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Microbiology 8 Questions (098 to 105)

098
A veterinary doctor had pyrexia of unknown origin.  his blood culture in special laboratory media was positive for gram negative short bacilli which was oxidase positive.  Which one of the following is the likely organism grown in culture?


1.
Pasturella spp.


2.
Francisella spp.


3.
Bartonella spp.


4.
Brucella spp.

Answer


4.
Brucella spp.
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Discussion

Brucellosis is a zoonosis transmitted to humans from infected animals. Its clinical features are not disease specific. Brucellosis has many synonyms derived from the geographical regions in which the disease occurs (e.g., Mediterranean fever, Malta fever, Gibraltar fever, Cyprus fever); from the remittent character of its fever (e.g., undulant fever); or from its resemblance to malaria and typhoid (e.g., typhomalarial fever, intermittent typhoid).
Explanation


1.
Pasteurella multocida is a common pathogen in infected dog and cat bites.

2.
Francisella tularensis is the etiologic agent of tularemia, which, with rare exceptions, is the only disease produced by this genus. The organism is a small, gram-negative, pleomorphic, nonmotile, non-spore-forming bacillus measuring 0.2 um by 0.2 to 0.7 um.

3.
Bartonella spp., including B. bacilliformis, B. henselae, B. quintana, and B. clarridgeiae, are tiny gram-negative bacilli that can adhere to and invade mammalian cells, including endothelial cells and erythrocytes.

4.
Brucella are small aerobic gram-negative bacilli are unencapsulated, nonmotile, non-spore-forming, facultative intracellular parasites that cause lifelong infection in animals. Brucella are Catalase positive and oxidase positive. Nitrates are reduced to nitrites. Citrate is not utilized. Indole is not produced and MR and VP tests are negative
Please note that all the bacteria given as choices are Gram Negative. Little can be differentiated from the morphology. The “mostly likely” diagnosis is clinched from the Clinical scenario

	Bacteria
	Gram
	Oxidase
	Length
	

	Pasturella
	Negative
	Positive
	
	Local Suppuration, wound infection, abscess, osteomyelitis, pneumonia, appendicitis

	Francisella
	Negative
	
	
	Local ulceration with Lymphadenitis

	Bartonella
	Negative
	
	
	Fever and Progressive anemia

	Brucella 
	Negative
	Positive
	Coccobacilli or Short Rods 0.5 to 0.7micronx0.6 to 1.5 micron
	Brucellosis is a systemic disease with protean manifestations. Its features may mimic those of other febrile illnesses. The incubation period lasts for about 1 to 3 weeks but may be as long as several months, depending on the virulence of the organisms, their route of entry, the infecting dose, and the host's preexisting health status. The onset of symptoms may be either abrupt (over 1 to 2 days) or gradual (1 week). The most common symptoms are fever, chills, diaphoresis, headaches, myalgia, fatigue, anorexia, joint and low-back pain, weight loss, constipation, sore throat, and dry cough.

	Our Question
	Negative
	Positive
	Short
	Pyrexia of Unknown Origin in a veterinary doctor


Comments

Human brucellosis can be caused by any of four species: Brucella melitensis (the most common and most virulent cause of brucellosis worldwide) is acquired primarily from goats, sheep, and camels; B. abortus from cattle; B. suis from hogs; and B. canis from dogs. 
Tips

Brucellae are killed by boiling or pasteurization of milk and milk products. They survive for up to 8 weeks in unpasteurized, white, soft cheese made from goat's milk and are not killed by freezing. The organisms remain viable for up to 40 days in dried soil contaminated with infected-animal urine, stool, vaginal discharge, and products of conception and for longer periods in damp soil.
099
Which one of the following statement is true regarding pathogenicity of Mycobacteria species?


