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Plan of presentation

1st part- CSF interpretation & procedure of LUMBAR
PUNCTURE (SPINAL TAP)

 Procedure of Lumbar Puncture (LP)
 CSF in meningitis of different etiologies
e EXAMPLES - CALCULATOR

2nd part - FULL BLOOD COUNT & BLOOD SMEAR



AlM

* To understand general trends & abnormalities in laboratory tests
interpretation in children

* To understand that normal ranges in paediatrics depend on age
* To know where to find them not memorise them

* Laboratory tests should be interpreted together with clinical
picture of the patient

» To practise on your own- examples




LUMBAR PUNCTURE (SPINAL TAP)
& INTERPRETATION OF CSF




Why do we perform LP?

INDICATIONS

Suspected CNS infection (to establish diagnosis, to make a provisional

diagnosis of bacterial or viral etiology, to identify microorganism to start proper
treatment)

Suspicion of malighancy with CNS involvement

Installation of intrathecal chemotherapy

the evaluation of various neurologic conditions (eg, normal
pressure hydrocephalus, Guillain-Barré syndrome, Multiple
Sclerosis, Creutzfeld-Jacob syndrome, metabolic disorders)
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LP in neonates
& infants

\ grzeblen talerza kosci biodrowej
L4/LS




LP- procedure
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LP & CSF- procedure
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EBM CONSULT
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LP & CSF

2 ¢ ’
Pl e N ’{ /( Cerebrospinal fluid,
e L N L_, collected from the thecal
.9 - .5‘ sac that surrounds the
9. \ e spinal cord




Analgesia in LP procedure

Local anestetic (EMLA cream)
Local anestetic (1% Lignocaine) sc
Benzodiazepines iv/po

General anaestesia /5




Needles to perform LP
-atraumatic needles
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Cerebrospinal fluid studies (CSF)

3 samples are needed
(1 ml=20 drops)

— Biochemical tests (cell count, protein, glucose)
+smear +Gram stain

— Microbiolology (bacterial cultures)

— Other tests (PCR, matabolic, serology, immunology, fluorescent

antibody, pathogen-specific antibody tests, and/or cultures for fungi, and
parasites may be necessary in special circumstances eg, in
immunocompromised hosts)

— REMEMBER TO LABEL EACH SAMPLE!!!
— REMEMBER TO CHECK SERUM GLUCOSE!!!






tel: +482284112 33

OROUN Krajowy Osrodek Referencyjny fax; +48 22841 00 65
ds. Diagnostyki Bakteryjnych Zakazen Osrodkowego Uktadu Nerwowego

koroun@nil.gov.pl

O KOROUN Aktualnosci/Ogtoszenia Dla Pacjenta Kontakt

KOROUN

Zespdt KOROUN

Metody badawcze

Metody fenotypowe:

Czym sie zajmujemy

» identyfikacja drobnoustrojow z zastosowaniem podstawowych testéw biochemicznych (réwniez komercyjnych testow
identyfikacyjnych);

Metody badawcze

v identyfikacja drobnoustrojow z zastosowaniem aparatow automatycznych;

Wspdtpraca miedzynarodowa

» identyfikacja drobnoustrojow bezposrednio w materiatach klinicznych pobranych od pacjentéw z podejrzeniem inwazyjnego

Akredytacja

zakazenia z zastosowaniem szybkich testow lateksowych:;

n okreslanie grup i typdw serologicznych izolatéw wybranych gatunkéw drobnoustrojéw z zastosowaniem monoklonalnych surowic;

Certyfikaty

» okreslanie lekowrazliwosci izolatow bakteryjnych referencyinymi metodami oznaczania najmnigjszych stezen hamujacych

Publikacje

antybiotykdw i chemioterapeutykdw (metoda mikrorozciericzen w bulionie, metoda rozcieiczen w agarze, metoda dyfuzji z paska z
gradientem stezenia antybiotyku).

