not 100% protective and some people who have been vaccinated will still develop influenza.  The influenza vaccine will not protect all vaccine recipients against flu-like illness.

Influenza vaccination should be targeted to persons who are at high risk for death or serious complications from influenza infection (including the elderly, persons with certain high-risk medical conditions, and pregnant women after the first trimester), those who live with or work with high-risk persons, and health care providers.  Depending on vaccine availability, other persons who wish to reduce the likelihood of becoming ill with influenza should also receive vaccine.

Q: Can rapid influenza diagnostic tests be used to assess the risk for anthrax by “ruling in” or “ruling-out” influenza as a cause of flu-like illness?

A: None of the 5 currently available rapid influenza diagnostic tests are perfectly sensitive and specific, which means for any given individual the test result could be correct or incorrect (see table: Rapid Influenza Diagnostic Tests 2001, below).  Up to 30% of patients with influenza may have a negative rapid test. Rapid tests are most useful for diagnosing influenza when the influenza virus is circulating at high levels in the community, at which time a positive test is likely to be true-positive, but a negative test does NOT rule-out influenza.  Samples for rapid influenza testing should be obtained during the first 1 to 4 days of illness.  

It is important to realize that many respiratory viruses can cause flu-like illness. Some examples include adenovirus (many types), respiratory syncytial virus, parainfluenza virus 1, 2, and 3, rhinovirus (many types), coronavirus (many types), coxsackievirus A and B, and echovirus (many types).  During peak influenza activity, researchers are only about 60% accurate in their ability to clinically diagnose influenza. Rapid tests are potentially very useful for establishing the presence of circulating influenza virus in the population served by the testing facility, especially when used with confirmatory viral cultures.  Information about circulating respiratory viruses in Georgia can be found on the Georgia Division of Public Health website, at http://health.state.ga.us. A negative test for influenza (1) can occur when a patient has influenza, (2) can occur when a patient has one of many other viral infections, and (3) does not increase the likelihood that the patient has anthrax.  Furthermore, a positive test for influenza does not rule-out concomitant anthrax. Risk assessment for anthrax should be conducted separately from risk assessment for influenza (see Risk Assessment for Anthrax, below).

Q: Are there clinical signs or symptoms that distinguish influenza from early inhalational anthrax?

A: No. There are no foolproof clinical signs or symptoms that distinguish influenza from early inhalational anthrax.  Because of this, risk assessment for anthrax exposure should be part of clinical decision making when treating patients with flu-like illness. 

Inhalational anthrax is sufficiently rare that clear descriptions of early symptoms are uncommon. Textbook descriptions of inhalational anthrax describe a biphasic illness, with a prodromal period of malaise and fatigue, along with non-specific symptoms such as fever, cough, headache, vomiting, chills, weakness, abdominal pain, and chest pain.  Coryza and rhinitis are not typical of early inhalational anthrax.  Radiologic signs of inhalational anthrax may be subtle in the early stages of disease. The second stage of anthrax develops after a few hours to a few days, with abrupt onset fever, dyspnea, diaphoresis, and shock. Persons with respiratory symptoms for a week or more, who have not taken antibiotics, are unlikely to have had anthrax.   Among the first 10 patients identified with confirmed or suspected inhalational anthrax associated with bioterrorism, initial illness was characterized by fever (nine) and/or sweats/chills (six).  Severe fatigue or malaise was present in eight and minimal or nonproductive cough in nine, including one with blood-tinged sputum.  Eight patients reported chest discomfort or pleuritic pain.  Abdominal pain or nausea or vomiting occurred in five, and five reported chest heaviness. Other symptoms included shortness of breath (seven), headache (five), myalgias (four), and sore throat (two) (CDC. MMWR 50(43);941-8, November 2, 2001).

Classical influenza presents suddenly, such that many persons can pinpoint the hour they became ill. Systemic symptoms such as fever, myalgias, and severe malaise may predominate over respiratory symptoms such as nonproductive cough.  Many (but not all) persons with influenza and other respiratory viral infections have watery eyes, rhinitis, and severe sore throat as part of the early symptom complex, symptoms that are not typical of early inhalational anthrax. However, these common symptoms could be present in a person who also develops inhalational anthrax.  

Some persons with influenza will have a more subtle illness, clinically indistinguishable from symptoms seen in early inhalational anthrax. The spectrum of influenza illness varies from asymptomatic infection, to febrile respiratory illness, to severe systemic involvement. The symptoms of influenza are also difficult to distinguish from illness caused by other respiratory viruses, which frequently co-circulate during the winter season. Even during peak influenza activity, influenza can be predicted with only ~60% accuracy, depending upon the prevalence of other respiratory viruses relative to the level of influenza activity.  

Risk Assessment for Anthrax 

Anthrax continues to be a rare disease in the United States even after bioterrorism-related intentional exposures began in September 2001.  Because early symptoms of inhalational anthrax are non-specific, the risk of exposure to anthrax spores is a more important predictor of anthrax disease than any particular clinical symptoms and signs, and should be considered in evaluating the possibility that a patient with flu-like symptoms might have early inhalational anthrax.  The initial groups with elevated risk for anthrax disease included persons who worked in media companies in Florida and New York, federal government employees in Washington DC, and postal workers employed in facilities serving these agencies in Florida, New York, Virginia, and New Jersey.  Because communities where anthrax exposures have occurred and activities associated with exposure may change over time, clinicians should stay abreast of such information, or consult with public health regarding identified risk groups. 