1.
M.tuberculosis is more pathogenic than M.bovis to the humans.


2.
M. Kansasii can cause a disease indistinguishable from tuberculosis.


3.
M.africanum infection is acquired from the environmental source.


4.
M.marinum is responsible for tubercular lymphadenopathy.

Answer


2.
M. Kansasii can cause a disease indistinguishable from tuberculosis.
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Sathish Gupte 8th Edition Page 196
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Because of the overwhelming clinical importance of tuberculosis, mycobacteriologists have distinguished the Mycobacterium tuberculosis complex (consisting of M. tuberculosis, M. bovis, and M. africanum) from all other mycobacteria. Except for M. leprae (Chap. 170), the other mycobacteria are referred to as atypical mycobacteria, mycobacteria other than tuberculosis (MOTT), or nontuberculous mycobacteria (NTM). The most clinically important NTM are listed and described in Table. 
	The Most Important Nontuberculous Mycobacteria (NTM)

	Mycobacterial

Species
	Disseminated

Infections
	Localized Infections
	Contaminant/

Commensal
	Recommended Therapy
	Percentage

of Strains 

	
	
	Lung
	Lymphadenitis
	Skin and

Soft Tissue
	
	
	

	M. abscessus
	-
	-
	-
	Typical, linked to surgery
	Typical
	Debridement; clarithromycin, clofazimine, amikacin
	<1

	M. avium
	Typical in AIDS with CD4+ count of <50/mL; rare in other immunodeficiencies
	See M. intracellulare
	In children (rare)
	In disseminated infection (rare)
	Typical in sputum and feces
	Clarithromycin,a ethambutol, rifabutin
	30-50

	M. celatum
	AIDS (rare)
	Rare
	-
	-
	-
	See M. avium
	<1

	M. chelonae
	Rare
	-
	-
	Typical, linked to surgery
	Typical
	See M. abscessus
	<1

	M. fortuitum
	Rare
	Rare
	-
	Typical
	Typical
	Amikacin, ciprofloxacin, sulfonamides, clofazimine, clarithromycin
	1

	M. genavense 
	Typical in AIDS
	-
	Rare
	-
	-
	See M. avium
	5

	M. gordonae
	Rare
	-
	-
	Rare
	Typical
	-
	10-30

	M. haemophilum
	Typical in AIDS and other immunodeficiencies
	-
	-
	Typical in AIDS
	-
	See M. avium
	<1

	M. intracellulare
	See M. avium
	Cavities in CF or COPDb; lingular infection in normal hosts
	In children (rare)
	See M. avium
	Possible in sputum
	See M. avium
	4-8

	M. kansasii
	In AIDS (rare)
	Typical, resembling tuberculosis
	Rare
	Rare
	Possible in sputum 
	Rifampin, isoniazid, ethambutol, clarithromycin, sulfonamides
	2-4 

	M. malmoense
	Rare
	Rare
	-
	-
	-
	See M. avium
	1-4

	M. marinum
	Rare
	-
	-
	Typical
	-
	Trimethoprim-sulfamethoxazolec
	1

	M. scrofulaceum
	Rare
	Rare
	Typical
	-
	-
	See M. avium
	1

	M. simiae
	In AIDS (rare)
	Rare
	-
	-
	Possible
	See M. avium 
	1

	M. szulgai
	-
	Rare
	-
	Typical
	-
	Rifampin, isoniazid, ethambutol
	<1

	M. xenopi
	Rare
	Rare
	- 
	-
	Typical
	See M. avium
	10-20

	a Or azithromycin.

	b CF, cystic fibrosis; COPD, chronic obstructive pulmonary disease.

	c Or minocycline.

	SOURCE: Data are from J Clin Microbiol 31:1882, 1993 (335 strains) and the Mycobacteriology Laboratory of the University Hospital in Geneva (1993-1994, 313 strains, Dr. P. Rohner).


Explanation

The isolation of M. kansasii from the lung is clinically significant: this organism causes a disease often predominant in the upper lobes that resembles pulmonary tuberculosis, with fever, cough, infiltrates, and cavities. (Harrison)
Comments

Going by Harrison, we accept choice 2 as the TRUE Statement for this question. But if you refer more books, you can also argue more
· As per Nelson 15th Edition Chapter 200, The natural reservoir for M. marinum is fish and other cold-blooded animals, so infections follow injury in an aquatic environment.
· Due you know that there are books written about TB titled as “The White death: A History of Tuberculosis” by Thomas Dormandy. and “Timebomb: The Global Epidemic of Multi-Drug Resistant Tuberculosis” by Lee B. Reichman, Janice Hopkins Tanne.
Tips

