Infectious Diseases

1. a) Long tissue t½ 
Chlamydia trachomatis is among the most prevalent of sexually transmitted diseases and causes serious sequelae, especially in women. A major difficulty facing the clinician has been the effective treatment of patients with chlamydial infections, since conventional drugs require 7 or more days of multidose therapy, and hence considerable commitment from the patient. Many patients, especially those who are minimally symptomatic or asymptomatic, are likely to be noncompliant when given such multiple day regimens and thus may fail therapy. Azithromycin is an azalide antibiotic that has a minimum inhibitory concentration against C. trachomatis of between 0.03 and 0.25 mg/L, as well as good in vitro activity against other sexually transmitted pathogens that are often present concurrently. Azithromycin also achieves high intracellular concentrations, which may be beneficial in eradicating Chlamydia, an obligate intracellular pathogen. Tissue concentrations exceed serum concentrations by up to 100-fold following a single azithromycin 500mg dose. More importantly, azithromycin has high tissue bioavailability (approximately 37%) and a tissue half-life of between 2 and 4 days. These pharmacokinetic properties imply that the dosing period for azithromycin can be greatly reduced while still achieving high antimicrobial activity at sites of infection. Clinical experience to date shows that a single 1 g oral dose of azithromycin is as effective as a standard 7-day twice daily regimen of doxycycline and more effective than 7 days of ciprofloxacin in eradicating uncomplicated chlamydial genital infections. As such, azithromycin is the first single-dose therapy for the treatment of urethritis and cervicitis due to C. trachomatis. Single-dose therapy for chlamydial infection, which could be administered under supervision in the clinic, would be a significant advance in the management and public health control of chlamydial infections. (Am J Med 1991 Sep 12; 91(3A): 19S-22S)

2. a) St pneumonia 

In Community Acquired Pneumonia, the most frequent pathogens are St. pneumoniae, H. influenzae, Chlamydia pneumoniae, & Legionella pneumophilia. Enteric aerobic Gram –ve bacilli & Pseudomonas aeruginosa cause ~50% of nosocomial pneumonia; S aureus causes ~10%. The relative frequencies of pathogens in nursing home acquired pneumonia fall between those for CAP & nosocomial pneumonia.

3. b) Check the nurse’s Hep C status & monitor LFTs giving IFNα if transaminases rise 

Immunoglobulin has been shown to be ineffective in preventing Hep C & is not given for post-exposure prophylaxis. (-Interferon shown to be effective in chronic Hep C – 3 million unit SC 3x/week for 6 months assoc. with biochemical response (fall of ALT to normal or 50% ( ALT to within 1.5x ULN) in 50% patients.

4. c) Amphotericin B 

Candida from properly obtained blood cultures should be considered significant; true false +ves are rare. All patients with Candida isolated from peripheral blood should receive IV amphotericin B to treat acute infection & prevent late sequelae. Dose is 0.5-0.7mg/kg/day. Alternatively, Flucytosine 100-150mg/kg/day can be used in combination with amphotericin B 0.3-0.5mg/kg/day. In immunocompetent patient with IV catheter acquired  C. albicans fungaemia  the catheter should be removed in association with amphotericin B or fluconazole 400mg/day. Candida species involved should be considered in choice between amphotericin B & fluconazole; C. krusei causes ~ 1% of candidaemia & is resistant to fluconazole in vitro.

Therapy for candidaemia is continued for 2/52 after the patient is afebrile. Patients with suppurative phlebitis of a peripheral vein should have the infected portion of the vessel excised.

5. a) Cover for Listeria
Newborn/ elderly/ patients undergoing immuno-suppressive therapy should also receive high dose penicillin to cover Listeria monocytogenes.

6. a) Stop ceftriaxone, use amoxil/ gentamicin/ metronidazole 

Enterococci are resistant to all cephalosporins; therefore, this class of antibiotics should not be used for the treatment of enterococcal infections. Unlike other streptococci, enterococci are not reliably killed by penicillin or ampicillin alone at concentrations achieved clinically in the blood or tissues. Because in vitro testing has shown evidence of synergistic killing of most enterococcal strains by the combination of penicillin or ampicillin with an aminoglycoside, combined therapy is recommended for serious enterococcal infections. Ampicillin reaches sufficiently high urinary concentrations to constitute adequate single-drug therapy for uncomplicated urinary tract infections. For other types of enterococcal infection, however, the addition of gentamicin at moderate doses (e.g., 1 mg/kg every 8 h for patients with normal renal function) is recommended.

7. d) Chronicity 

8. e) Enteric transmission, acute self limiting disease with increased mortality in pregnant women 

Previously labelled epidemic or enterically transmitted non-A, non-B hepatitis, HEV is an enterically transmitted virus that occurs primarily in India, Asia, Africa, and Central America. This agent, with epidemiological features resembling those of hepatitis A, is a 32- to 34-nm, non enveloped, HAV-like virus with a 7600-nucleotide, single-stranded, positive-sense RNA genome. HEV has three open reading frames (genes), the largest of which encodes non structural proteins involved in virus replication. A middle-sized gene encodes the nucleocapsid protein, and the smallest, whose function is not known, encodes protein specificities to which antibodies appear in human serum. All HEV isolates appear to belong to a single serotype, despite genomic heterogeneity of up to 25 percent. There is no genomic or antigenic homology, however, between HEV and HAV or other picornaviruses, and HEV, although resembling calciviruses, appears to be sufficiently distinct from any known agent to merit a new classification of its own within the alphavirus group. The virus has been detected in stool, bile, and liver from infected patients as well as from experimentally infected nonhuman primates. Studies in humans and experimental animals have shown that HEV is excreted in the stool during the late incubation period and that immune responses to viral antigens occur very early during the course of acute infection. Both IgM anti-HEV and IgG anti-HEV can be detected, but both fall rapidly after acute infection, reaching low levels within 9 to 12 months. Currently, serologic testing for HEV infection is not available routinely.

The disease is usually mild & self limiting. Complete clinical and biochemical recovery is to be expected 1 to 2 months after almost all cases of hepatitis E. However, hepatitis E can be complicated by fatal fulminant hepatitis in 1 to 2 percent of all cases and in up to 20 percent of cases occurring in pregnant women.

	

	 

	  
	Table 295-2
Clinical And Epidemiological Features Of Viral Hepatitis
	  

	 

	

	 

	  
	Feature
HAV
HBV
HCV
HDV
HEV
Incubation (days)
15–45, mean 30
30–180, mean 60–90
15–160, mean 50
30–180, mean 60–90
14–60, mean 40
Onset
Acute
Insidious or acute
Insidious
Insidious or acute
Acute
Age preference
Children, young adults
Young adults (sexual and percutaneous), babies, toddlers
Any age, but more common in adults
Any age (similar to HBV)
Young adults (20–40 years)
Transmission:
  Faecal-oral
+++
-
-
-
+++
  Percutaneous
Unusual
+++
+++
+++
-
  Perinatal
-
+++
±a
+
-
  Sexual
±
++
±a
++
-
Clinical:
  Severity
Mild
Occasionally severe
Moderate
Occasionally severe
Mild
  Fulminant
0.1%
0.1–1%
0.1%
5–20%b
1–2%e
  Progression to chronicity
None
Occasional (1–10%) (90% of neonates)
Common (50–70% chronic hepatitis; 80–90% chronic infection)
Commond
None
  Carrier
None
0.1–30%c
0.5–1.0%
Variablef
None
  Cancer
None
+ (neonatal infection)
+
±
None
  Prognosis
Excellent
Worse with age, debility
Moderate
Acute, good
Chronic, poor
Good
Prophylaxis
IG
Inactivated vaccine
HBIG
Recombinant vaccine
None
HBV vaccine (none for HBV carriers)
Unknown
Therapy
None
Interferon 40% effective
Interferon 50% response; sustained response <15%
Unknown
None
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	a  Primarily with HIV co infection and high-level viraemia in index case; risk approximately 5 percent.

b Up to 5% in acute HBV/HDV co infection; up to 20% in HDV superinfection of chronic HBV infection.

c Varies considerably throughout the world and in subpopulations within countries; see text.

d In acute HBV/HDV co infection, the frequency of chronicity is the same as that for HBV; in HDV superinfection, chronicity is invariable.

e 10–20% in pregnant women.

f Common in Mediterranean countries, rare in North America and western Europe.
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9. b) IV cotrimoxazole & prednisone 

