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Diagnosing of infectious diseases
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Introduction

# The most important role of specialists is the diagnosis of infectious diseases

Diagnosis of infectious diseases requires

# Before we start the treatment we should diagnose the causative agent
# We start diagnosis when the patient arrives to the hospital

1. Patient history | |
4ol causative agent ! sasu o yei % lic olS < contact Jac s pog dwdlall 5yzall M5 ol s 21y o2 pousall Jlus #
- pU iy Laie log pigan Lud Ul fyoa oo #

2. Physical examination s:s s sses s dass syl Ssas jon #

3. Evaluating the patients sigﬁns and symptoms
>3 \gde JUa(relapsing) oy ot of 8yatus cil8 ag yausall ¢ Joliedl glo jghad Olay a0 o Sy pge 9ol #
$od \giag 338 Bylyol dxys iy lgia < LipasSd! Bjan UL ( pyrogens)toxic material )l le sazei jouyall 8ylys> >y #

4. Implementing the proper selection, collection,
transport and processing of appropriate clinical

: (urine,,blood,,CSF,,st00l) lgle dlia¥l o <€ jousall o Wdlais LU duall jou bl 31 #
SpECIITIenS “ ?uu:ntw‘;sutagan.ﬂ 53Las-L more precise ;3 yblid! cudall << aAGAJaM djai FS® IS
P39 - s
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Clinical specimens

|,.....m ¥ Slaall oda SIo# Jigalal! o lpaoaig lis Oliue 35U oy (5138 pawd! ¥ Jao) oLa¥l jasy 5 #

clinical specimen @ . .

« All types of specimens collected from patients and
used to diagnose or follow the progress of infectious
diseases are called clinical specimens

deyodl yuii p3Y ol ZMRY &l B Jag dudyall Aol yolai ddyme Liselus 6 dags la> clinical specimen ! #

* Role of healthcare professionals in the submission of
clinical specimens

» Doctor, nurse, medical technologist

JIests L Js ¥ high quality clinical specimen ga> ;e dali ddgguwn (dgduws solsual ¥ I ng.'ua #
specimen
Lasi diagnosis Lue 48 l.anS Linsl
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The clinical specimens that are
collect from pati NS are used to

ous disease.

The clinical specimens
are used to dfagnose
infectious diseases must be
of the highest possible
quantity.
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—
31, Types of Clinical Specimens Submitted o the Clinical
VICTTOoDIOLogY | B Lor
linical specimens that' we use in th 1nasis of thel
lvpel(s) of | nfectioons ' Nype of Specin ! Tvpel s) of I nfectiows
Discase tht The Diseasethat The
specimen is Used to
Diangnose

B,F,P,V

B, bacterial infection; F,

.
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Their Role in the
Submission of
Clinical Specimens
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representation of the steps
diseases

Figure 13-1 agrammatic
involvegin t

Patient with sympltoms of Patient is monitored
an infectious disease . the clinician for
consults with clinician B, R P ] T iwccess or failure.

4

-“i Clinician interprets

o e - -
i

Clinician makes
preliminary diagnosis and
writes order for
laboratory lests.

report and prescribes
- treatment.

Subcull ures and
definitive identification
."h.\ stems are ('.\'.xlll'lill‘d
and report ssued.

Appropriate specimen(s)
are collected and
trans ported to the
laboratory.

L Illllll"l“\ mre o hll'llil“‘.’(’
and subcull ures or
definitive dentiflication

syvsiems sel up.

t

Specimen is
cultured, and plates
are incubated.

Specimen and patient
data are entered into the
laboratory computer or
log book.

¥

Specimen is examined
macroscopically and
microscopically,

Dr. Waleed Al Momani
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presumplive report may be
iss ued
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= Importance of high quality clinical specimen

= Clinically relevant laboratory results provide
information about the patients infectious disease

= High quality specimen results in good results

# High quality specimen >> must not have contamination

Dr. Waleed Al Momani
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Proper selection, collection and transport of clinical
specimen

Dr. Waleed Al Momani
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» The specimen should be collected from a site where
the suspected pathogens is most likely to be found
and where the least contamination is likely to occur

# when you collect a specimen from a patient with tonsillitis you must collect from the scarp only >> because
it contains the concentrated organism that we need in culturing ( single organism) ... but if you collect from
all over the tonsils >> your specimen will contain oral cavity normal flora and other organisms

» Specimen should be collected before antimicrobial
therapy

aasg antibiotic I jausall Jaei ooy bog §595iae << SpECimen |l gasi Uay o) << dlad Lle 3o #
X specimen I ga> wdlai

sSai =39 Microbes 33 7y s (suppression) pasic cdlsy microbes I 1ud clas cdl 43 99 id wub ...
i causative s L &l

false negative culturing U ouws b lia SIg agent
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Proper selection, collection and transport of clinical
specimen

