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Sample Collection

*No contamination
*Appropriate equipment
*Good Instructions to patient

Collecting the correct specimen

Collecting the Sample Quickly
Take an mid-stream urine ( avoids contamination with flora )

CSF (Avoid bloody tap)- (Avoid contamination) Throat Swab
Blood cultures (avoid contamination with skin organisms)

* Universal Blood and Body Fluid Precautions

 Stringent measures to prevent the spread of nosocomial infections from
patient to patient, from patient to worker, and from worker to patient

Based on the assumption that all patient specimens could harbor infectious
agents, so must be treated with the same degree of care.
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Transport to Laboratory

«Safe packaging
*Good labeling
Temperature

*Getting the specimen to the lab
*Problems in delay or inappropriate storage

delay in diagnosis & treatment
*pathogens die
scontaminants overgrow

Blood cultures directly into incubator
*not refrigerator

*CSF straight to lab
*Don't put an entire surgical specimen into formalin!
«Send a portion to microbiology in a sterile contaier
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Use appropriate culture media
— What kind of specimen is it?
— What test did the physician request?

e Culture media

Used to grow bacteria or fungus

Can be used to:
— Enrich the numbers of bacteria or fungi
— Select for certain bacteria and suppress others — Differentiate among different kinds of bacteria

The 5 I’s of Culturing Microbes
Inoculation —introduction of a sample into a container of media to produce a culture of observable growth
Incubation —under conditions that allow growth
Isolation —separating one species from another
Inspection
Identification



Documentation

Specimen is logged in upon arrival in laboratory
All tests and results are recorded and initialed by microbiologist
All media and reagents are batch tested with positive and negative controls

All equipment is checked at least once a day to be sure it is operating within
predetermined parameters

* Direct and Indirect Testing

Direct: Demonstration of the presence of an infectious agent
— Culture

— Microscopy

— Molecular methods such as PCR

Indirect: Demonstration of presence of antibodies to a particular infectious agent
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Scheme of specimen isolation and identification
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Direct Testing Culture/isolation
Microscopic Testis on isolates
Gram stain Biochemical
Acid-fast stain Serotyping (slide)
Fluorescent Ab stain Antimicrobic sensitivity
Gene probes Gene probes
Macroscopic Phage typing
Animal inoculation

Direct antigen
Gene probes

gpatient

Immunologic and m— )
serological tests (antibody Clinical signs
titer) are performed on and symptoms

blood and other fluids
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Sterile versus Non-sterile Body Sites

Sterile body sites: These sites normally do not contain any bacteria, so any bacteria found
there are significant

Blood
Spinal fluid

Non-sterile body sites: These sites are open to the external environment and normally
contain bacteria

Throat

Feces

Specimens from Sterile Sites: Any organism growing in a normally sterile site is significant
Identify it

Specimens from Non-Sterile Sites: Only look for specific pathogens

Physician will order test for a specific organism, or group of organisms

Other “normal flora™ bacteria will be present, but are not be identified.
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Samples collection (sampling sites)
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Nasopharynx

Tamper-evident seal

-— Plastic case

o
- Blood

Spinal tap
(cerebrospinal
fluid)

Feces F:' (R

— Long swab with

Vaginal rayon tip

swab or
stick

Transport medium
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An Overview of Major Techniques Performed by Microbisiologists to Locate.,
Grow, Observe, and Characterize Microorganisms

Specimen Collection:

Nearly any object or material can serve as a scurce of
microbes. Common ones are body fluids and tissues,
foodss, walar, or soil. Specimens are removed by some
form of sampling device: a swab, syringe, or a special
fransport system that holds., mainiains, and presarves
thhe microbes in thae samplae Discussed on page 58

A GUIDE TO THE FIVE I's: How the Sample Is Processed and Profiled

” Syrings

] .vl

Streak piats

Blood bottle incubator

2 Incubation:

An incubbator crealtes the propear temparature and othaer
conditions conduaive to growth. T his promofes mmalitiphication
of the mscrobes and usually takes a pernod of hours or ddavs.
Incubation gives ris= 1o & culture—the visible growth of the
microbe in or on the madium. Further discussion on Dags 63,

1 Inoculation:

T he sampie s placed into a contaimar of storile medium containing appropriate
nutrients 1o sustain growith. Inocculation invoives spreading a sampie on the surface
of a solid moedium or inrocucing & sample Into a flask or Tube. Selection of media
wilth spacialized funchions can iInngpove ater steps of isolaton and identification.
Some microbes may require & bive organismm (animal eag) as the growth madium.
Further ciscussion on pages 60— 7

i —— o 0 o0 mm 1

Bwochemical
Tests

Subculture

3 Isolation:
One result of noculation and

imncubation is isolation of the microbe.