A variety of therapeutic options are available for the patient with PCP or disseminated pneumocystis. The gold standard for therapy at present is trimethoprim/sulfamethoxazole, which is available in both intravenous and oral forms and is effective in approximately 90 percent of patients. The major disadvantage of this therapy is the relatively high incidence of side effects. In contrast to the non-HIV population, in which there is a 10 percent incidence of side effects, the HIV-infected population has a 50 to 65 percent incidence of side effects, including rash, fever, leucopaenia, thrombocytopaenia, and hepatitis. Although therapy need not be discontinued when these occur, it is important to remain vigilant for more serious hypersensitivity reactions, such as Stevens-Johnson syndrome. In addition, it may be advisable to withhold other myelotoxic drugs, such as zidovudine and ganciclovir, during therapy with trimethoprim/sulfamethoxazole. In patients with mild disease, side effects may be minimized by slightly reducing dosage. Ideally, treatment with trimethoprim/sulfamethoxazole or the other agents mentioned below should be continued for 21 days. In contrast to many other infections, in which one expects to see stabilization, if not improvement, within 24 to 48 h of the initiation of appropriate antimicrobial therapy, AIDS patients with PCP often do not begin to improve until the end of the first week. In fact, during the first 5 days of treatment, particularly in moderate to severe cases, the patient's condition often worsens, presumably owing to the inflammatory response resulting from the death of large numbers of organisms in the lung. This inflammatory response and its adverse clinical consequences can be markedly reduced by the adjunct use of glucocorticoids. Glucocorticoids are indicated for use in the treatment of any patient with HIV infection and PCP in whom the PaO2 is under 70 mmHg or in whom the a-A gradient is over 35 mmHg. In this setting, several clinical trials have shown clear benefit from glucocorticoids, with approximately a 50 percent decrease in mortality (from 40 to 20 percent) and a 50 percent decrease in the number of patients requiring mechanical ventilatory support. The only significant side effect has been an increased incidence of thrush. Adjunct glucocorticoid therapy should be started as soon as possible after the diagnosis is made, preferably no later than 36 to 72 h. In fact, glucocorticoids added later in the course of disease have not been shown to confer any clinical benefit and have been associated with an increased risk of other opportunistic infections. The recommended length of glucocorticoid therapy is 21 days, although some prefer to stop the drug 48 to 72 h prior to stopping antimicrobial therapy, to make it possible to assess the baseline status when the patient is still receiving antimicrobials but no longer receiving glucocorticoids.
10. a) E. coli 

Urinary tract and prostatic infections are common in men, and most are treated by primary providers. Acute bacterial prostatitis is caused by uropathogens (mainly coliform bacteria, Pseudomonas, and Enterococcus faecalis), presents with a tender prostate gland, and responds promptly to antibiotic therapy. Chronic bacterial prostatitis is a subacute infection, may present with a variety of pelvic pain and voiding symptoms, and is characterized by recurrent urinary tract infections. Effective treatment may be difficult and requires prolonged antibiotic therapy. Nonbacterial prostatitis and chronic pelvic pain syndrome are more common than bacterial prostatitis, and their aetiologies are largely unknown. Treatment for both nonbacterial disorders is primarily symptomatic. An underlying anatomic or functional condition usually complicates urinary tract infections in men, but uncomplicated infections occur, often related to sexual activity. Gram-negative bacilli cause most urinary tract and prostate infections. Therapy for prostatic infections requires an agent that penetrates prostatic tissue and secretions, such as trimethoprim-sulfamethoxazole or, preferably, a fluoroquinolone. Duration of antibiotic therapy is typically 1 to 2 weeks for cystitis, 4 weeks for acute bacterial prostatitis, and 6 to 12 weeks for chronic bacterial prostatitis. Long-term suppressive antibiotic therapy and nonspecific measures aimed at palliation may be useful in selected patients with recurrent bacteriuria or persistent symptoms of chronic bacterial prostatitis.

11. b) Laparotomy (if only on the basis of the old adage “if there’s pus about, let it out”) continuing with same therapy is clearly incorrect for reason underlined in the text.

Numerous strains of Enterobacter, Serratia, and Klebsiella have become resistant to many of the β-lactam antibiotics by three different mechanisms. The use of newer cephalosporins has led to a higher frequency of Enterobacter strains that are resistant to β-lactam antibiotics, a higher frequency of infections caused by these strains, and a higher rate of mortality from infections caused by the resistant strains than by the sensitive strains. The basis of this resistance is an enzyme that inactivates all clinically available cephalosporins. Unless there is prior exposure to cephalosporins, the gene encoding this cephalosporinase lies dormant in the bacterial chromosome; the fact that the enzyme is not expressed gives the erroneous impression on susceptibility testing that the organism is sensitive to the newer cephalosporins. This inducible gene is also present in Citrobacter freundii, Serratia spp., and indole-positive Proteus. Mutations in this gene have enabled many Enterobacter strains to produce large amounts of the cephalosporinase constitutively (i.e., continuously, without the need for induction). A second form of resistance is the production of plasmid-encoded enzymes, the extended-spectrum β-lactamases, which cause resistance to all available β-lactam antibiotics except the carbapenems. A third form of resistance has recently been identified in which some strains, by exposure to the carbapenems, acquire mutant porins that no longer allow these antibiotics to enter the bacterial cells. Thus, the carbapenems can no longer reach their normal target sites and kill the bacteria.

 

	Table 155-1
Antibiotics Used In The Treatment Of Infections With Enterobacteriaceae
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	Antibiotic Class
Representative Antibiotics
Properties to Consider
Early penicillins
Ampicillin (parenteral), amoxicillin (oral)
Resistance (30%) among bacteria causing urinary infections in the U.S.; inexpensive; bactericidal
Extended-spectrum penicillins
Ticarcillin, piperacillin
Useful in some infections with resistant Enterobacter spp. when combined with an aminoglycoside; useful in some polymicrobial infections (e.g., diabetic foot infections) when combined with a β-lactamase inhibitor
First-generation cephalosporins
Cephalothin, cefazolin
Inexpensive; bactericidal; useful in many infections with Escherichia coli and in some infections with Klebsiella spp. and Proteus mirabilis
Third-generation cephalosporins
Ceftriaxone, cefotaxime, ceftizoxime, cefpodoxime (oral)
Broad-spectrum; bactericidal; intravenous forms excellent for treating meningitis; resistance in many Enterobacter spp.; oral agents useful in uncomplicated urinary infections caused by susceptible bacteria (most E. coli, Klebsiella pneumoniae)
Carbacephems
Loracarbef (oral)
Similar to oral third-generation cephalosporins, with activity against common urinary tract pathogens but not Enterobacter spp.
Carbapenems
Imipenem/cilastatin
Broad-spectrum; may cause seizures in patients with renal failure or central nervous system lesions; useful in infections with resistant Enterobacter spp.
Sulphonamides
Trimethoprim- sulfamethoxazole
Inexpensive; useful in urinary infections; intravenous form useful in serious infections (meningitis) caused by Enterobacter spp.
Monobactams
Aztreonam
Useful in patients allergic to penicillin; may be used in pregnant patients
Quinolones
Ciprofloxacin, ofloxacin, norfloxacin, lomefloxacin, enoxacin
Useful in traveller’s diarrhoea, urinary infections, osteomyelitis, and infections with resistant Enterobacter spp.; should not be used by pregnant patients
Aminoglycosides
Gentamicin, tobramycin, amikacin
Once-daily dosing may reduce toxicity; should not be used by patients with renal dysfunction and diabetes mellitus unless absolutely necessary; prolonged therapy to be avoided; useful in infections with resistant Enterobacter spp.

	


12. b) Dengue fever serology 

All four distinct dengue viruses (dengue 1-4) have A. aegypti as their principal vector: this mosquito, which also is an efficient vector of the yellow fever and chikungunya viruses, typically breeds near human habitation, using relatively fresh water from sources such as water jars, vases, discarded containers, coconut husks, and old tires. A. aegypti usually inhabits dwellings and bites during the day. Sporadic cases are seen in the settings of endemic transmission and epidemic disease. Year-round transmission between latitudes 25°N and 25°S has been established.

 All dengue viruses cause a similar clinical syndrome. In rare cases, second infection with a serotype of dengue virus different from that involved in the primary infection leads to dengue HF with severe shock.

After an incubation period of 2 to 7 days, the typical patient experiences the sudden onset of fever, headache, retroorbital pain, and back pain along with the severe myalgia that gave rise to the colloquial designation "break-bone fever." There is often a macular rash on the first day as well as adenopathy, palatal vesicles, and scleral injection. The illness may last a week, with additional symptoms usually including anorexia, nausea or vomiting, marked cutaneous hypersensitivity, and--near the time of defervescence--a maculopapular rash beginning on the trunk and spreading to the extremities and the face. Epistaxis and scattered petechiae are often noted in uncomplicated dengue, and pre-existing gastrointestinal lesions may bleed during the acute illness.

Laboratory findings include leukopenia, thrombocytopenia, and, in many cases, serum aminotransferase elevations. The diagnosis is made by IgM ELISA or paired serology during recovery or by antigen-detection ELISA or RT-PCR during the acute phase. Virus is readily isolated from blood in the acute phase if mosquito inoculation or mosquito cell culture is used.