The question will be better if it asks to point out the wrong statement. M.marinum is responsible for swimming pool granuloma and affects skin and joints.
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A young boy had a flea bite while working in a wheat grain godown.  After 5 days he developed fever and had axillary lymphadenopathy.  A smear was sent to the laboratory to perform a specific staining.  Which one of the following staining method would help in the identification of the suspected pathogen:


1.
Albert staining.


2.
Zeihl – Neelson staining


3.
Mc Fadyean’s staining


4.
Wayson staining

Answer


4.
Wayson staining
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When stained with a polychromatic stain (e.g., Wayson or Giemsa), Y. pestis isolated from clinical specimens exhibits a characteristic bipolar appearance, often resembling closed safety pins. The bacterium is nonencapsulated but when grown at ³30°C produces a plasmid-expressed immunogenic envelope glycoprotein, fraction 1 (F1).
Explanation


1.
Albert staining is used for Diphtheria

2.
Zeihl – Neelson staining is for TB

3.
Mc Fadyean’s reaction is employed for the presumptive diagnosis of Anthrax

4.
Wayson staining is for Plague
Comments

Yersinia pestis is a gram-negative coccobacillus in the family Enterobacteriaceae. It is microaerophilic, nonmotile, nonsporulating, oxidase and urease negative, and biochemically unreactive. 
Tips

The organism is nonfastidious and infective for laboratory rodents. It grows well, if slowly, on routinely used microbiologic media (e.g., sheep blood agar, brain-heart infusion broth, and MacConkey agar). Y. pestis can multiply within a wide range of temperatures (-2°C to 45°C) and pH values (5.0 to 9.6), but optimal growth occurs at 28°C and at pH ~7.4. When incubated on agar plates at 37°C, colonies are pinpoint in size at 24 h and 1 to 2 mm in diameter at 48 h. The colonies are gray-white with irregular surfaces, described as having a "hammered-metal" appearance when viewed microscopically. In broth culture, Y. pestis grows without turbidity in clumps clinging to the sides of tubes. 
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A 40 years old women presented to the gynecologist with complaints of profuse vaginal discharge.  There was no discharge from the cervical os on the speculum examination.  The diagnosis of bacterial vaginosis was made based upon all of the following findings on microscopy except:

1.
Abundance of gram variable coccobacilli.


2.
Absence of Lactobacilli.


3.
Abundance of polymorphs.


4.
Presence of clue cells.

Answer


3.
Abundance of polymorphs.

Reference

Shaw 11th Edition Page 135
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This syndrome (formerly termed nonspecific vaginitis, Haemophilus vaginitis, anaerobic vaginitis, or Gardnerella-associated vaginal discharge) is characterized by symptoms of vaginal malodor and a slightly to moderately increased white discharge, which appears homogeneous, is low in viscosity, and smoothly coats the vaginal mucosa.
Explanation

· The vaginal fluid of women with bacterial vaginosis is characterized by markedly increased prevalences and concentrations of G. vaginalis, Mycoplasma hominis, and several anaerobic bacteria [e.g., Mobiluncus spp., Prevotella spp. (formerly Bacteroides spp.), and some Peptostreptococcus spp.]. The vaginal fluid usually lacks hydrogen peroxide-producing Lactobacillus spp., which constitute most of the normal vaginal flora and perhaps help protect against certain cervical and vaginal infections. Vaginal douching, use of intravaginal nonoxynol-9 spermicide, and new sexual partners can all result in loss of vaginal colonization by hydrogen peroxide-producing lactobacilli

· Bacterial vaginosis is conventionally diagnosed clinically with the Amsel criteria, which include any three of the following four clinical abnormalities: 
(1) objective signs of increased white homogeneous vaginal discharge; 
(2) a vaginal discharge pH of >4.5; 
(3) liberation of a distinct fishy odor (attributable to volatile amines such as trimethylamine) immediately after vaginal secretions are mixed with a 10% solution of KOH; and 
(4) microscopic demonstration of "clue cells" (vaginal epithelial cells coated with coccobacillary organisms giving them a granular appearance and indistinct borders;) on a wet mount prepared by mixing vaginal secretions with normal saline in a ratio of ~1:1. 
· A new card test now facilitates screening of vaginal fluid for pH >4.5 and trimethylamine, and a new dipstick test detects proline aminopeptidase, an enzyme associated with this syndrome
Comments

