Acute tonsilopharyngitis and its treatment

In November, a 17-year-old boy was admitted to hospital for failed therapy of acute tonsillopharyngitis. The onset of disease was acute with a high temperature (up to 39.5oC), chill, fatigue and sore throat.  His medical practitioner prescribed procaine penicillin i.m. once daily at dose of 0.6 MIU (600.000 IU) per 70 kg of body weight for three days.  On examination, the patient was tired, with the axillary temperature of 38.8oC. The pharyngeal mucosa was red, the tonsils were hypertrophied, inflammed and inflammatory exudate formed yellow covering on their surfaces. Submandibular glands were also hypertrophied and tender. Other glands, including the liver and spleen, were intact and without any apparent changes. 

Question 1: Reading the above case history, what diagnosis should be considered in this patient, given the clinical state and also the fact that the therapy with procaine penicillin G at a daily dose of 0.6 MIU was not effective enough?

a. Bacterial tonsillopharyngitis.
b. Infectious mononucleosis.
c. Viral pharyngitis.
Answer 1:

a. This is correct. 

b. This answer can also be true. Acute exsudative tonsillopharyngitis in infectious mononucleosis can be caused by Epstein-Barr virus. Mononucleosis is a febrile, systemic, lymphoproliferative illness usually followed by hepatosplenomegaly and generalised lymphadenopathy, the latter is missing in this patient. Pharyngitis can be mild or severe with oedema and hypertrophy of tonsils. Local lymphatic nodes might also be enlarged and slightly painful. Infectious mononucleosis often appears in adolescents and young people.

c. Viral pharyngitis cannot be excluded in spite of the fact that pharyngitis is often followed by coughing, conjunctivitis, hoarse voice or diarrhea (see below).
Question 2: Which bacterial pathogen can cause this illness?

a. Group A beta-hemolytic streptococci.
b. Corynebacterium diphteriae.
c. Group C, G and D beta-hemolytic streptococci.
d. Haemophilus influenzae.
Answer 2: 

a. True. About 20% of all tonsillopharyngitis are caused by streptococci. This bacterial disease rarely occurs at any time during the year, but much more frequently appears in cold months. The highest prevalence lies between 6 -12 year of life.  

b. This cause is possible at the least. Acute exudative tonsillopharyngitis occurs extremely rarely because of vaccination. The body temperature is not usually high, grayish layers are found covering the surface of the both tonsils and walls of              the pharynx. Cervical lymphadenopathy is usually remarkable.

c. You may be right. Group C and G streptococcal strains cause tonsillopharyngitis. The source of infection is usually contaminated food [mainly in young people] and there is no need to use pharmacotherapy as pathogens disappear spontaneously. Group D-streptococci rather cause infection in different localities, e.g. in renal and the biliary tree, endocardium (endocarditis), peritoneum (peritonitis), eventually appendix (appendicitis).  

d. False. Acute tonsillitis does not belong to infections that are due to hemophilus strains. In children, Haemophilus influenzae usually produces severe diseases with bacteriemia, epiglotitis, meningitis and septic arthritis. On the other hand, acute tonsillitis often complicates a viral infection of the airways. It is mainly in the cold winter months, that is possible to determine pathogens from the nasopharynx of healthy people. 

Question 3: Which viruses, apart from EBV, often cause tonsillopharyngitis?

a. Adenovirus.
b. Enterovirus.
c. Viruses causing herpangina (Coxsackie virus A,B, rarely ECHO virus).
d. Herpes simplex virus.
e. Influenza virus, parainfluenza virus, rhinovirus, coronavirus, respiratory syncytial virus (RSV).
Answer 3:
a. True. Symptoms of upper respiratory tract infections caused by adenovirus are: redness of the pharynx, follicular hypertrophy of tonsils with exudate and hyperthrophy of local lymphatic nodes.

b. True. Enterovirus (Coxsackie virus A, B, and ECHO virus) cause infection mainly in summer months. The throat is usually red, with exudate on the tonsils and reaction of axillary lymph node is not seen. Fever is often registered.

c. True. Herpangina is characterised with white-grayish morbilliform-vesicular eruptions localised on the posterior wall of the oropharynx, which are surrounded by erythema in the beginning of disease. Fever is often present.

d. True. In this case, we find bullous, vesicular and morbilliform eruptions in the oro-pharynx palate and tongue, sometimes altogether with perioral mucocutaneous lesions (approximately in 35%). Lesions are painful and can cause dehydration.

e. True. In this event, damage to the oro-pharynx is usually less severe. In clinical state we can see fever, cough, rhinitis and myalgia that prevail. Disease is often caused in winter months.  