 

13. d) Sabin Polio 

Immunosupressed patients should not be given live vaccines

	
	  Table 122-4
Routinely Recommended Vaccines For Infants, Children, And Adults
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	Vaccine
Year Licensed
Type of Immunizing Agent
Protective Antibody
Route of Administration
Efficacy, %
Adverse Events
DT
1949
Toxoid
Diphtheria and tetanus neutralizing antitoxins, ≥0.1 IU/mL each
IM
D: 95
Local reactions
Td
1955
 
 
 
T: 95
Hypersensitivity to tetanus toxoid
aP
1993
Inactivated bacterial antigen
Not known
IM
80–90
Reduced local reactions compared with whole-cell vaccines; no serious reactions reported 
 
1996
Acellular (DTaP)
 
 
 
 
Hib
1987
Bacterial polysaccharide-protein conjugate
Antibody to capsular polysaccharide, 0.15 μg/mL
IM
90
Few local, no serious reactions
HBV
1981
Inactivated serum-derived viral antigen
Antibody to surface antigen, 10 mIU/mL
IM
80–95
Few (? Guillain-Barré syndrome)
 
1987
Recombinant antigen
 
 
 
 
Influenza
1945
Inactivated virus or viral components
Neutralizing antibody
IM
40–60
? Guillain-Barré syndrome with swine influenza vaccine
MMR
1971
Live viruses
Neutralizing measles antibody, ≥200 mIU/mL; not known for mumps or rubella
SC
M: 95
Acute encephalopathy (measles)
 
 
 
 
 
Mu: 90
Rare parotitis or orchitis (mumps)
 
 
 
 
 
R: 95
Arthralgia and rare arthropathy (rubella)
Pneumococcus
1983
Bacterial polysaccharide of 23 types
Antibody to capsular polysaccharide
IM or SC
60–80
Local reactions; rare anaphylaxis
Poliomyelitis
1963
OPV (Sabin), live virus of 3 serotypes
Neutralizing antibody at any detectable titre
Oral
95*
Rare vaccine-associated polio
 
1967
IPV-e (Salk), inactivated virus of 3 serotypes
 
SC
95
No significant reactions
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	* In developing countries, OPV efficacy is only 70 to 90 percent, presumably because of interfering enteroviruses in the intestinal tract.

NOTE: DT, diphtheria and tetanus toxoids, adsorbed; Td, tetanus and diphtheria toxoids, adsorbed, for adult use; aP, acellular pertussis; Hib, Haemophilus influenzae type b; HBV, hepatitis B virus; MMR, measles-mumps-rubella; OPV, trivalent oral poliovirus vaccine; IPV-e, inactivated poliovirus vaccine, enhanced; IM, intramuscular; SC, subcutaneous.

SOURCE: Recommendations of the Advisory Committee on Immunization Practices, the American Academy of Pediatrics, and the American College of Physicians.
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	Table 122-5
Special-Use Vaccines
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	Vaccine
Year Licensed in United States
Type of Immunizing Agent
Route of Administration
Indication
Efficacy
Adverse Events
Anthrax
1970
Inactivated avirulent bacteria
SC(6 doses primary; annual booster)
For high risk of exposure (i.e., persons in contact with or involved in manufacture of animal hides, furs, bone meal, wool, goat hair)
90% antibody response but efficacy uncertain
No serious adverse effects known
Tuberculosis (BCG)
1950
Living bacteria (attenuated Mycobacterium bovis)
ID
PPD-negative individuals in prolonged contact with active TB patient
Controversial; reduces disseminated disease in children (0–80% protection against pulmonary TB; 75–86% protection against miliary and meningitic TB)
Regional adenitis, disseminated BCG infection, osteitis
Hepatitis A
1995
Killed virus antigen
IM
Travellers or persons living in high-risk areas
94%
Local reactions
Cholera
1914
Inactivated bacteria
SC or IM
Not recommended for public health use
50% (short-lived)
Frequent fever, local pain, swelling
Meningococcus A, C, Y, W135
1981
Bacterial polysaccharide of 4 serotypes
SC
Military personnel; principally travellers to epidemic areas
90% for 2- to 3-year-olds
Rare
Plague
1911
Inactivated bacteria
IM
Laboratory workers; foresters in endemic areas; travellers
90% antibody response but efficacy uncertain
10% local reactions; rare sterile abscesses and hypersensitivity
Rabies (human diploid)
1980
Inactivated virus
IM or ID
Travellers; laboratory workers; veterinarians
Virtually 100%
25% local reactions; 6% arthropathy, arthritis, angioedema
Yellow fever
1953
Live virus
SC
Laboratory workers; travellers
High
Encephalitis; encephalopathy
Japanese encephalitis
1993
Inactivated virus
SC
Travellers
80–90%
Anaphylactic/severe delayed allergic reactions common; recipient should be observed for 10 days
Typhoid
 
  Phenol and heat-killed
1952
Killed whole bacteria
IM
Not routinely recommended in U.S.; used for travellers, contacts of carriers
50–70% (short-lived)
Frequent fever, local swelling, pain
  Ty21a
1992
Live mutant bacteria
Oral
Travellers, contacts of carriers
50–70%
None
  Vi
1995
Vi capsular polysaccharide
IM
Travellers
70–75%
Local reactions
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	NOTE: SC, subcutaneous; BCG, bacille Calmette-Guérin; ID, intradermal; PPD, purified protein derivative; TB, tuberculosis; IM, intramuscular.

SOURCE: Recommendations of the Advisory Committee on Immunization Practices, the American Academy of Pediatrics, and the American College of Physicians.
	


14. d) Decreased affinity of PBPs 
Penicillin resistance in S. aureus is related to (-lactamase, a serine proteinase that degrades the (-lactam ring of penicillin. (-lactamase is related to the PBPs, a group of transpeptidases that catalyse the terminal steps in peptidoglycan assembly. Methicillin sensitive S. aureus produces 4 PBPs, all of which are inhibited by (-lactam antibiotics, & 3 of which are essential to bacterial replication.

Classic methicillin resistance is encoded by the methicillin resistance determinant (mec), which as 30-50 kb transposon-like segment of DNA present in MRSA strains & absent in methicillin sensitive strains.  The mecA gene which resides on mec encodes a variant PBP, PBP2’/ PBP2a. PBP2’ has a reduced affinity for (-lactam antibiotics & is able to substitute for the essential PBPs if they have been inactivated by (-lactams. MRSA strains are resistant to the actions of all (-lactam antibiotics, & tend to be resistant to most other antibiotics because they often carry large conjugative plasmids bearing multiple resistance determinants. At present they remain uniformly sensitive to vancomycin; risk of transfer resistance from VRE to MRSA in future.

15. c) Immunosuppression 

16. c) Chloroquine for 3/7, then 2/52 course of primaquine 

If there is any doubt about the resistance status of the infecting organism, then quinine or quinidine should be given. Several drugs are available for oral treatment, and the choice of drug depends on the likely sensitivity of the infecting parasites. Despite recent evidence of chloroquine resistance in P. vivax from Oceania, chloroquine remains the treatment of choice for the benign human malarias.

Infections due to P. vivax, P. malariae, P. ovale, and known sensitive strains of P. falciparum should be treated with oral chloroquine (25 mg of base/kg). In Africa, chloroquine-resistant strains are usually sensitive to sulfadoxine-pyrimethamine. Where there is resistance to the latter combination as well, either quinine plus tetracycline/doxycycline or mefloquine should be used.

Primaquine (0.3 mg of base/kg; 15 mg of base, adult dose) should be given daily for 14 days to patients with P. vivax or P. ovale infections to eliminate hypnozoites from the liver, after laboratory tests for G6PD deficiency have proved negative. A dose of 22.5 to 30 mg is recommended for infections acquired in Southeast Asia and Oceania. If the patient has a mild variant of G6PD deficiency, primaquine can be given in a dose of 0.6 mg of base/kg (45 mg maximum) weekly for 8 weeks
	Table 216-1
Characteristics Of Plasmodium Species Infecting Humans

	  
	 
Finding for Indicated Species
Characteristic
P. falciparum
P. vivax
P. ovale
P. malariae
Duration of intrahepatic phase (days)
5.5
8
9
15
Number of merozoites released per infected hepatocyte
30,000
10,000
15,000
15,000
Duration of erythrocytic cycle (hours)
48
48
50
72
Red cell preference
Younger cells (but can invade cells of all ages)
Reticulocytes
Reticulocytes
Older cells
Morphology
Usually only ring forms;* banana-shaped gametocytes
Irregularly shaped large rings and trophozoites; enlarged erythrocytes; Schüffner's dots
Infected erythrocytes, enlarged and oval; Schüffner's dots
Band or rectangular forms of trophozoites common
Pigment colour
Black
Yellow-brown
Dark brown
Brown-black
Ability to cause relapses
No
Yes
Yes
No
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	* Parasitaemia sometimes exceeds 2 percent with multiple infections of a single erythrocyte.