» The acute stage the most appropriate time to collect most
SpeCimen # because every thing in this stage is max > the signs , symptoms and the viability of the

organism is
max + the microorganism is in its active stage which is the proper conditions for culturing

» A sufficient quantity of the specimen should be collected
(g0 diue 35U Byo (g0 33ST cull ol &Y &85 die 5-Lo (59T diall Lgud gasy Bya Jol (o pid #
4l '&...ni.'.ﬂ.i.lb.!l & yb S, ousall . . .

» All specimens should be placed into a sterile container

» Hazardous specimens must be handled with greater care

» Specimens should be collected and delivered to the lab as

soon as possible

# time is critical for the specimens >> some specimens must be processed in 30 minutes >> so if you leave it
for more than 30 minutes it will not work so you have to collect it again

# the maximum time for a specimen to be processed is 2 houres

Dr. Waleed Al Momani
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Types of clinical specimens usually required to
diagnose infectious diseases

i O
1. Blood ss!sa) @505 ditaia! o s las dails &y @ pall i 308 shas puins psll Lyl Joo #
pucndl (48 ByuS

» Bacteremia: the presence of bacteria in blood, may occur
following oral surgery, tooth extraction, and may occur during
certain stages of many infectious diseases (meningitis, typhoid

PAGTIR s e _

2- transient > (as a stage of a disease) U ;15 Loyi ;,L.:ﬁn' bbb yas o pall ga clalai > E.fbabtﬂfﬁhﬁb Sl

3- intermediate> iz Log pllazg J5-ak LysaSs b oo5us o390 Aalll Camya g clilian! i yis S of

» Septicemia: The presence of bacteria and their toxins in the
bloodstream, most serious types are those caused by Gram

IlegatiVe baCteI‘ia due to endOtOXin #septicemia is more dangerous than bacterimea

/
# they work only when they are in the blood stream due to bacterial cell lysis

» To diagnose bacteremia and septicemia 3 blood cultures
should be collected over 24 hr period ﬁ,:{'.i,’:z,’;‘;,‘, g for collectig bload eample a
vaiability
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Blood

Within the body, the liquid portion of blood
1S J.}i”l.'(i!!.'fn‘.\a'lh.'.

But if the blood specimen is allowed to clot,
the liquid portions is called serum

~ . : \

- o G

Bacteremia— the presence of bacteria in the
bloodstream— may or mayv not be a sign of

:|1-t‘.1--.'

Septicemia, on the other hand, is a

l'l]“-l:"t"\!
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1 we use it to detect the UTI .. and as we know > usually, most of the urinary tract is organism
2. Urme free except the urethra 4 " .

_
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The ideal specimen for a urine culture
is a clean-catch, midstream urine

_ Acolony count

Isolation and identification of the
we cant say that a patient has UTI unless the bacterial path
count equal to or more 10-5 colony forming unite /ml  —
(100000 colony per ml )

# less than that he isn't suffering from UTI >theirisno  Antimicrobial susceptibility counting

need for antibiotics

#in some cases we repeat the test if the count was 10-4 ,, and if it still 10-4 or 10-3 >>
consider as no
infection (stable )

Dr. Waleed Al Momani
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clean catch urine collection
—p Must be sterile container
Good
Good
Fair
Dehydrated
Dehydrated
Very Dehydrated
: maybe
#dark color the kot ¥ Severe Dehydration SR
having a supgly of
problem flui
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Urine culture pass through 3 parts

O
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. I I:mn is the lgf'ts% portal of entry tr!‘t:nr bacteria ﬁ%'ﬁtsozos , fungu
and viruses ... n some cases can reac and cause
3. Cerebrospinal fluid znd viruses,. butin ey
1- meningitis 2- encephalitis
3- meningoensephalitis

Dr. Waleed Al Momani
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» Meningoencephalitis is inflammation or infection of
both the brain and meni@s

Dr. Waleed Al Momani
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Cerebrospinal Fluid

Cerebrospinal fluid specimens
are treated as STAT
(emergency) specimens in the
CML, where workup of the
specimens is initiated
immediately upon receipt.