Question 4: What is the indication for antibiotic therapy? Antibiotic therapy is necessary for:

a. Angina caused by group A- streptococci.
b. Infectious mononucleosis.
c. Viral pharyngitis.
d. No such possibilities.
Answer 4: 
a. True. Though in many cases, streptococcal angina spontaneously disappears following a few days, antibiotic therapy is quite necessary. The main goal for antibiotic therapy of streptococcal tonsillitis and pharyngitis is prophylaxis of acute rheumatic endocarditis. It was evidenced that this goal can be reached using antibiotic therapy started by day 9 from the beginning of streptococcal angina. Early antibiotic therapy also reduces the risk of acute purulent affections, e.g. peritonsilar and retropharyngeal abscess, cervical lymphadenitis, acute otitis media, mastoiditis and sinusitis. It seems, however, that such early therapy with penicillins has no influence on appearance of acute post-streptococcal glomerulonephritis.

b. False. Infectious mononucleosis is only treated in a symptomatic way. In the setting of acute severe course, for instance due to obstruction of airways by enormously hyperthrophied lymphatic nodes, therapy with glucocorticoids is indicated.

c. False. The only therapy of the majority of viral pharyngitis is symptomatic approach. To treat herpetic pharyngitis, acyclovir is used.

d. False.

Question 5: What is the relationship between streptococcal angina and contemporary treatment of the patient? How to explain failed therapy with penicillin G? 

a. No penicillin is indicated in streptococcal angina because of frequent penicillin-resistance of group A- hemolytic streptococci.

b. The dose of penicillin G should be increased. In case of streptococcal angina, procaine penicillin G is more appropriate for oral route of administration at gradually repeated doses every six hour to reach the total dose of 1.2 IU/day.
c. Procaine penicillin G is not the first- line antibiotic for streptococcal angina.
The dose adjusted for this patient is not adequate either.

Answer 5:

a. False. Group A-hemolytic streptococci are not penicillin-resistant. Penicillin G (and its congener procaine penicillin G) is given parenterally in emergency, if a high and rapid bactericidal plasma concentration is to be achieved. In the case of this patient, parenteral route of administration is not necessary. Moreover, parenteral administration should have increased financial expenses. Finally, a dose 0.6 MIU of procaine penicillin G, given once daily for an adolescent weighing 70 kg, is low.

b. False.  It is true that the dose of procaine penicillin for this patient is to low to be approved. What is more, penicillin G and its congeners are not absorbed form the GIT, that is why they can´t be given orally.

c. True.

Question 6: Are you going to ask for some other examination or testing before the start of therapy to verify diagnosis with tonsillopharyngitis caused by group A-hemolytic streptococci?   

a. No, clinical state is quite sufficient for the diagnosis with tonsillopharyngitis cause by group A-hemolytic streptococci.

b. No.

Answer 6:
a. False. It is not possible to distinguish streptococcal tonsillopharyngitis and a non-streptococcal type by a clinical examination. We need some laboratory testing to decide how to treat.

b. True.