	


17. b) C3a & C5a anaphylotoxin 

18. a) Insert intercostal drain 

Pleural collections should be drained early, as they tend to become loculated quickly, resulting in a chronic fibrotic reaction that may necessitate thoracotomy for removal.

 

19. e) EBV
Up to 75 percent of EBV infections in adolescents present as IM. The incubation period for IM in young adults is about 4 to 6 weeks. A prodrome of fatigue, malaise, and myalgia may last for 1 to 2 weeks before the onset of fever, sore throat, and lymphadenopathy. Fever is usually low-grade and is most common in the first 2 weeks of the illness; however, it may persist for over a month. Common signs and symptoms are listed along with their frequencies in Table 186-1. Lymphadenopathy and pharyngitis are most prominent during the first 2 weeks of the illness, while splenomegaly is more prominent during the second and third weeks. Lymphadenopathy most often affects the posterior cervical nodes but may be generalized. Enlarged lymph nodes are frequently tender and symmetrical but are not fixed in place. Pharyngitis, often the most prominent sign, can be accompanied by enlargement of the tonsils with an exudate resembling that of streptococcal pharyngitis. A morbilliform or papular rash, usually on the arms or trunk, develops in about 5 percent of cases. Most patients treated with ampicillin develop a macular rash; this rash is not predictive of future adverse reactions to penicillins. Erythema nodosum and erythema multiforme have also been described. Most patients have symptoms for 2 to 4 weeks, but malaise and difficulty concentrating can persist for months.
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	Table 186-1
Signs And Symptoms Of Infectious Mononucleosis
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	Manifestation
Median Percentage of Patients (Range)
SYMPTOMS
Sore throat
75 (50–87)
Malaise
47 (42–76)
Headache
38 (22–67)
Abdominal pain, nausea, or vomiting
17  (5–25)
Chills
10  (9–11)
SIGNS
Lymphadenopathy
95 (83–100)
Fever
93 (60–100)
Pharyngitis or tonsillitis
82 (68–90)
Splenomegaly
51 (43–64)
Hepatomegaly
11  (6–15)
Rash
10  (0–25)
Periorbital oedema
13  (2–34)
Palatal enanthem
 7  (3–13)
Jaundice
 5  (2–10)
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The white blood cell count is usually elevated and peaks at 10,000 to 20,000/μL during the second or third week of illness. Lymphocytosis is usually demonstrable, with more than 10 percent atypical lymphocytes. The latter cells are enlarged lymphocytes that have abundant cytoplasm, vacuoles, and indentations of the cell membrane. CD8+ cells predominate among the atypical lymphocytes. Low-grade neutropaenia and thrombocytopaenia are common during the first month of illness. Liver function is abnormal in more than 90 percent of cases. Serum levels of aminotransferases and alkaline phosphatase are usually mildly elevated; the serum concentration of bilirubin is elevated in about 40 percent of cases.

The heterophile test is used for the diagnosis of IM in children and adults. Heterophile antibody is an IgM antibody that does not bind EBV proteins. In the test for this antibody, human serum is absorbed with guinea pig kidney, and the heterophile titre is defined as the greatest serum dilution that agglutinates sheep, horse, or cow erythrocytes. A titre of 40-fold or greater is diagnostic of acute EBV infection in a patient who has symptoms compatible with IM and atypical lymphocytes. Tests for heterophile antibodies are positive in 40 percent of patients with IM during the first week of illness and in 80 to 90 percent during the third week. Therefore, repeated testing may be necessary, especially if the initial test is performed early.

20. c) Intravenous drug use 

Hepatitis is most commonly transmitted percutaneously. Routine screening of blood donors for HBsAg and the elimination of commercial blood sources in the early 1970s reduced the frequency of, but did not eliminate, transfusion-associated hepatitis. During the late 1980s and early 1990s, the introduction first of "surrogate" screening tests for non-A, non-B hepatitis and, subsequently, after the discovery of HCV, first-generation immunoassays for anti-HCV reduced the frequency of transfusion-associated hepatitis even further. The introduction of second-generation anti-HCV assays has reduced the frequency of transfusion-associated hepatitis C to almost imperceptible levels.

In addition to being transmitted by transfusion, hepatitis C can be transmitted by other percutaneous routes, such as self-injection with intravenous drugs. In addition, this virus can be transmitted by occupational exposure to blood, and the likelihood of infection is increased in haemodialysis units. Although the frequency of transfusion-associated hepatitis C fell as a result of blood donor screening, the overall frequency of hepatitis C remained the same until the early 1990s, when the overall frequency fell in parallel with a reduction in the number of new cases in intravenous drug users. After the exclusion of anti-HCV-positive plasma units from the donor pool, rare, sporadic instances have occurred of hepatitis C among recipients of immune globulin preparations for intravenous (but not intramuscular) use.

Serologic evidence for HCV infection occurs in >90 percent of patients with transfusion-associated hepatitis, haemophiliacs, and intravenous drug users; 60 to 70 percent of patients with sporadic non-A, non-B hepatitis (in the absence of a known risk factor); 0.5 percent of volunteer blood donors; and 1.5 percent of the general population. The vast majority of asymptomatic blood donors found to have circulating, reproducible anti-HCV do not belong to high-risk groups. How they become infected remains a mystery. The potential exists that such infections of undefined source represent sexually transmitted infection or infection acquired by perinatal transmission. Although these routes of infection can occur (in some studies especially when the source of infection is also infected with HIV, in other studies primarily when the level of viraemia in the source is very high), their efficiency is low. The risk of sexual (primarily in those with multiple sexual partners, rarely for monogamous couples) and perinatal transmission is only approximately 5 percent, insufficient to account for the large reservoir of epidemiologically unexplained cases. In all likelihood, the inefficiency of these less than direct routes of transmission is a reflection of the relatively low infectivity titre of HCV. Infections of household contacts are rare as well. Among patients with reported cases of acute hepatitis C, 40 percent have no readily identifiable risk factor, but they do have in common the fact that they tend to belong to lower socio-economic groups.

The risk of HCV infection is increased in organ transplant recipients and in patients with AIDS; in all immunosupressed groups, levels of anti-HCV may be undetectable, and a diagnosis may require testing for HCV RNA. Chronic hepatitis C occurs in as many as 20 percent of renal transplant recipients. In the early years after transplantation, the death rate in these patients with hepatitis is increased not as a result of liver failure but of severe infections outside the hepatobiliary tree. This effect has been attributed to the immunosuppressive impact of HCV infection on the host. Five to 10 years after transplantation, however, complications of chronic liver disease account for increased morbidity and mortality. The impact of HCV infection on liver transplant recipients is controversial, associated with severe liver disease in some series but with trivial morbidity in others.
21. d) Pasturella multocida 

Pasturella multocida (small Gram –ve coccobacillus) is implicated in the majority of cat bite wound infections. B. hensaei is an important late consequence of bites & scratches. Cat scratch disease is manifested by painful regional lymphadenopathy persisting weeks/ months after a cat scratch. Causative agent is Bartonella hensaei. Histopathological hallmark is granulomatous inflammation with stellate necrosis but no evidence of angiogenesis.

22. d) Attachment between the ( sub unit & the T cell receptor 

Abnormal binding of Ag to ( chain of T cell receptor/ MHC II complex ( loss of specificity. Potential for activation of up to 20 % of all T cells. Result is massive overproduction of IL-2. Best example is staphylococcal enterotoxin.

23. b) Gram –ve bacteria 

Sepsis is now a contributing factor in more than 100,000 deaths per year in the United States. The annual incidence is probably between 300,000 and 500,000 cases. Approximately two-thirds of cases occur in patients hospitalised for other illnesses. Factors that predispose to gram-negative bacillary bacteraemia include diabetes mellitus, lymphoproliferative diseases, cirrhosis of the liver, burns, invasive procedures or devices, and treatment with drugs that cause neutropaenia. Major risk factors for gram-positive bacteraemia include vascular catheterisation, the presence of indwelling mechanical devices, burns, and intravenous drug use. Fungaemia occurs most often in immunosupressed patients with neutropaenia, often after broad-spectrum antimicrobial therapy. The increasing incidence of sepsis in the United States is attributable to the aging of the population, the increasing longevity of patients with chronic diseases, and the relatively high frequency of this condition among patients with AIDS. The widespread use of antimicrobial agents, glucocorticoids, indwelling catheters, mechanical devices, and mechanical ventilation also plays a role.

