FRACP 2003 SGH  Infectious Diseases
Question 3

What is least likely to be effective for the treatment of Legionnaire’s disease?

(a) rifampicin

(b) erythromycin

(c) gentamicin

(d) ciprofloxacin

(e) azithromycin

Legionnaire’s disease
· Pneumonia caused by Legionella pneumophila
· Naturally occurring aquatic organism

· Transmitted via airborne water droplets

Sources:

air conditioning cooling towers

Hot water systems

Humidifiers

Showers

· Case to case transmission does NOT occur

· Responsible for 5% of community aquired pneumonia (CAP)

· Common in patients with diabetes, malignancy, dialysis, immunosuppressed, heavy smokers or drinkers

· Incubation period 2-10 days

Clinical features

· Difficult to distinguish from other causes of CAP

· Severe influenza type symptoms – fever, rigors, myalgia, headache

· Lots of extrapulmonary features – darrhoea, abdo pain, confusion

· Dry cough and SOB

Diagnosis

· Atypical picture – limited signs with extensive involvement on CXR

· Patchy bilateral consolidation

· (Na, (PO4, (transaminases/ALP,urea,creat

· WCC <15, lymphopenia

· Sputum culture – only + in 15%

· Ag detection in tissue, sputum or urine

· 4 fold rise or fall or single high Ab titre

Treatment

Harrisons:

The newer macrolides (especially azithromycin) and quinolones are now the antibiotics of choice, displacing erythromycin. 

Benefits of azithromycin, clarithromycin, and roxithromycin compared with erythromycin:

· superior in vitro activity

· display greater intracellular activity

· reach higher concentrations in respiratory secretions and in lung tissue

· pharmacokinetics allow once- or twice-daily dosing c/w QID for erythromycin

· more toxicity with erythromycin

The quinolones (levofloxacin, ciprofloxacin, pefloxacin, gemifloxacin, and moxifloxacin) are more active than any of the macrolides against Legionella in in vitro dilution susceptibility tests, intracellular models, and animal models. Quinolones are the preferred antibiotics for transplant recipients because both macrolides (except azithromycin) and rifampin interact pharmacologically with cyclosporine and tacrolimus.

Alternative agents include tetracycline and its analogues doxycycline and minocycline. Anecdotal reports have described both successes and failures with trimethoprim-sulfamethoxazole, imipenem, and clindamycin. For severely ill patients with Legionnaires' disease, the combination of rifampin plus a macrolide or a quinolone can be used for initial treatment.

Antibiotic Guidelines:

	Legionella spp
	First Line

erythromycin 
	Second Line

doxycycline

OR

ciprofloxacin
	·duration of therapy should be 21 days

·consider adding rifampicin

if severe or if not responding


UpToDate:

Comparative antibiotic trials have established that the newer macrolides (especially azithromycin) and the respiratory tract quinolones (especially levofloxacin) are effective for Legionella infection. The newer macrolides and quinolones are superior to erythromycin for the following reasons:

  •  More potent intracellular activity

  •  Superior penetration into lung tissue, alveolar macrophages, and white blood cells

  •  Improved pharmacokinetic properties which allow once or twice daily dosing

  •  Significantly reduced gastrointestinal toxicity compared to erythromycin

Other drugs that have been used successfully include tetracycline, doxycycline, and trimethoprim-sulfamethoxazole. Clindamycin and imipenem have been effective in a few cases but are not preferred choices.

With newer, more potent antibiotics, Legionnaires' disease can now be treated with monotherapy with one of the newer macrolides or quinolones. Rifampin combined with erythromycin appeared to be more effective than erythromycin alone.
One preliminary retrospective study showed that patients treated with quinolones (ofloxacin, levofloxacin) had fewer complications, more rapid defervescence, and lower mortality than those treated with erythromycin. However, the differences were not statistically significant.

Thus, rifampicin, erythromycin, ciprofloxacin and azithromycin all effective treatment, so LEAST effective treatment would be gentamicin, thus the answer is (c).

Question 4

Prophylaxis for pregnant woman 12/40 after partner was diagnosed with meningitis with intracellular gram negative diplococci?