Question 7: Which type of laboratory testing do you consider important?

a. To take a specimen of exudate for microscopy-culture from tonsils.
b. Blood count and differential count.
c. FW.
d. C-reactive protein detection.
e. AST, ALT activity.
f. Streptolysin O determination.
g. Creatininemia.
h. Quick test using ELISA.
i. Examination of heterophil antibody. 
Answer 7:

a. True. Culture of a specimen taken from tonsils is traditionally used for diagnosis with streptococcal tonsillopharyngitis.  Nevertheless, results are only available in 24-48 h. Moreover, they can be impaired by incorrect way of taking histological material, by its inappropriate transport and delayed inoculation.

b. True. Blood count and differential count are important examinations for making decision to treat.  Strepococcal pharygitis is followed by leukocytosis and neutrophilia. Infectious mononucleosis is characterized by changes in differential count of lymphocytes, presenting more than 50% of the total lymphocytes count, those more than 10% belong to atypical forms. Neutrophilia fails in blood count of viral pharyngitis.
c. True.

d. True.

e. True. Transaminase activity is usually increased in infectious mononucleosis as a sign of EBV hepatitis.

f. False. Serological demonstration of the antibody response on extracellular streptococcal antigens type A does not have significance for diagnosis of acute pharyngitis because significant is improving high levels of antibody between 3-5 weeks from the start of illness. High levels of antibody seem for passing through infections caused by streptococcal type A infections.  
g. False. This testing is indicated for suspected acute glomerulonephritis, which can be a sterile consequence of passing through streptococcal infection.
h. True. At present, streptococcal antigen can be directly determined using a specimen from tonsils by means of a quick testing by ELISA method or latex-agglutination method.  Examination by a rapid diagnostic testing takes no more than 30 minutes. Quick testing is highly specific (95%), its sensitivity, however, is significantly lower (80-85%), they can therefore give a false negative result. In case they are available, two specimens from tonsils are recommended to consider in patients with suspected streptococcal tonsillopharyngitis. The first is used for testing by a quick method. If the result is positive, a group A streptococcal disease is suspected and the second sample is no more necessary to take in order to examine by culture.  In case, the result of quick testing is negative, the diagnosis with streptococcal angina will be verified with testing the second sample. Let us remember that the quick testing can´t be used for evaluation of treatment benefit because its positive result continues even in the patient who responses adequately to antibiotic therapy.  Quick testing can´t be used in asymptomatic patients in order to differentiate either infection or colonization by group A streptococci. The only presence of non-living microorganisms in the GIT can be distinguished neither.  

i. True. This test determines the diagnosis of infectious mononucleosis. 

Laboratory examination of the patient at admission to hospital:

Blood count: leuko 11.5 x 109/L. Differential count: segm.68%, eosin. granulocytes 1%, basophil. granulocytes 2%. Lymphocytes 15%. FW: 45/65, CRP 130 mg/L. ALT, AST within the normal range.  
Two specimens taken from the tonsils and two samples of blood were sent to cultivation-testing.
Question 8: Considering laboratory testing mentioned above, can we exclude infectious mononucleosis and viral disease?

a. Yes.

b. No.

Answer 8: 

a. False. Blood count (leukocytosis with shifting to the left) is characteristic for streptococcal angina. On the other hand, relative lymphocytosis, atypical lymphocytes in the differential count and an increase in ALT and AST activities are missing.

b. True.

Question 9: Should we start appropriate treatment of streptococcal angina?

a. No, we have to wait for the results of the specimen cultivation from tonsils and pharynx.

b. Yes.

Answer 9:
a. False. A specimen –cultivation testing (after previous failed treatment with penicillin) should not screen the pathogen. Moreover, the clinical state needs immediate and effective treatment with antibiotics.   

b. True.

Question 10: which sort of antibiotics should be used for treatment?

a. Penicillin-V (the oral form of penicillin- phenoxymethyl penicilline, as potassium salt).
b. Erythromycin.
c. Cefacilin (Cefaclen).
d. Klindamycin.
e. Benzathine penicillin G i.m.

f. Benzathine phenoxymethyl penicillin.
g. Co-trimoxazole.
h. Doxycycline.
i. Ampicillin.
Answer 10:

a. True. Penicillin V- the oral form of penicillin is the drug of choice for treatment of angina. Group A-hemolytic streptococci are not penicillin-resistant.
b. True. Erythromycin is useful as a penicillin substitute in penicillin-allergic individuals with infections caused by staphylococci, or pneumococci.  Emergence of erythromycin resistance in strains group A streptococci and pneumococci (penicillin-resistant pneumococci in particular) has made macrolides less attractive as first-line agents for treatment of pharyngitis, skin and soft tissue infections, and pneumonia.  