Neutropaenic patients are unusually susceptible to a wide variety of bacteria, so treatment should be initiated early to cover likely pathogens if infection is suspected. Many regimens have been tested. Several general guidelines are useful in the initial management of febrile neutropaenic patients

· Antibiotics active against both Gram +ve & Gram –ve bacteria must be used initially

· An aminoglycoside or quinalone is not adequate in this setting

· The agents used should reflect the epidemiology & antibiotic resistance pattern of the hospital

· A single 3rd generation cephalosporin constitutes an appropriate initial regimen in many hospitals

· Most standard regimens are designed for patients who have not received prophylactic antibiotics. The development of fever in patients receiving antibiotics affects the choice of subsequent therapy.

24. c) Ceftriaxone & vancomycin
N. meningitidis – Gram –ve diplococci. Penicillin G is the drug of choice for meningococcal disease. Prior to the identification the aetiological agent the choice of antibiotic depends on age/ immune status/ prevalence of antimicrobial resistance in the community. 3rd generation cephalosporins recommended as empiric therapy. Newborn/ elderly/ patients undergoing immuno-suppressive therapy should also receive high dose penicillin to cover Listeria monocytogenes. Vancomycin is included in regimen for patients with risk of penicillin resistant pathogen causing meningitis.

25. a) Amoxicillin 

S saphrophyticus is a prime cause of UTI especially amongst sexually active young women (2nd only to E coli in this group). It produces a syndrome indistinguishable from that caused by other aetiological agents & infection with S saphrophyticus is readily treated with most agents commonly used to treat UTI.

26. ?Answer should be need to cover S pneumoniae
The empirical regimens for presumed bacterial meningitis are based primarily on the age of the host and the likely infecting pathogens. The treatment of meningitis presumed or proved to be caused by S. pneumoniae has been markedly compromised by the global spread of penicillin-resistant pneumococci in recent years; penicillin alone can no longer be recommended as empirical therapy in any age group. Furthermore, before using penicillin against pneumococci, it is mandatory to test for susceptibility to this agent using pneumococcal isolates from sterile body fluids. Penicillin resistance is classified as being relative or intermediate if the minimum inhibitory concentration (MIC) is 0.1 to 1.0 µg/mL and as being high if the MIC is ≥2 µg/mL. While some areas (e.g., Spain, Hungary, and South Africa) reported a high proportion of penicillin-resistant isolates in the 1980s, in the United States, as of this writing, ~25 percent of pneumococcal isolates display intermediate resistance to penicillin, and ~5 to 7 percent display high-level resistance. Chloramphenicol is best avoided as an alternative, despite in vitro tests suggesting susceptibility to this agent. Cefotaxime or ceftriaxone alone is recommended when relatively resistant strains are suspected or proved to be present.

27. a) Attenuated virus 

See table in question 13

28. b) Osteomyelitis of the temporal bone complicating otitis externa in diabetics 

Pseudomonas aeruginosa is the predominant pathogen associated with otitis externa.  Occasionally P. aeruginosa may penetrate the epithelium of the floor of the external auditory canal & invade the underlying soft tissue, cartilage & cortical bone. This condition is called malignant otitis externa & occurs predominately in elderly diabetics. Virtually all cases of malignant otitis externa are caused by P. aeruginosa.

P. aeruginosa is frequently associated with puncture wounds of the feet (1oly in children) or thermal burns.

Vertebral osteomyelitis due to P. aeruginosa is associated with complicated UTI (most often in elderly, affecting lumbosacral spine).

Infections following cat bites are most frequently due to Pasturella multocida. Bartonella hensaei causes infections after cat scratches & may also be a cause of late complications of cat bites.

Contiguous-focus osteomyelitis is often polymicrobial (cf. haematogenous osteomyelitis – 95% due to a single organism). Staphylococcus aureus is a pathogen in more than ½ of cases. A special kind of contiguous-focus osteomyelitis occurs in the setting of PVD & nearly always involves the small bones of the feet of adult diabetic patients. Diabetic neuropathy exposes the feet to frequent trauma & pressure sores, & the patient may be unaware of the infection as it spreads into bone. Poor tissue perfusion impairs normal inflammatory response & wound healing & creates a milieu that is conducive to anaerobic infection.

29. a) An endothelial toxin 

Every year, enterohaemorrhagic E. coli EHEC strains, typically of serotype O157:H7, cause about 20,000 cases of colitis (often hemorrhagic) in the United States. Young children and the elderly can develop haemolytic-uraemic syndrome (HUS) characterized by microangiopathic haemolytic anemia, thrombocytopaenia, and acute renal failure; central nervous system manifestations, including seizures, hemiparesis, and coma, may develop. Haemorrhage and oedema in the lamina propria, accompanied by focal necrosis, haemorrhage, and inflammation of the superficial mucosa, are found in the colon. Injury to the glomerular capillary endothelial cell and microvascular angiopathy elsewhere, especially in the central nervous system, are the predominant pathologic features of HUS. Shiga-like cytotoxins produced by the organisms are thought to participate in the pathogenesis of this disease by their lethality to human colonic cells and their ability to damage endothelial cells. The diagnosis is confirmed by culture from stool of E. coli strains that, unlike most commensal strains, fail to ferment sorbitol. These strains also agglutinate with antiserum to O157. Treatment consists of supportive measures. Patients are monitored for signs of HUS for 1 week after the onset of diarrhoea. In young children and the elderly, blood counts, peripheral-blood smears, serum creatinine levels, and the urinary sediment are monitored. Antimotility agents should be avoided, as they exacerbate illness and facilitate the development of HUS. Patients with renal failure may need dialysis.

30. c) Faeces 

Poliovirus is an enterovirus. Most enteroviruses are transmitted primarily by the faecal-oral route from faecally contaminated fingers or inanimate objects. Patients are most infectious shortly before and after the onset of symptomatic disease, when virus is present in the stool and throat. Young children are the most frequent shedders of enteroviruses and are usually the index cases in family outbreaks. In temperate climates, enterovirus infections occur most often in the summer and fall; no seasonal pattern is apparent in the tropics.

Isolation of enterovirus in cell culture is the most common procedure for the diagnosis of infection. While cultures of stool, nasopharyngeal, or throat samples from patients with enterovirus diseases are often positive, isolation of the virus from these sites does not prove that it is directly associated with disease because these sites are frequently colonized for weeks in patients with subclinical infections. Isolation of virus from the throat is more likely to be associated with disease than isolation from the stool since virus is shed for shorter periods from the throat. Cultures of cerebrospinal fluid (CSF), serum, fluid from body cavities, or tissues are positive less frequently, but a positive result is indicative of disease caused by enterovirus. In some cases, the virus can be isolated only from the blood or only from the CSF; therefore, it is important to culture multiple sites. Cultures are more likely to be positive early than later in the course of infection. Most human enteroviruses can be detected within a week after inoculation of cell cultures. Cultures may be negative because of the presence of neutralizing antibody, lack of susceptibility of the cells used, or inappropriate handling of the specimen.

Most infections with poliovirus are asymptomatic. After an incubation period of 3 to 6 days, about 5 percent of patients present with a minor illness (abortive poliomyelitis) manifested by fever, malaise, sore throat, anorexia, myalgias, and headache. This condition usually resolves in 3 days. About 1 percent of patients present with aseptic meningitis (nonparalytic poliomyelitis). Examination of CSF reveals lymphocytic pleocytosis, a normal glucose level, and a normal or slightly elevated protein level; CSF polymorphonuclear leukocytes may be present early. In some patients, especially children, malaise and fever precede the onset of aseptic meningitis. The least common presentation is that of paralytic disease.

After one or several days, signs of aseptic meningitis are followed by severe back, neck, and muscle pain and by the rapid or gradual development of motor weakness. In some cases, the disease appears to be biphasic, with aseptic meningitis followed first by apparent recovery but then (1 or 2 days later) by the return of fever and the development of paralysis; this form is more common among children than among adults. Weakness is generally asymmetric, is proximal more than distal, and may involve the legs (most commonly); the arms; or the abdominal, thoracic, or bulbar muscles. Paralysis develops during the febrile phase of the illness and usually does not progress after defervescence. Urinary retention may also occur. Examination reveals weakness, fasciculations, decreased muscle tone, and reduced or absent reflexes in affected areas. Transient hyperreflexia sometimes precedes the loss of reflexes. Patients frequently report sensory symptoms, but objective sensory testing usually yields normal results. Bulbar paralysis leads to dysphagia, difficulty in handling secretions, or dysphonia. Respiratory insufficiency due to aspiration, involvement of the respiratory centre in the medulla, or paralysis of the phrenic or intercostal nerves may occur, and severe medullary involvement may lead to circulatory collapse. Most patients with paralysis recover some function weeks to months after infection. About two-thirds of patients have residual neurological sequelae.

31. d) Enterobacter cloacae 

Because of the inducible gene that codes for an enzyme that inactivates all clinically available cephalosporins. This enzyme may be present constitutively with mutations in the gene. 