The microbiology laboratory can also determine the Nugent score by examining a Gram-stained smear of vaginal discharge. A score of 7 to 10, based on reduced numbers or the absence of large gram-positive rods (lactobacilli) and the presence of small gram-negative or variable rods (Gardnerella and anaerobic rods) and of curved gram-negative or variable rods (Mobiluncus), has high sensitivity and specificity for the diagnosis of bacterial vaginosis. Attempts to isolate G. vaginalis, genital mycoplasmas, or anaerobic bacteria do not aid in the diagnosis of bacterial vaginosis because these organisms occur (albeit in much lower concentrations) in the vaginal flora of many women without the syndrome

Tips

· The standard dosage of metronidazole for the treatment of bacterial vaginosis is 500 mg orally bid for 7 days. Alternatively, the single 2-g oral dose of metronidazole recommended for trichomoniasis produces short-term rates of recurrence of bacterial vaginosis somewhat higher than those obtained with the 7-day regimen. 
· Intravaginal treatment with 2% clindamycin cream [one full applicator (5 g containing 100 mg of clindamycin phosphate) each night for 7 nights] or with 0.75% metronidazole gel [one full applicator (5 g containing 37.5 mg of metronidazole) twice daily for 5 days] is also effective and does not elicit systemic adverse reactions. 
· Nonetheless, long-term recurrence (i.e., after several months) is distressingly common after either oral or intravaginal treatment. 
· Treatment of male partners with metronidazole does not prevent recurrence of bacterial vaginosis, even though new sexual partners have been implicated as a risk factor for recurrence.
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A patient complained of chills and fever following a louse bite 2 weeks before.  He had rashes all over the body and was delirious at the time of presentation to the hospital and subsequently went into coma.  A provisional diagnosis of vasculitis due to Rickettsial infection was made.  Which one of the following can be cansative agent:


1.
Rickettsia typhi.


2.
Rickettsia rickettsiae


3.
Rickettsia prowazekii.


4.
Rickettsia akarai.

Answer


3.
Rickettsia prowazekii.

Reference

Ananthanarayanan 7th Edition Page 414 table 46.1
Quality

Thinker

Status

Repeat

QTDF

All books

Discussion

The following table gives you an overview

	Group
	Species
	Disease
	Vector
	Called as
	Vector
	Reservoir
	Geographical
	Incbtion

Period

 in days
	Duration

in days

	Typhus
	R.prowazekki
	Epidemic Typhus

Classical Typhus

Goal Fever
	Louse
	Pedicilus humanis corporis
	Dies
	Human
	Worldwide
	7-14
	10-18

	
	R.prowazekki
	Recrudescent Typhus

Brill Zinser Disease
	-
	-
	-
	Human
	America, Europe, 

Australia
	Years
	7-11

	
	R.typhi
	Endemic Typhus
	Rat Flea
	Xenopsylla cheopis
	Unaffected
	Rat
	Worldwide
	8-16
	8-16

	
	
	
	Cat Flea
	Ctenocephalides felis
	
	
	
	8-16
	8-16

	                            
	
	
	
	
	
	
	
	
	

	Spotted 

Fever

Group
	R.rickettsiae
	Rocky Mountain 

Spotted Fever
	Wood Tick
	Dermacenter andersoni
	Transovarian
	
	
	2-14
	10-20

	
	
	
	Dog Tick
	Dermacenter Variabilis
	
	
	
	
	

	
	R.siberica
	Siberian Tick Typhus
	Ixodid Tick
	
	Transovarian
	
	
	
	

	
	R.conori
	Fever Boutonneuse
	Tick


	Rhipicephalis sanguines
	Transovarian
	
	Mediterranean
	5-7 
	7-14

	
	R.conori
	South African Tick Typhus
	
	Haemophysalis leachi
	Transovarian
	
	
	
	

	
	R.conori
	Kenyan Tick Typhus
	
	Amblyomma cajennense
	Transovarian
	
	Central America

South America
	
	

	
	R.conori
	Indian Tick Typhus
	
	Hyalomma
	Transovarian
	
	
	