Isclated microbes may laks tha form
of separate colonies on solidd maedea,
or turbidity (cloudiness) in broths.
Further isolation (subculturing)
involves taking & bit of growth from an
isciated colony and mnmoculating a
separate medium. This makes a8 pure
cultur 1hat contains onlv a
singis = of microbe. More cdatasl
on pages 60, 61, 89

Mlc-ro.soopic morpt:ol;gy:
shape. staming reactions

4 Inspection: )
T he colonies or broth cultures are cbhserved

macroscopically for growth characteristics (color.

texturs, size) that could be us=ful in analyzing
thhe spaecimen confents. Slides are madese 1o

assess ITucroscopec detaiis such as cell shape.
size, and motility. Staining technigues may be

icrostonic moliReIA BT BESLARa k.

Immunologic tests

analysis

S5 Identification:

A major purpose of the Five "I"s s 1o determines
the lype of miicrobe, usually to the level of
species. Information used in iIentificaton can
include relevant data alreacdy taken during initial
inspechon and addition:a! tests that further
describe and differentiate the microbes. These
inciude Diochemical tests to determane etabolic
activities speaific 1o the micrabse, rmrma logec
tests, and geneaelic analysis. Saeae pages 93, 7O



Reguirement for an Infectious Dose (ID)

Minimum number of microbes required for infection to proceed
*Microbes with small IDs have greater virulence
Lack of ID will not result in infection

Estirmated Infectious INHoses
of Selected Pathogens™

Infectious Dose Primary Route
Agent of Estimate of Infection
Meeasles I virus Respiratory
Q fever 1—10 cells Respiratory
Tularemia 1050 cells Various
Smallpox 10O—-—100 viruses Respiratory
Brucellosis 10—100 cells Various
Viral encephalias 10—100 viruscs Mosguito bitc
Plague 100500 cells Fleaw bite
Gonorrhea 1. 000 cells Sexual contact
Anthrax S.000-50.000 spores Respiratory., cutancous
Typhpid 10.000 (NS aifi - Amal Alghama Ingestion 10

Cholcerza 100 000000 c<lls Innscscostion



Occurrence of infections with regard to location and
sequence
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Prnmary
(urinary)
infection
Systemic
Localized infection
infection (boil) (influenza)

| 2

I O

¥ ’ D

N (c) Focal infection (e) Secondary
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Common Signs and Symptoms
of Infectious Diseases

Signs Symptoms

Fever Chills

Septicemia Pain, irritation
Microbes in tissue fluids Nausea

Chest sounds Malaise, fatigue
Skin eruptions Chest tightness
IL_eukocytosis Itching
[Leukopenia Headache

Swollen lyvmph nodes Weakness

A bscesses Abdominal cramps
Tachycardia (increased heart rate) Anorexia (lack of appectite)
Antibodies in serum Sore throat

Signs and Symptoms

Sign—objective evidence of disease as noted by an observer

—fever, septicemia, chest sounds, rash, leukocytosis antibodies
eSymptom-—subjective evidence of disease as sensed by the patient
—chills, pain, ache, nausea, itching, headache. Fatigue

Infections That Go Unnoticed

Asymptomatic(subclinical) infections —although infected, the host doesn’t show any
signs©of disease- Inapparent infection,.so.person.doesn’t seek medical attention. ..



Immunological route

Micro- Y
biclogical
route sle
Search for
v antibody against
suspected

v pathogen

Conventional Molecular microbiology
microbiclogy "'

Moalecular
(Search for
genome of

pathogen)

F s

hybridization
PCR :
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Bacterial identification flow chart
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Is your investigation worthwhile?

‘ Do you Know what information you = | No

Yes

Is the information already available? ..I Yes . top !
NoO I Think Again
Does it affect patient management — |—N£_,-——-"""'
Vac
Can thelab plovide:l:is inflormlation /
- [
Yes

tact the lab for inf Best Test
Contact the lab for info on Best Tes Give the Lab. All the relevant

Type of Sample clinical info. e.g. Antibiotic
Timing of Sample treatment E\

Recent travels S—

Transport of Sample Special Risk

Happy€linician Happy Microbiologistaihuii- amaHappy Patient Happy Manager 5