Also see the answer for question 11.

32. c) Herpes simplex virus 

Leptospira interrogans (a spirochete) is a pathogenic leptospire, & can cause leptospirosis. Weil's syndrome, the most severe form of leptospirosis, is characterized by jaundice, renal dysfunction, hemorrhagic diathesis, and high mortality. Renal failure may develop, often during the second week of illness. Hypovolemia and decreased renal perfusion contribute to the development of acute tubular necrosis with oliguria or anuria. This syndrome is frequently but not exclusively associated with infection due to serovar icterohaemorrhagiae/copenhageni. The onset of illness is no different from that of less severe leptospirosis; however, after 4 to 9 days, jaundice as well as renal and vascular dysfunction generally develops. Although some degree of defervescence may be noted after the first week of illness, a biphasic disease pattern like that seen in anicteric leptospirosis is lacking. The jaundice of Weil's syndrome, which can be profound and give an orange cast to the skin, is usually not associated with severe hepatic necrosis. Death is rarely due to liver failure. Hepatomegaly and tenderness in the right upper quadrant are usually detected. Splenomegaly is found in 20 percent of cases.

S. pyogenes is a Lancefield group A streptococcus. In fact Lancefield group A consists of S. pyogenes alone. As its species name implies, this organism is associated with a variety of suppurative infections. In addition, group A streptococci have the capacity to trigger the post infectious syndromes of acute rheumatic fever and post streptococcal glomerulonephritis, which are uniquely associated with these organisms.

Hepatitis B, hepatitis C, and HIV are strongly associated with glomerular disease. Glomerular lesions associated with hepatitis B virus (HBV) infection include membranous glomerulopathy, MPGN, IgA nephropathy, essential mixed cryoglobulinaemia, and polyarteritis nodosa. Membranous glomerulopathy is most common. Hepatitis C infection should be considered in all patients with cryoglobulinaemic proliferative glomerulonephritis, MPGN, and membranous glomerulopathy. These three clinicopathological entities may represent a spectrum of morphologic manifestations of the same pathogenetic process, namely HCV-induced immune-complex disease.

HIV infection has been associated with focal segmental glomerulosclerosis, acute diffuse proliferative glomerulonephritis, and mesangioproliferative glomerulonephritis, including IgA nephropathy, MPGN, and membranous glomerulopathy. The classic and most common HIV-associated glomerulopathy is focal segmental glomerulosclerosis, an entity that is termed human immunodeficiency virus-associated nephropathy (HIVAN). The latter may be the first manifestation of infection in otherwise asymptomatic patients.
	
	  Table 275-2
Glomerular Lesions Associated With Infectious Diseases
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	Morphologic Lesion
Common Disease or Inciting Organism
Diffuse proliferative glomerulo-nephritis (classic post infectious glomerulonephritis)
Streptococcal pharyngitis
Acute/subacute bacterial endocarditis
Visceral sepsis
Typhoid fever
Syphilis
Leptospirosis (Mycobacterium leprae)
Toxoplasmosis
Falciparum malaria
Plasmodium falciparum
Varicella, mumps, echovirus, coxsackievirus, measles
Infectious mononucleosis
Hepatitis B and C
Membranoproliferative glomerulonephritis
Subacute bacterial endocarditis
Ventriculoatrial shunt infection
Visceral sepsis
Hepatitis C infection
Hepatitis B infection
P. falciparum
Schistosomiasis
Mesangial proliferative glomerulonephritis
Recovery phase of post infectious glomerulonephritis
Membranous nephropathy
Hepatitis C infection
Hepatitis B infection
Syphilis
Filiariasis
Hydatid disease
Schistosomiasis
Plasmodium malariae
Leprosy
Enterococcal endocarditis
Focal segmental glomerulosclerosis
HIV infection
Schistosomiasis
Renal amyloidosis
Any chronic infection

	


33. d) Vancomycin 

34. a) Quinine
Question is about treatment rather than prophylaxis. Quinine should be given if there is any doubt about resistance status of the infecting organism. Infecting organism in this case is P. malaria (benign) cf. P. falciparum. If question were about prophylaxis for travel in this region answer would be doxycycline because of multi-drug resistant P. falciparum in SE Asia. Doxycycline has weak antimalarial activity & should not be used alone for treatment. Mefloquine is usually effective against multi-drug resistant strains of P. falciparum.

35. b) Herpes simplex 

Most infectious proctitis is due to the acquisition of N gonorrhoeae , C trochromatis or HSV during receptive anal intercourse. 1o & 2o syphilis can also produce anal or anorectal lesions with or without symptoms. Proctitis due to N gonorrhoeae or to common strains of C trochromatis typically involves the most distal rectal mucosa & the anal crypts & is clinically mild without systemic manifestations. In contrast 1o proctitis due to HSV or strains of C trochromatis that produce lymphogranuloma venereum usually produce severe anorectal pain & often cause fever. Perianal ulcers & inguinal lymphadenopathy are most commonly due to HSV. Sacral nerve root radiculopathies are common in 1o HSV proctitis.

36. a) Hepatitis A virus 

Virtually all previously healthy patients with hepatitis A recover completely from their illness with no clinical sequelae; rare fulminant cases of hepatitis A occur primarily in older adults and in persons with underlying chronic liver disease. Hepatitis B accounts for more than 50 percent of fulminant hepatitis cases, a sizable proportion of which are associated with HDV infection. Participation of HDV can be documented in approximately one-third of patients with acute fulminant hepatitis B and two-thirds of patients with fulminant hepatitis superimposed on chronic hepatitis B. Fulminant hepatitis is seen rarely in hepatitis C, but hepatitis E, as noted above, can be complicated by fatal fulminant hepatitis in 1 to 2 percent of all cases and in up to 20 percent of cases occurring in pregnant women.

Fatal fulminant disease following paracetamol ingestion is usually (although not invariably) associated with ingestion of 25 g or more. Blood levels of paracetamol correlate with the severity of hepatic injury. Nausea, vomiting, diarrhoea, abdominal pain, and shock are early manifestations occurring 4 to 12 h after ingestion. Then 24 to 48 h later, when these features are abating, hepatic injury becomes apparent. Maximal abnormalities and hepatic failure may not be evident until 4 to 6 days after ingestion. Renal failure and myocardial injury may be present.

The case-fatality rate of halothane hepatitis is not known but may vary from 20 to 40 percent in cases with severe liver involvement.
37. c) Ceftriaxone & erythromycin 

Empiric antibiotic therapy for community acquired pneumonia should consist of Augmentin/ cephalosporin to cover S pneumoniae, H influenzae, M catarrhalis & anaerobes ( macrolide to cover Mycoplasma, Legionella & Chlamydia.

38. a) St pneumoniae 

CVID is the most common primary immunodeficiency. The genetic defect is unknown. It is a B cell disorder.

Patients with defects in humoral immunity have recurrent or chronic sinopulmonary infection, meningitis, and bacteremia, most commonly caused by pyogenic bacteria such as Haemophilus influenzae, St. pneumoniae, and staphylococci. These and other pyogenic organisms also cause frequent infections in individuals who have either neutropenia or a deficiency of the pivotal third component of complement (C3). The tripartite collaboration of antibody, complement, and phagocytes in host defence against pyogenic organisms makes it important to assess all three systems in individuals with unusual susceptibility to bacterial infections.

Antibody-deficient patients in whom cell-mediated immunity is intact have an interesting response to viral infections. The clinical course of primary infection with viruses such as varicella zoster or rubeola, unless complicated by bacterial infection, does not differ significantly from that of the normal host. However, long-lasting immunity may not develop, and as a result, multiple bouts of chickenpox and measles may occur. Such observations suggest that intact T cells may be sufficient for control of established viral infections, while antibodies play an important role in limiting the initial dissemination of virus and in providing long-lasting protection. Exceptions to this generalization are becoming more widely recognized. Agammaglobulinemic patients fail to clear hepatitis B virus from their circulation and have a progressive, and often fatal, course. Poliomyelitis has occurred following live-virus vaccination in some patients. Chronic encephalitis, which may progress over a period of months to years, is a particular threat in congenitally agammaglobulinemic boys. Echoviruses and adenoviruses have been isolated from brain, spinal fluid, or other sites in such patients.

The occurrence of an unusually serious infection, for example, H. influenzae meningitis in an older child or adult, warrants consideration of humoral immune deficiency. Recurrent bacterial pneumonias also suggest this possibility. Chronic otitis media occurs frequently in patients with hypogammaglobulinemia and is significant because of its relative rarity in normal adults. Pansinusitis, although almost invariably present in immunoglobulin deficiency, is a less helpful finding because it is not rare in apparently normal people. Bacterial infections of the skin or urinary tract are less frequent problems in hypogammaglobulinaemic patients.