Dr. Waleed Al Momani

Spinal fluid
is collected
for testing
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4 . Splltllm normal flora J! g3 1< say 23 sSputum s deep couph lasy jassall e bl o) g #

(trachea ,mouth)

~+ Itis pus that accumul@s deep in the lungs
patient with pneumonia, tuberc111051s or other LRT
lnfeCtIOIIS # bacterial influenza also can be collected in the same way

# it is very difficult to collect sputum without contamination >> so the first step after
collecting is decontamination >>by washing with disinfectant >> then smear

» Handling should be with extreme care because one
could easily be infected with the pathogens

TB Jl wwws s acid fast bacteria )l ga 4 ySau @ aiw Jol#

»  Better specimen may be collected by bronchial
aspiration through a bronchoscope or by
transtracheal aspiration = ™~

urine Ju éelsJ! suprapubic aspiration needle ! 5,55 juai #

# suprapubic aspiration needle + bronchoscope or transtracheal aspiration >> mostly used in
unconscious patients

Dr. Waleed Al Momani
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Sputum

Laboratory workup of a good quality

sputum specimen can provide
important information about a

patient’s lower respiratory infection,

whereas workup of a patient’s saliva
cannot.

Dr. Waleed Al Momani

Scanned by CamScanner



5. Throat swab - mainly used for tonsilitis
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Growth of diphtheria bacilli
Tellurite blood agr
'Lo@ﬂ“{r’s serum slope
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Throat Swabs

If a clinician suspects a pathoger
other that S. pyogenes to be cau

patient’s pharyngitis, that
information must be included on the
laboratory test requisition.

Dr. Waleed Al Momani
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6. Wound specimen

Dr. Waleed Al Momani
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The laboratory test requisition tha

accompanies a wound spem J
must indicate the type of wound

and its anatomical location.

!

Dr. Waleed Al Momani
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SRR # to d he infection in the ducti ithe le(urethritis)
to detect the infection in the reproductive system either male(urethritis) or
7- G C Cu“uresfemale( vaginitests or cervicitis)

* GCis a fastidious bacterium, it is microaerophilic,
capnophilic

»  Nontoxic swabs should be used to collect
specimens (vaginal, urethral; throat; rectal
cervical) for GC culture

» Should be inoculated directly in a special media
(Thayer-Marten) and incubated in CO2 incubator
with 5-10% O2

# GC is very sensitive to the cotton swap >> so we use special swap called (charcoal treated swaps )

# we can diagnose Neisseria gonorrhoeae by only gram stain

gram negative doblﬁcooci

Dr. Waleed Al Momani
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When attempting to culture Neisseria

gonorrhoeae, one should rember that itisa

fastidious, microaerophilic, and capnophilic

organisms.
| 4
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7. Fecal specimen

» Fecal specimen shoult@ collected at the lab and
processed immediately to prevent the decrease in
temperature and pH which will lead to the death of
Salmonella and Shigella

l33gas 1y96 room temperature | 5,/ 5¥ d>ys 35 Lds 83450 PH 9 37 313> doys ¢ yousall pusn [9dumy ppagaie Joia 4
fecal specimen JU paislsi juagiall Jsi Joia:

» The colon is anaerobic, fecal bacteria are obligate,
aertolerant and facultatlve anaerobes

59 clow &g JSlo yassall G1S o) J2a << &b OlgySan 39> patient history JI Gazluiy O3t o #t
: L J'i..d (I d...l..o: G whno cﬁﬁlera 85 w..dl‘g watery rice dlama“’::i’s..u

* The fecal specimen is cultured anaerobically
whenever food poisoning caused by Clostridium
SPP. 1S SuspeCtEd E-coli. I 495 cuuwalls food poisoning daas 4185 s JSle 1S of #

flaccid oo yall wic Jasisg clostridium botulinum 455 Cuwalls Jeall Jio canned food JSL 1S gi#
paralysis or diarrhea or

=

constipation
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In gastrointestinal infections, the
pathogens frequently overwhelm the
indigenous intestinal microflora, so that
they are the predominant organisms
seen in smears and cultures.

E-coli, vibrio cholera ,salmonella and shigella >>> facultative anaerobes
clostridium botulinum >> anaerobic

anaerobic condition o dcly) lgllasi 253 stool specimen I ail yai a3Y (piaglaalls o #
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The Pathology Department (“The Lab”)

et 55809 4 (pedlne By lonall il (38 (e
' alizel ade

 The CMLis an integral part of the Pathology

Department (which is frequently referred to
simply as “the lab”).