	

	
	R.australis
	Queensland Tick Typhus
	Ixodid Tick
	
	Transovarian
	
	
	
	

	
	R.akari
	Rickettsial Pox
	Gamasid Mite
	Allodermanyssus sanguines
	Transovarian
	Mus musculus
	
	
	

	
	
	
	
	Liponyssoides sanguineus
	
	
	
	10-17
	3-11

	
	
	
	
	
	
	
	
	
	

	Scrub T
	R.tsutsugamushi
	Scrub Typhus
	Trombiculid Mite
	Trombicula akanushi
	Transovarian
	
	Japan
	
	

	
	
	
	
	Trombicula deliensis 
	
	
	India
	
	

	
	
	
	
	Leptotrombidium deliense
	
	
	Asia, Australia, 

New Guinea,

Pacific Islands
	9-18 
	6-21

	
	
	
	
	
	
	
	
	
	

	Rochalimaea
	R.quintana
	Trench Fever
	Louse
	
	No Vertical

Unharmed
	Human
	Europe, North 

Africa, Mexico
	
	

	
	
	
	
	
	
	
	
	
	

	Coxiella 
	C.burnetti
	Q Fever
	Extrahuman – Tick
	 Ixodid
	
	? Rodents
	Worldwide
	
	

	
	
	
	Human – Nil
	
	
	Cattle,Sheep

Poultry
	
	
	

	
	
	
	
	
	
	
	
	
	

	Ehrlichia
	Her.sennetsu
	Infectious Mononucleosis

Syndrome
	-
	-
	-
	-
	Japan
	
	


Explanation

Of all the 4 species given, only R. prowazekki is louse born. 
Comments

Rickettsiae is an important topic. The old table is given as this is “still not obsolete”. However read this topic from the New Harrison 15th Edition (especially the new classification)
Tips

· Howard Taylor Ricketts, who discovered Organisms causing Spotted Fever died of Typhus fever contracted during his studies
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A diabetic patient developed cellutitis due to Staphylococcus aureus, which was found to be Methicillin resistant on the antibiotic sensitivity testing.  All the following antiboditics will be appropriate except. 


1.
Vancomycin


2.
Imipenem


3.
Teichoplanin


4.
Linezoiid

Answer

2.
Imipenem

Reference

Katzung 9th Edition Pages 748, 750 and 762
KDTripathi 5th Edition Pages 691 and 667
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· Carbapenems are structurally related to beta lactam antibiotics. 

· Examples include 

· Ertapenem, 

· Imipenem and 

· Meropenem
· Imipenem has a wide spectrum with good activity against many gram negative rods, including pseudomonas aeroginosa, gram positive organisms and anerobes.

· It is resistant to most beta lactamases, but not metallo beta lactamases.

· Resistant organisms include

· Enterococcus faecium

· Methicillin resistant strains of staphylococci

· Clostridium difficile

· Burkholderia cepacia

· Stenotrophomonas maltophilia

Explanation
Vancomycin, Teicoplanin and Linezolid are active against methicillin resistant Staph aureus
Comments

Linezolid is active against MRSA, VRSA (Vancomycin resistant Staph aureus) and also VRE (vancomycin resistant enterococci)
Tips

L:inezolid inhibits bacterial protein synthesis by acting at a site different from that of other agents. It binds to the 23 S fraction of 50 S ribosomes and interferes with the formation of ternary N-formylmethionine-tRNA(tRNAfMet)-70S initiation comple
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A VDRL reactive mother gave birth to an infant.  All of the following would help in determining the risk of transmission to the infant except:

1.
TPHA test on the serum sample of the mother.


2.
TPHA test on the serum sample of the infant


3.
VDRL on the paired serum sample of the infant and mother.


4.
Time interval between the treatment of the mother and her delivery.

Answer


1.
TPHA test on the serum sample of the mother.

Reference

Ananthanarayanan 7th Edition Page 383
Harrison 16th Edition Page 981
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Let us review the 
Explanation


1.
TPHA test on the serum sample of the mother can only tell us that the mother is infected. We already know that she is VRDL positive. What is the fun in another test.