c. True. In therapy of streptococcal angina, oral cephalosporins are comparable with penicillin V. Nevertheless, they have more extended spectrum than needed, and are more expensive. Patients who had a recent severe, immediate reaction to a penicillin should be given a cephalosporin with great caution if al all (their chemical structure is similar to that of penicillins and allergic reaction can´t be excluded at all.). Oral cephalosporines, therefore, are considered second-line choice antibiotics although patient´s compliance is higher if compared with penicillins (for the simplier dosage schedule).

d. True. Clindamycin is indicated in patients penicillin-resistant.   
e. True. In some countries, benzathine penicillin G is used at a bolus dose of 0.9 MIU i.m. (the effect lasts for 10 day with procain-penicillin).
f. True. Benzathine phenoxymethyl penicillin (gtts and syrup) is considered a drug formulation convenient for use in children.
g. True. Although many strains of streptococci are susceptible to cotrimoxazol, others are not. 
h. False. Doxycycline does not produce bactericidal effects. Streptococci are usually doxycycline resistant.
i. False. Antibacterial spectrum is too extended to be useful.  Rashes (toxo-allergic eruptions) follow the administration of ampicillin in nearly all patients with infectious mononucleosis.
Question 11: How many days do you recommend​ for treatment?
a. 5 days.
b. 7 days.
c. 10 days.
Answer 11:

a. False. Prophylaxis against rheumatic disease is not sufficient.

b. False. Prophylaxis against rheumatic disease is not sufficient.

c. True. 

Commentary

Considering the clinical state of failed therapy for acute tonsillopharyngitis, the practitioner chose cefaclor at a dose of 500 mg three times a day at 8-hourly intervals. The symptoms of disease disappeared in three days.  In 6 days, laboratory signs of inflammatory processes were significantly reduced leukocytosis and neutrophilia were no longer identified in blood count. Antibiotic therapy lasted for 10 days. 
A specimen obtained from tonsil was culture negative. Quick diagnostic testing is not available in this department. Acute tonsillopharyngitis was considered to be the diagnosis, probably of streptococcal origin.

Three days later, the boy was examined in an out-patient setting. Physical examination was normal. A specimen obtained from his tonsil gave no significant culture positive results (only normal microbial flora was detected). ASLO in serum was enhanced, FW and chemical examination of urine within the normal range. 
Question 12: Up to 12% of patients treated with penicillin for acute streptococcal pharyngitis became asymptomatic carrier of group A hemolytic streptococci. The mechanism of this state is not penicillin-resistance. The patient, who underwent an acute viral pharyngitis but not acute streptococcal pharyngitis, can become a chronic carrier of group A streptococci, for which he had been treated. Which further approach are you going to take in individuals who are group A streptococcal  carriers  and who were continuously treated with penicillin V for this reason?
a. I will stop taking specimens from tonsils and pharynx in asymptomatic individuals including further attacks of pharyngitis.

b. If acute pharyngitis appears in chronic carriers, I will have to make a quick diagnostic test for the specimen obtained from tonsils and pharynx. If the examination is positive, I will treat the patient with a penicillin. 
c. I will choose one of two approaches which is possible to use for stopping the chronic carriage of group-A streptococci.
 Answer 12:

a. False. This approach is rather risky because the patient could get infected with another type of group A streptococci and in this way he could be attacked by acute rheumatic disease.
b. True. This approach is convenient in many patients.

c. True.  This method is appropriate mainly in anxious patients, in patients who underwent acute rheumatic disease and in staff of hospital, communities of children, and so on. A 10-day oral treatment with clindamycin (20 mg/kg/day, maximal daily dose of 450 mg at 3 divided doses).

The second possibility is i.m. administration of benzathine penicillin G together with oral rifampicin (10 mg/kg/dose, max. 300 mg twice a day for 4 days, the first dose of rifampicin being given at the same day as that of benzathin-penicillin).This way may be even more efficacious if compared with the course of clindamycin in some cases. Nevertheless, chronic carriage may reappear after further exposure to group A streptococci.    