(a) ciprofloxacin

(b) penicillin

(c) ceftriaxone

(d) erythromycin

(e) rifampicin

Meningococcal meningitis
· Neisserria meningitidis is the most common cause of bacterial meningitis worldwide

· Gram negative intracellular diplococcus

· Pathogenic groups:  A,B,C,D,X,Y,A,W135

· Group B predominant in western countries followed by C

· Children and young adults commonly affected

· May present as meningitis or septicaemia

· Petechial rash present in 2/3 of patients

Diagnosis

· LP – turbid CSF, polymorphs 500-2000, protein 1-5, gram stain sohwe gram – diplococci

· Antigen detection in CSF and blood allows rapid diagnosis

Prophylaxis

Antibiotic Guidelines 2003

Chemoprophylaxis for meningitis or other invasive infections caused by Neisseria meningitidis (meningococcus) is offered to close (usually household) contacts of the index case. Among close contacts there will be a person or persons asymptomatically carrying the organism which caused the index infection. Chemoprophylaxis aims to eradicate asymptomatic carriage in the network of contacts so that susceptible members of the group do not acquire the organism and get an invasive infection. Despite prophylaxis, disease can still occur. Parent education regarding frequent, careful observation and the need for examination by a medical practitioner at the first signs of any unexplained illness is essential.

Suitable regimens for prophylaxis are

	1
	ceftriaxone (child: 125 mg) 250 mg IM, as 1 dose (preferred option during pregnancy)

	 
	OR

	1
	ciprofloxacin 500 mg orally, as 1 dose (preferred option for women taking oral contraceptives) 

	 
	OR

	1
	rifampicin (neonate <1 month: 5 mg/kg; child: 10 mg/kg up to) 600 mg orally, 12-hourly for 2 days. 


 

(b) and (d) incorrect
Ciprofloxacin is category B3

Rifampicin is category C and is associated with multiple drug interactions.  Contraindicated in pregnancy, alcoholism and severe liver disease. 
Ceftriaxone is category B1

The partner is definitely a close contact and requires prophylaxis.  Ceftriaxone is considered the safest of the options in pregnancy, so answer is (c)

Category A 

Drugs which have been taken by a large number of pregnant women and women of childbearing age without any proven increase in the frequency of malformations or other direct or indirect harmful effects on the fetus having been observed. 

Category B1 

Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed. Studies in animals [NB] have not shown evidence of an increased occurrence of fetal damage.

Category B2 

Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed. Studies in animals [NB] are inadequate or may be lacking, but available data show no evidence of an increased occurrence of fetal damage. 

Category B3 

Drugs which have been taken by only a limited number of pregnant women and women of childbearing age, without an increase in the frequency of malformation or other direct or indirect harmful effects on the human fetus having been observed. Studies in animals [NB] have shown evidence of an increased occurrence of fetal damage, the significance of which is considered uncertain in humans. 

Category C 

Drugs which, owing to their pharmacological effects, have caused or may be suspected of causing, harmful effects on the human fetus or neonate without causing malformations. These effects may be reversible. Accompanying texts should be consulted for further details. 

Category D 

Drugs which have caused, are suspected to have caused or may be expected to cause, an increased incidence of human fetal malformations or irreversible damage. These drugs may also have adverse pharmacological effects. Accompanying texts should be consulted for further details. 

Category X 

Drugs which have such a high risk of causing permanent damage to the fetus that they should not be used in pregnancy or when there is a possibility of pregnancy. 

Question 5

40yo man with HIV diagnosed 7 years ago.  CD4 count dropping at a rate of 40 per year until last year, when CD4 count fell by 100.  Now CD4 250, viral load 50,000 copies.  What is the most likely reason for the change is his profile?

(a) opportunistic infection

(b) change in co-receptor usage of the virus

(c) decreased IL-2 production

Not enough information given in question.  Not told anything about current treatment or past infections.  All 3 options given can lead to progression of disease.