If and when anthrax exposure may occur in Georgia, information will be made available through: 

· Georgia Division of Public Health bioterrorism webpage at http://health.state.ga.us/programs/emerprep/bioterrorism.shtml 

· Georgia Division of Public Health Event Information Line, operated by the Georgia Poison Center, at 1-866-752-3442 (toll-free, 24 hours/day, 7 days/week)—has recorded information  

Rapid Diagnostic Tests for Influenza 2001

Test
Manufacturer
Detects
CLIA-waived
Specimen
Time
Cost *

(list)
Sensitivity†
Specificity†

Directigen Flu A
Becton Dickinson
Influenza A nucleoprotein only
No

(MC¶)
Nasopharyngeal (NP) wash, NP aspirate, NP swab, throat swab
15 min., 7 steps
$20-21
91%
95%

Directigen Flu A + B
Becton Dickinson
Influenza A nucleoprotein, 

Influenza B nucleoprotein   (Test distinguishes between influenza A and B)
No

(MC¶)
NP wash, NP aspirate, NP swab, lower  nasal  turbinate swab, throat swab, bronchoalveolar lavage specimen
15 min., 7 steps
$24-25
Influenza A 86%, Influenza B 81%
Influenza A 91%, Influenza B 100%

Flu OIA
BioStar
Influenza A or B nucleoprotein, non-specific
No

(MC¶)
Nasal aspirate, NP swab, throat swab, sputum
15-20 min., 9 steps
$16-17
62 to 88%
52 to 80%

QuickVue 
Quidel
Influenza A or B nucleoprotein, non-specific
Yes
Nasal swab, nasal aspirate
10 min., 4 steps
$16-17
73 to 81%
96 to 99%

ZstatFlu
ZymeTx
Influenza A or B neuraminidase, non-specific
Yes
Throat swab
20 min., 4 steps
$13-15
62%
99%

*List price per manufacturer; prices may differ when ordering from distributor

†Sensitivity and specificity according to manufacturers.  No direct comparisons have been made between these tests.

¶ MC= moderate complexity

· Sensitivity of Becton Dickinson tests varies depending upon the source of the respiratory specimen.  In general, NP washes or aspirates perform better than throat or lower nasal swabs.

· Sensitivity and specificity of BioStar test varies depending upon the source of the specimen.  Nasal aspirate or NP swab performs better than throat swab or sputum.

· Sensitivity and specificity of Quidel test varies depending upon the source of the specimen.  Nasal aspirate performs better than nasal swab.

Refs: Medical Letter 1999; 41 (1068), 121-122, test manufacturers, package inserts. 

Clinical evaluation of persons with possible inhalational anthrax (Adapted from MMWR 50 (43);941-8, November 02, 2001).
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History of exposure, or occupational/environmental risk with 2-5 day illness of:

Symptoms

· Fever with or without chills

· Sweats, often drenching

· Fatigue, malaise

· Cough (usually nonproductive), shortness of breath

· Chest discomfort, pleuritic pain

· Nausea, vomiting, diarrhea, abdominal pain

· Headache, myalgias

· Sore throat

Signs

· Fever


NO






YES



































* Available through Georgia Public Health Laboratory.  Cell block obtained by centrifugation of pleural fluid.  

† Serologic testing available through Georgia Public Health Laboratory may be an additional diagnostic technique.
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Clinical evaluation of persons with possible cutaneous anthrax (Adapted from MMWR 2001;50(43);941-8).


Initial evaluation


Obtain white blood cell count (WBC), chest radiograph (CR), and blood cultures.  Buffy coat gram stain may also be useful.�WBC: normal to elevated, neutrophilia with bands


 Mediastinal widening,


Pleural effusion,


Pulmonary infiltrate


Consider chest computerized tomography (CT) if CR is normal


Consider rapid diagnostic testing for influenza


Notify public health authorities





WBC, CR, CT within normal limits and patient mildly ill





Observe closely


Provide antimicrobial prophylaxis if exposure is confirmed (1)





Either WBC, CR, CT abnormal or patient moderately/severely ill





Observe closely for development of new symptoms


Await blood cultures


Initiate or continue prophylaxis (1)





Begin antimicrobial therapy (2)


If pleural effusion present, obtain fluid for gram stain and culture, polymerase chain reaction, and cell block for immunohistochemistry*


If meningeal signs or altered mental status present, perform lumbar puncture


Other diagnostic tests†





CR:





Typical appearance and progression of cutaneous anthrax





Painless or pruritic papule or pustule


      �


Vesicular or ulcerative lesion


     �


Black eschar





Obtain diagnostic tests*


      Gram stain and culture of skin lesion


Unroofed vesicle fluid (dry swab)


Base of ulcer (moist swab)


Edges of or underneath eschar (moist swab)





Obtain blood cultures.†  Consider buffy coat gram stain.





Consider skin (punch) biopsy if patient is on antimicrobial drugs OR if gram stain and culture are negative for B. anthracis and clinical suspicion remains high§





Start empiric therapy for cutaneous B. anthracis (1)





Notify public health authorities





Culture negative and no progression of papule to eschar, cutaneous anthrax unlikely¶





Culture positive





Progression to eschar





Continue antimicrobial therapy (1)





* Serologic testing available through Georgia Public Health Laboratory may be an additional diagnostic technique for confirmation of cases of cutaneous anthrax.


† If blood cultures are positive for B. anthracis, treat with antimicrobials as for inhalational anthrax (1).


§ Punch biopsy should be submitted in formalin to Georgia Public Health Laboratory.  Polymerase chain reaction can also be done on formalin-fixed specimen.  Gram stain and culture are frequently negative for B. anthracis after initiation of antimicrobials.


¶ Continued antimicrobial prophylaxis for inhalational anthrax for 60 days if aerosol exposure to B. anthracis is known or suspected (2).
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