Infestation with the intestinal parasite Giardia lamblia is a frequent cause of diarrhoea in antibody-deficient patients

39. b) S. aureus
Drug abusers with endocarditis are frequently young males. The skin is most often the source of microorganisms responsible for endocarditis in these cases; contamination of drugs is less common. S. aureus causes more than 50 percent of cases, streptococci and enterococci about 20 percent, and fungi (mainly Candida) and gram-negative bacilli (usually Pseudomonas species) about 6 percent each. Infection with multiple organisms is common. The onset is usually acute. Only about 20 percent of addicts experiencing their first episode of endocarditis have previously damaged heart valves. The tricuspid valve is infected in about 50 percent of cases, the aortic valve in 25 percent, the mitral valve in about 20 percent, and multiple valves in the rest. More than 75 percent of patients with S. aureus infection and a much lower percentage of those infected with other organisms have tricuspid valve endocarditis. Pulmonary emboli or pneumonia consequent to septic pulmonary emboli is common in tricuspid valve endocarditis, and murmurs are frequently absent.

 

 Staphylococci cause about 30 percent of cases of native valve endocarditis in non-IV drug abusers (with S. aureus 5 to 10 times more frequent than Staphylococcus epidermidis). S. aureus attacks normal or damaged heart valves, often causing rapid destruction. The course is often fulminant, with death from bacteraemia within days or from heart failure within weeks. Abscesses are common at multiple sites (e.g., kidneys, lungs, and brain). S. epidermidis usually infects prosthetic valves.

40. a) It is caused by either BCG vaccine or by infection with TB 

41. b) Serology for Entamoeba histolytica
Amoebiasis is an infection with intestinal protozoan Entamoeba histolytica. E. histolytica is acquired by ingestion of cysts from faecally contaminated water, food or hands. Motile trophozoites are released from cysts in small intestine & in most patients remain as harmless commensals in the large bowel (~90% infections are asymptomatic). Approximately 10% of the world’s population is infected with E. histolytica; amoebiasis is the 3rd most common cause of death from parasitic disease.

Symptomatic amoebic colitis develops 2-6 weeks after ingestion of infectious cysts. Lower abdominal pain & diarrhoea develop gradually & are followed by malaise, weight loss & diffuse lower abdominal/ back pain. Patients with full blown dysentery may pass 10-12 stools per day, consisting mainly of blood & mucus. Amoebomas are inflammatory mass lesions that develop due to chronic intestinal forms of amoebiasis, these can be easily confused with  cancer on barium studies & a  positive serological test or biopsy can prevent unnecessary surgery in such cases. It is also necessary to exclude amoebiasis in any setting where inflammatory bowel disease is suspected as there is a positive association between steroid therapy & severe amoebiasis complications (e.g. toxic megacolon).

Extra intestinal infection by E. histolytica most often involves the liver.95% of travellers who develop an amoebic liver abscess after leaving an endemic area will do so within 5 months. Young patients with amoebic liver abscesses are more likely  to present in the acute phase with prominent symptoms of less than 10 days duration. Most patients are febrile & have RUQ pain that may be dull or pleuritic & radiate to the shoulder. Point tenderness over the liver & R pleural effusion are common, jaundice is rare. Although the initial site of infection is the colon less than 1/3 of patients with an amoebic abscess have active diarrhoea. Signs & symptoms are nonspecific so the clinical diagnosis may be difficult to establish; 10-15% of patients present with fever only so amoebic liver abscess must be considered in the differential diagnosis of PUO. More than 80% of patients who have had symptoms > 10 days have a single abscess of the R lobe of the liver, ~50% of those with symptoms <10 days will have multiple abscesses.

Stool examination, serological tests & non-invasive imaging of the liver are the most important procedures in the diagnosis of amoebiasis. Routine haematology & biochemistry tests are usually not very helpful. 75% of patients with a liver abscess will have a raised WCC particularly if symptoms are acute or a complication has developed. Anaemia if present is usually multifactorial. Even with large abscesses liver enzymes are normal or minimally elevated; ALP is most often elevated & may remain so for months. Aminotransferase elevation suggests acute disease or a complication. Once an abscess has been identified in the liver the most important differential diagnosis is between amoebic & pyogenic abscess. Serology is helpful but aspiration of the abscess with Gram stain & culture may be necessary. Other indications for aspiration are the failure to respond clinically in 3-5 days, the threat of imminent  rupture & the prevention of rupture of L lobe abscesses into the pericardium.

Treatment is metronidazole for liver abscesses & invasive disease, & luminal amoebicides (iodoquinol, paromomycin & diloxanide furoate) for intestinal disease. These drugs are poorly absorbed & reach high concentrations in the bowel but their activity is limited to cysts & trophozoites close to the mucosa.

42. b) Culture of an endocervical swab 

The gonococcal arthritis-dermatitis syndrome and Reiter's syndrome are among the most common forms of acute arthritis in sexually active young adults. These two syndromes must be differentiated from each other, from other forms of infective arthritis, from various diseases associated with immune-complex deposition, from crystal-induced arthritis, from acute rheumatoid arthritis, and from other, less common rheumatic disorders, such as systemic lupus erythematosus. Meningococcemia, infection with Yersinia, sarcoidosis, and syphilis are other occasional causes of acute arthritis in young adults.

Demonstration of N. gonorrhoeae by culture or by a specific immunochemical method in synovial fluid, blood, skin lesions, or cerebrospinal fluid is diagnostic of disseminated gonococcal infection (DGI). Even when such tests fail to detect the organism, gonococcal arthritis is highly probable if N. gonorrhoeae is recovered from a mucosal site of infection or from the patient's sexual partner in the presence of typical pustular or hemorrhagic skin lesions distributed primarily on the extremities. Suspected and confirmed cases of DGI should be treated promptly with an antibiotic effective against antibiotic-sensitive and antibiotic-resistant gonococci, such as ceftriaxone.

Reiter's syndrome occurs in a sporadic (apparently sexually transmitted) form that usually follows chlamydial infection and in a post dysenteric form that usually follows infection with Yersinia, Campylobacter, or Shigella spp. Discrete epidemics of the latter form are sometimes documented.

 

43. a) Enteric gram –ve organisms 

The liver is the organ most subject to the development of abscesses. Altemeier and associates studied 540 intraabdominal abscesses over a 12-year period. Of these abscesses, 26 percent were visceral. Liver abscesses made up 13 percent of the total number of abscesses, or 48 percent of all visceral abscesses. Liver abscesses may be solitary or multiple; they may arise from hematogenous spread of bacteria or from local spread from contiguous sites of infection within the peritoneal cavity. In the past, appendicitis with rupture and subsequent spread of infection was the most common route for the development of a liver abscess. Currently, associated disease of the biliary tract is most often the aetiology. Suppurative pylephlebitis, arising usually from infection in the pelvis but sometimes from infection elsewhere in the peritoneal cavity, is another common source for bacterial seeding of the liver.

Fever is the most common presenting sign of liver abscess. Some patients, particularly those with active associated disease of the biliary tract, have symptoms and signs localized to the right upper quadrant, including pain, guarding, punch tenderness, and even rebound tenderness. Nonspecific symptoms, such as chills, anorexia, weight loss, nausea, and vomiting, also may develop. Only 50 percent of patients with liver abscesses, however, have hepatomegaly, right-upper-quadrant tenderness, or jaundice; thus, half of patients have no symptoms or signs that would direct attention to the liver. Fever of unknown origin (FUO) may be the only presenting manifestation of liver abscess, especially in the elderly. Diagnostic studies of the abdomen, especially the right upper quadrant, should be a part of any FUO workup. The single most reliable laboratory finding is an elevated serum concentration of alkaline phosphatase, which is documented in 90 percent of patients with liver abscesses. Other tests of liver function may yield normal results, but 50 percent of patients have elevated serum levels of bilirubin, and 48 percent have elevated concentrations of aspartate aminotransferase. Other associated laboratory findings include leukocytosis in 77 percent of patients, anemia (usually normochromic, normocytic) in 50 percent and hypoalbuminemia in 33 percent. Concomitant bacteremia is found in one-third of patients. A liver abscess is sometimes suggested by chest radiography, especially if a new elevation of the right hemidiaphragm is seen; other suggestive findings include a right basilar infiltrate and a right pleural effusion.

Imaging studies are the most reliable methods for diagnosing liver abscesses. These studies include ultrasonography, CT scan, indium-labelled WBC or gallium scans, and even magnetic resonance imaging. In an occasional case, more than one such study may be required. Organisms recovered from liver abscesses vary with the aetiology. In liver infection arising from the biliary tree, enteric gram-negative aerobic bacilli and enterococci are common isolates. Unless previous surgery has been performed, anaerobes are not generally involved in liver abscesses arising from biliary infections. In contrast, in liver abscesses arising from pelvic and other intraperitoneal sources, a mixed flora including aerobic and anaerobic species (especially B. fragilis) is common. With hematogenous spread of infection, usually only a single organism is encountered; this species may be S. aureus or a streptococcal species such as Streptococcus milleri.