VARIABILITY OF CD4 CELL COUNTS – A number of factors other than HIV infection influence CD4 cell counts. These include:

  •  Analytic variation

  •  Seasonal and diurnal variations

  •  Certain viral infections

  •  Corticosteroids

  •  Tuberculosis
Modest decreases in the CD4 cell count have been noted in acute cytomegalovirus infection, hepatitis B virus infection, tuberculosis, some bacterial infections, histoplasmosis, and major surgery. Acute corticosteroid administration can decrease the CD4 cell count from 900/mm3 to less than 300/mm3; chronic administration has a less pronounced effect [17]. The acute changes are probably due to a redistribution of leukocytes between the peripheral circulation and the marrow, spleen, and lymph nodes.

MECHANISM OF CD4 CELL DEPLETION IN HIV INFECTION – Virologic studies in patients with asymptomatic HIV infection show high rates of HIV replication and destruction of an average of 10(9) CD4 cells daily. Cell death and replacement are in near balance during this phase of the illness. The mechanisms responsible for the loss of CD4 cells appear to be direct viral infection of CD4 cells with cytotoxicity and cell death.

HIV infection is also associated with a decrease in the functional capacity of CD4 cells. As examples, the production of interleukin (IL)-2, expression of IL-2 receptors, mixed lymphocyte reaction, and T cell colony formation are all depressed in infected patients.

Factors that increase viral load

· progressive disease

· failing antiretroviral therapy

· active infections

· immunizations such as influenza and pneumovax

A switch in co receptor can lead to rapid decline in CD4 count

CCR5 uses mainly in transmission and early infection

CXCR4 in later infection

Role of Co-receptors in Cell Tropism of HIV

Different strains of HIV-1 utilize two major co-receptors along with CD4 to bind to, fuse with, and enter target cells; these co-receptors are CCR5 and CXCR4, which are receptors for certain chemokines and belong to the seven-transmembrane-domain G protein-coupled family of receptors.

· Strains that utilize CCR5 - R5 viruses
formerly classified as macrophage tropic viruses as readily infect 
macrophages but not T cell lines. 
· Strains that utilize CXCR4 - X4 viruses
also referred to as T cell-tropic viruses since they readily infect T cell 
lines but not macrophages. 

Many virus strains are dual tropic in that they utilize both CCR5 and CXCR4; these are referred to as R5X4 viruses.
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Figure 309-20: Model for the role of co-receptors CXCR4 and CCR5 in the efficient binding and entry of X4 (T cell-tropic) and R5 (macrophage-tropic) strains of HIV-1, respectively, into CD4+ target cells. Blocking of this initial event in the virus life cycle can be accomplished by inhibition of binding to the co-receptor by the normal ligand for the receptor in question. The ligand for CXCR4 is stromal cell-derived factor (SDF-1); the ligands for CCR5 are RANTES, MIP-1[image: image2.png]
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The transmitting virus is almost invariably an R5 virus that predominates during the early stages of HIV disease. In approximately 40% of HIV-infected individuals, there is a transition to a predominantly X4 virus that is associated with a relatively rapid progression of disease. However, at least 60% of infected individuals progress in their disease while maintaining predominance of an R5 virus.

Type 1 helper lymphocytes secrete IL2 and IFN(. Type 2 lymphocytes secrete IL4, IL5, IL6, IL10.

Surrogate markers of disease progression

1. falling CD4 count

2. rising viral load

3. increasing CD38 espression by CD8 cells

CD4 count

· Absolute CD4 cell count, CD4 cell percentage and CD4 cell “rate of decline” have all been demonstrated to predict progression to AIDS

· development of opportunistic infections can be stratified according to CD4 count

· CD4 count declines gradually with disease progression

· Rate of decline accelerates over time, averaging 80-110 cells/(L per year

· CD4 count is predictive of AIDS progression across all viral load strata

Viral load

· Predictive of disease progression across all CD4 cell strata

· Viral load gradually increases over time

· In first 3 years, load changes only apparent in patients who develop AIDS in that period

· Rate of increase and absolute value predict increased progression rate to AIDS

CD38 expression on CD8 cells

· CD38 is a cell surface glycoprotein that is detected on lymphocytes and natural killer cells

· Expression is increased on activated lymphocytes

· Upregulation of CD38 expression by CD8 cells during primary HIV illness and other stages of disease is predictive of subsequent decline in CD4 count

· Elevated expression late in disease is a strong predictor of disease progression