* The Pathology Department is under the direction

of a pathologist (a physician who has had
extensive, specialized training in pathology

Dr. Waleed Al Momani
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Anatomical Pathology

Most pathologists work in Anatomical Pathology,
where they perform autopsies in the morgue and
examine diseased organs, stained tissue sections, and
cytology specimens

Dr. Waleed Al Momani
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Anatomical Pathology include:
1. Histopathology Laboratory
2. the Cytology Laboratory

3. the Cytogenetics Laboratory

Dr. Waleed Al Momani
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Clinical Pathology consists of:
1. CML

2. Clinical Chemistry Laboratory
3. Hematology Laboratory

4. Blood Bank

5. Immunology Laboratory

Dr. Waleed Al Momani
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The Clinical Microbiology Laboratory

CML maybe under the direction of a pathologist, a
microbiologist or, in smaller hospitals, an MT who

has had many years of experience working in
microbiology

Dr. Waleed Al Momani
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Responsibilities

The primary mission of the CML is to assist clinicians
in the diagnosis and treatment of infectious diseases

The four major responsibilities of the CML are to

(a) Process clinical specimens,

(b) Isolate pathogens

(c) identify pathogens

(d) perform antimicrobial susceptibility testing when
appropriate to do so.

Dr. Waleed Al Momani
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In general, the processing of clinical specimens in the
CML includes

(a) examining the specimen macroscopically

(b) Examining the specimen microscopically

(c) inoculating the specimen to appropriate culture
media.

A less frequent responsibility of the CML is to process
environmental samples whenever there is an outbreak
or epidemic within the hospital.

Scanned by CamScanner



Isolation and Identification of Pathogens

To isolate bacteria and fungi from clinical specimens,
specimens are inoculated into liquid culture media or
onto solid culture media.

Dr. Waleed Al Momani
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Bacteriology Section

The responsibility of the Bacteriology Section of the
CML is to assist clinicians in the diagnosis of bacterial
diseases.

CML professionals gather “clues” (phenotypic
characteristics) about a pathogen until they have

sufficient information to identify it.

Dr. Waleed Al Momani
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The various phenotypic characteristics

» Gram reaction (i.e., Gram-positive or Gram-negative)
« Cell shape

« Morphologic arrangement of cells

« Growth or no growth on various types media

« Colony morphology

* Presence or absence of a capsule

» Motility

 Number and location of flagella

« Ability to sporulate

Dr. Waleed Al Momani
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» Location of spores (terminal or subterminal)

* Presence or absence of various enzymes

« Ability to catabolize various carbohydrates and
amino acids

« Ability to reduce nitrate

» Ability to produce indole from tryptophan

« Atmospheric requirements

» Type of hemolysis produced

Dr. Waleed Al Momani |
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Mycology Section

The overall responsibility of the Mycology Section of
the CML is to assist clinicians in the diagnosis of

fungal infections (mycoses).

Dr. Waleed Al Momani
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When isolated from clinical specimens, yeasts are
identified using various biochemical tests, primarily
based on their ability to catabolize various
carbohydrates.

Dr. Waleed Al Momani
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Fungal hyphae A colony (mycelium) of an Aspergillus
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Parasitology Section

The overall responsibility of the Parasitology Section of
the CML is to assist clinicians in the diagnosis of
parasitic diseases

infections caused by endoparasites (parasites that live
within the body), such as parasitic protozoa and

helminths (parasitic worms).

Dr. Waleed Al Momani
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In general, parasitic infections are diagnosed by
observing and recognizing various parasite life

cycle stages (e.qg., trophozoites and cysts of protozoa;
microfilariae, eggs, and larvae of helminths) in clinical
specimens.

Parasites are identified primarily by the characteristic
appearance (e.g., size, shape, internal details) of the
various life cycle stages that are seen in clinical
specimens. Sometimes, whole worms or segments of
worms are observed in fecal specimens
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Virology Section

The overall responsibility of the Virology Section of the
CML is to assist clinicians in the diagnosis of viral
diseases.

Many viral diseases are diagnosed using
immunodiagnostic procedures
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Techniques used to identify viral pathogens

1. Observation of intracytoplasmic or intranuclear viral
inclusion bodies in specimens by cytologic or
histologic examination

Dr. Waleed Al Momani
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2. Observation of viruses in specimens using electron
microscopy

3. Molecular techniques such as nucleic acid probes
and polymerase chain reaction assays

4. Virus isolation by use of cell cultures; viruses are
identified primarily by the type(s) of cell lines that they
are able to infect and the physical changes (called
cytopathic effect or CPE) that they cause in the infected
cells

Dr. Waleed Al Momani
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Mycobacteriology Section

« The primary responsibility of the Mycobacteriology
Section (or “TB Lab,” as it is often called) of the CML is
to assist clinicians in the diagnosis of tuberculosis

» Various types of specimens (primarily sputum
specimens) are processed

« Mycobacterium spp. are identified using a

combination of growth characteristics and various
biochemical tests
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