Liver abscesses also may be caused by Candida species; such abscesses usually follow fungemia in patients receiving chemotherapy for cancer and often present as a return of neutrophils after a period of neutropenia. Treatment of candidal liver abscesses usually entails lengthy administration of amphotericin B, although recent reports have described successful maintenance therapy with fluconazole after an initial course of amphotericin.

Amoebic liver abscesses are not an uncommon problem. Amoebic serologic testing gives positive results in more than 95 percent of cases; thus, a negative result helps to exclude this diagnosis.

While drainage--either percutaneous (with a pigtail catheter kept in place) or surgical--remains the mainstay of therapy for intraabdominal abscesses (including liver abscesses), there is growing interest in medical management alone for pyogenic liver abscesses. The drugs used in empirical broad-spectrum antibiotic therapy include the same ones used in intraabdominal sepsis. Usually, a diagnostic aspirate of abscess contents should be obtained before the initiation of empirical therapy, and antibiotic choices adjusted when the results of Gram's staining and culture become available. Cases treated without definitive drainage generally require longer courses of antibiotic therapy. When percutaneous drainage was compared with open surgical drainage, the average length of hospital stay for the former was almost twice that for the latter, although both the time required for fever to resolve and mortality were the same for the two procedures. Mortality was appreciable despite treatment, averaging 15 percent. Several factors may predict the failure of percutaneous drainage and therefore may favour primary surgical intervention. These factors include the presence of multiple, sizable abscesses; viscous abscess contents that tend to plug the catheter; associated disease (e.g., disease of the biliary tract) that requires surgery; or the lack of a clinical response to percutaneous drainage in 4 to 7 days.

Feature in stem suggesting Gram –ve septicaemia is alcohol, suggesting underlying liver damage/ cirrhosis.

44. d) Mefloquine prophylaxis 

Mefloquine has become the antimalarial prophylactic agent of choice for much of the tropics because it is usually effective against multidrug-resistant falciparum malaria and is reasonably well tolerated. Nausea, dizziness, muzziness, disturbed sleep patterns, and dysphoria are relatively common. Approximately 1 in every 10,000 recipients develops an acute reversible neuropsychiatric reaction manifest by confusion, psychosis, convulsions, or encephalopathy. In recent studies in Africa, mefloquine prophylaxis was found to be effective and safe during pregnancy.
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45. a) Treatment for TB. 

Tuberculosis of the central nervous system accounts for about 5 percent of extra pulmonary cases. It is seen most often in young children but also develops in adults, especially those who are infected with HIV. Tuberculous meningitis results from the haematogenous spread of primary or postprimary pulmonary disease or from the rupture of a subependymal tubercle into the subarachnoid space. In more than half of cases, evidence of old pulmonary lesions or a miliary pattern is found on chest radiography. The disease may present subtly as headache and mental changes or acutely as confusion, lethargy, altered sensorium, and neck rigidity. Typically, the disease evolves over 1 or 2 weeks--a course longer than that of bacterial meningitis. Paresis of cranial nerves (ocular nerves in particular) is a frequent finding, and the involvement of cerebral arteries may produce focal ischaemia. Hydrocephalus is common. Lumbar puncture is the cornerstone of diagnosis. In general, examination of the cerebrospinal fluid (CSF) reveals a high leukocyte count (usually with a predominance of lymphocytes but often with a predominance of neutrophils in the early stage), a protein content of 1 to 8 g/L (100 to 800 mg/dL), and a low glucose concentration; however, any of these three parameters can be within the normal range. AFB are seen on direct smear of CSF sediment in only 20 percent of cases, but repeated lumbar punctures increase the yield. Culture of CSF is diagnostic in up to 80 percent of cases. Imaging studies (CT and MRI) may show hydrocephalus and abnormal enhancement of basal cisterns or ependyma. If unrecognised, tuberculous meningitis is uniformly fatal. This disease responds to chemotherapy; however, neurological sequelae are documented in 25 percent of treated cases, in most of which the diagnosis has been delayed. Glucocorticoids are a useful adjunct to chemotherapy, especially in cases with cerebral oedema or high CSF protein levels.

Positive toxoplasma IgG indicates previous seroconversion. In the person whose immune system is intact, acute toxoplasmosis is usually asymptomatic and self-limited. This condition can go unrecognised in 80 to 90 percent of adults and children with acquired infection. In children and adults, chronic infection can persist throughout life, with little consequence to the immunocompetent host. The most common manifestation of acute toxoplasmosis is cervical lymphadenopathy. Between 20 and 40 percent of patients with lymphadenopathy also have headache, malaise, fatigue, and fever (usually with a temperature of <40°C). A smaller proportion of symptomatic individuals have myalgia, sore throat, abdominal pain, maculopapular rash, meningoencephalitis, and confusion. Rare complications associated with infection in the normal immune host include pneumonia, myocarditis, encephalopathy, pericarditis, and polymyositis.

In the immunocompromised patient the signs and symptoms of acute toxoplasmosis are principally within the CNS. More than 50 percent of patients with clinical manifestations have intracerebral involvement. Clinical findings at the time of presentation can range from nonfocal to focal dysfunction. These findings include encephalopathy, meningoencephalitis, and mass lesions.

46. d) Pleural aspiration 

In the initial evaluation of a patient with pneumonia, at least two blood samples for culture should be obtained from different venepuncture sites; if empyema is a clinical consideration, diagnostic thoracentesis is indicated. Positive blood or pleural fluid culture is generally considered diagnostic of the aetiology of pneumonia. However, bacteremia and empyema each occur in fewer than 10 to 30 percent of patients with pneumonia.

47. b) Yersinia enterocolitica
Yersiniosis is an uncommon bacterial zoonosis caused by infection with either of the two enteropathogenic Yersinia species: Yersinia enterocolitica or Yersinia pseudotuberculosis. Reservoir hosts of these bacteria include swine and other wild and domestic animals. These yersiniae are transmitted to humans predominantly via the oral route. Both sporadic cases and common-source outbreaks occur. The most frequent acute clinical manifestations are (1) enteritis or enterocolitis with self-limited diarrhoea (especially with Y. enterocolitica), and (2) mesenteric adenitis and terminal ileitis (especially with Y. pseudotuberculosis), which can be difficult to distinguish from acute appendicitis. Septicaemia and metastatic focal infections are less common. Some cases of yersiniosis are complicated by nonsuppurative, extra intestinal, inflammatory sequelae (e.g., reactive arthritis and erythema nodosum).

 

Risk factors for Y. enterocolitica septicaemia and metastatic focal infections include chronic liver disease, malignancy, diabetes mellitus, immunosuppressive therapy, alcoholism, malnutrition, advanced age, iron overload (see below), and haemolytic anaemias (including the thalassaemias). Some Yersinia strains are unable to synthesize bacterial iron chelators called siderophores. However, they can exploit host-chelated iron stores and the drug deferoxamine (a siderophore produced by Streptomyces pilosus). Therefore, iron overload (e.g., caused by haemodialysis or multiple transfusions) and deferoxamine therapy appear to be independent risk factors for Y. enterocolitica bacteraemia (especially that involving serotypes O:3 and O:9) and to a lesser degree for Y. pseudotuberculosis bacteremia.

Vibrio vulnificus has emerged as a cause of primary sepsis in certain compromised hosts, especially with liver disease or haemochromatosis. Vibrios are abundant in coastal waters the world over and tend to concentrate in the tissues of filter-feeding molluscs. Under optimal conditions, some can double in number in as little as 9 min. Consequently, seawater and raw or undercooked shellfish are important sources of human infection 

48. a) Aortic valve replacement now
Valve replacement for endocarditis indicated when

· curative microbicidal therapy is unavailable e.g. most cases of fungal endocarditis

· positive blood cultures persist during therapy


· relapse occurs after appropriate therapy

Ideally surgery should be performed only after several days of best available antimicrobial therapy. Immediate valve replacement is essential in patients developing heart failure 2o to severe valvular regurgitation. 

Surgery is necessary to drain myocardial or valve-ring abscesses & should be considered when there are recurrent emboli despite appropriate antimicrobial therapy.

49. c) E. coli
HUS most commonly occurs is enterohaemorrhagic E. coli, such as E. coli O157:H7, which produce high levels of Shiga-family toxins. HUS also occurs with Shigella dysenteriae type 1 infection, usually developing toward the end of the 1st week of shigellosis. Even with advanced therapy 5-10% of patients with HUS die of the acute illness. The characteristic lesions, usually confined to the kidney, contain platelets & fibrin & cause haemolytic anaemia, thrombocytopaenic purpura & acute oliguric renal failure.