Kontakt

Metody molekulamne:

v identyfikacja wybranych gatunkow drobnoustrojow (rowniez bezposrednio w materiatach klinicznych i materiatach uzyskanych post

mortem) poprzez wykrywanie gatunkowo-specyficznych sekwencji DNA w reakcji faricuchowej polimerazy (PCR) oraz Real-Time PCR
(RT-PCRY);

v okreslanie grup serologicznych N. meningitidis oraz typdw serologicznych Streptococcus pneumoniaei Haemophilus influenzae z
zastosowaniem specyficznych reakcji PCR oraz RT-PCR;
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Before LP- our responsibilities

Explain indications and procedure to the
child&parents

Take informed consent from parents and patients
Check PLT and coagulation tests (INR) !

Ask for help (2 nurses)

Prepare skin in a sterile fashion

Prepare local anestetics

Prepare 2 needles & 2 pairs of sterile gloves
Check serum glucose



CSF interpretation

aetiology | colour Clear- | Cells/ 1pl | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |complete <5 <0.4 >0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningiti ish clear/ pus | thousands | neutrofil
S es
Viral Agua- clear Up to 75-100% | 0.5-2.0 >0.6 2.1-3.0 Ina
meningiti like Several | lymphoc normal
S hundreds ytes ranges
or |
TBC Yellow- clear Up to 75-100% | Zwykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0




CSF interpretation

aetiology | colour Clear- | Cells/ 1ul | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |[complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningit ish clear/ | thousands | neutrofil
is pus PPN es
Viral Agua- clear Up to 75-100% | 0.5-2.0 >0.6 2.1-3.0 Ina
meningit like Several | lymphoc normal
is hundreds ytes ranges
or |
TBC Yellow- clear Up to 75-100% | Zwykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0




CSF interpretation

aetiology | colour Clear- | Cells/ 1ul | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |[complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningit ish clear/ pus | thousands | neutrofil /
is PPN es /
Viral | Agua- | clear Up to /7?1»0'0% 0.5-2.0 >0.6 2.1-3.0 Ina
meningit like Several ymphoc normal
is hundr ytes ranges
or |
TBC Yellow- clear |/ Up to 75-100% | Zwykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0
/

Inflam{nation



CSF interpretation

aetiology | colour Clear- | Cells/ 1ul | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |[complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningit ish clear/ pus | thousands | neutrofil
is PN es /
Viral Agua- clear Up to 75-100% | 0.5-2.0 ¥/  >06 2.1-3.0 Ina
meningit like Several | lymphoc normal
is hundreds ytes ranges
or |
TBC Yellow- clear Up to 75-100% wykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0
./
Bacteria use glucose




CSF interpretation

aetiology | colour Clear- | Cells/ 1ul | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |[complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningit ish clear/ pus | thousands | neutrofil
is PPN es [
Viral Agua- clear Up to 75-100% | 0.5-2.0 >0.6 2J1-3.0 Ina
meningit like Several | lymphoc normal
is hundreds ytes ranges
or |
TBC Yellow- clear Up to 75-100% | Zwykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0
. I,
Anaerobic metabolism




CSF interpretation

aetiology | colour Clear- | Cells/ 1ul | smear protein glucose lactates Cl
ness (g/1) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |[complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)
bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningit ish clear/ pus | thousands | neutrofil
is es
Viral Agua- clear Up to 75-100% | 0.5-2.0 >0.6 2.1-3.0 In a
meningit like Several | lympho- normal
is hundreds cytes ranges
or |
TBC Yellow- clear Up to 75-100% | Zwykle <0.3 >4.0 !
of CNS ish 1000 lymphoc ok.
ytes 1.0




CSF interpretation

aetiology | colour Clear- | Cells/ 1pl | smear protein glucose lactates Cl
ness (g/) (CSF/serum) | (mmol/l) | (mmol/l)
NORMAL | Agua- |complete <5 <0.4 2 0.6 <2.1 >117
like (neonates (neonates
< 20) <1)

bacterial | Yellow- Not Up to 90-100% >1.0 <0.4 >4.0 !
meningiti ish clear/ pus | thousands | neutrofil