2.
TPHA test on the serum sample of the infant is done to know the status of the child

3.
VDRL on the paired serum sample of the infant and mother will tell about the infection in the child.


4.
Time interval between the treatment of the mother and her delivery will have an effect on the transmission. As per Harrison Adequate treatment of the mother before the 16th  week of pregnancy should prevent fetal damage. Untreated maternal infection may result in a rate of fetal loss of up to 40% (with stillbirth more common than abortion because of the late onset of fetal pathology), prematurity, neonatal death, or nonfatal congenital syphilis.
Comments

I have based my answer on the facts given in Ananthanarayanan, and Harrison.
Tips

The course of untreated syphilis was studied retrospectively in a group of nearly 2000 patients with primary or secondary disease diagnosed clinically (the Oslo Study, 1891-1951) and prospectively in 431 African-American men with seropositive latent syphilis of 3 or more years' duration (the notorious Tuskegee Study, 1932-1972). In the Oslo Study, 24% of patients developed relapsing secondary lesions within 4 years, and 28% eventually developed one or more manifestations of tertiary syphilis. Cardiovascular syphilis, including aortitis, was detected in 10% of patients, none of whom had been infected before age 15; 7% of patients developed symptomatic neurosyphilis, and 16% developed benign tertiary syphilis (gummas of the skin, mucous membranes, and skeleton). Syphilis was the primary cause of death in 15% of men and 8% of women. Cardiovascular syphilis was documented in 35% of men and 22% of women who eventually came to autopsy. In general, serious late complications were nearly twice as common among men as among women.

The Tuskegee Study showed that the death rate among untreated African-American men with syphilis (25 to 50 years old) was 17% higher than that among uninfected subjects and that 30% of all deaths were attributable to cardiovascular or CNS syphilis. By far the most important factor in increased mortality was cardiovascular syphilis. Anatomic evidence of aortitis was found in 40 to 60% of autopsied subjects with syphilis (versus 15% of control subjects), while CNS syphilis was found in only 4%. Rates of hypertension were also higher among the infected subjects. The ethical issues eventually raised by this study, begun in the preantibiotic era but continuing into the early 1970s, had a major influence on the development of current guidelines for human medical experimentation, and the history of the study may still contribute to a reluctance of some African Americans to participate as subjects in clinical research.

These two studies both showed that about one-third of patients with untreated syphilis develop clinical or pathologic evidence of tertiary syphilis, that about one-fourth die as a direct result of tertiary syphilis, and that there is additional excess mortality not directly attributable to tertiary syphilis
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At what period does tuberculosis flare up most commonly in a pregnant patient?


1.
First trimester


2.
Second trimester


3.
Third trimester


4.
Puerperium.

Answer


4.
Puerperium.
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The effect of Pregnancy on Tuberculosis and the effect of Tuberculosis on Pregnancy are topics that have been a constant area for conflict and contemplation right through the ages
· From the era of Hippocrates to the middle of 19th century it was thought that Pregnancy was beneficial to Tuberculosis

· From 1850 to 1940 we had a extremely radical view that said that Pregnancy was a danger to a woman with TB and they even went for therapeutic abortion (for the very few who were fortunate enough to have a normal fallopian tube and conceive)

· In 1953 Hedvall reported that there was seldom harmful effects during pregnancy and the patient deteriorates during the first post partum year and usually within the first 6 weeks
Explanation

The various theories that have been put forward to explain the cause of Tuberculosis flaring up in the puerperium are
1. Rapid Hormonal Change

2. Post partum descent of diaphragm

3. Nutritional Strain of Lactation

4. Insufficient sleep due to time demands of a new born infant

Comments

Other books like Dutta Obstetrics and Pregnancy at risk also give the same answer
Tips

The regimen of choice for pregnant women is 9 months of treatment with isoniazid and rifampin supplemented by ethambutol for the first 2 months. When required, pyrazinamide may be given, although there are no data concerning its safety in pregnancy. Streptomycin is contraindicated because it is known to cause eighth-cranial-nerve damage in the fetus. Treatment for tuberculosis is not a contraindication to breast feeding; most of the drugs administered will be present in small quantities in breast milk, albeit at concentrations far too low to provide any therapeutic or prophylactic benefit to the child