S es

Viral Agua- clear Up to 75-100% | 0.5-2.0 >0.6 2.1-3.0 Ina

meningiti like Several | lymphoc normal

S hundreds ytes ranges

or |



Cerebro-spinal fluid (CSF) interpretation

Wyniki
Kwas mlekowy 1.5(0.5-2.1) [mmol/L]
Komentarz -
Barwa bezbarwny ({ wodojasny )
Przejrzystosc  przejrzysty ([ przejrzysty))
Pleocytoza -
Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym -
Odczyn Pandy'ego w plynie mozgowo rdzeniowym -

Biatko catkowite - H
teln
Glukoza - E,eva{;ed PrO
Chlorki 119 (115-130) [mmol/L] S
Biatko catkowite - m ed n H
ma tion
Plyn po odwirowaniu - ,’nﬂa m
CytOS’/:S‘ m Plyn po odwirowaniu klarowny ()
7, ’(767/77 €ans Odczyn Nonne-Appelta | ujemny (( ujemny ) Gl Uucose in CcS F must b
. /770{:/'0/7 67/70’ Odczyn Pandy'ego | ujrmny ([ ujemny )) r-e/a l‘:ed to / . e
9ives 4 Ue ap Biatko catkowite | 28.00 (20-50) [mg/dl] giucose n
e z‘;/b/og Yy out Glukoza C23.0 (20-85) [mz/dl]
Cytoza (@ (kghorek/ul ) (0-30) [/pl] serum (2/3 ) 4

General ryle -
bacteria eqt
glucose



Questions!

;
v
£
&

' 2
.
.
Il: ‘

N g .....p.}J |



Let’s practise.....




Case 1

* PC: 8/12 girl with
fever 40°C,
vomiting for 2
days

* O/E: poor general
condition, bulging
fontanel, nuchal
rigidity, petechiae,
CRT> 5 sec



* 8/12 girl with
fever 40°C,
vomiting for 2
days

e poor general
condition, bulging
fontanel, nuchal
rigidity, petechiae,

Non blanching rash CRT> 5 sec




Case 1

Wyniki

Kwas mlekowy -
Komentarz -

Barwa

Przejrzystosc

Pleocytoza

Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym
Odczyn Pandy'ego w plynie mézgowo rdzeniowym

Biatko catkowite -

Glukoza
Chlorki
Biatko catkowite

Plyn po odwirowaniu

Plyn po odwirowaniu -
Odczyn Nonne-Appelta -
Odczyn Pandy'ego -
Biatko catkowite -
Glukoza -

Qytoza -

ksantochromiczny ({ wodojasny )
metny (( przejrzysty))

10240 (/ ul ) (0-5) [/ ul]

ujemny ({ ujemny )

dodatni (++){{ ujemny ))

45.0(40-85) [mgrdI]
121 (115-130) [mmaol/L]
154.00 {15-45) [mg/dl]

klarowny, obecny bialy osad ()

8/12 girl with fever
40°C, vomiting for 2
days

poor general
condition, bulging
fontanel, nuchal
rigidity, petechiae,
CRT> 5 sec

Glucose (serum)-
100 mg%

CSF smear: 98%
polymorphs



Case 1

Wyniki

Kwas mlekowy -

Komentarz -

Barwa

Przejrzystosc

Pleocytoza

Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym
Odczyn Pandy'ego w plynie moézgowo rdzeniowym

ksantochromiczny ([ wodajasny ))
metny (( przejrzysty))

10240 (7 ul 1) (0-5) [/ wl]

ujemny ([ ujemny J)

dodatni (++) ({ ujemny ))

Biatko catkowite -

Glukoza
Chlorki
Biatko catkowite

Plyn po odwirowaniu

45.0(40-85) [mg/dI]
121 (115-130) [mmaol/L]
154.00 (15-45) [mg/dl]

klarowny, obecny biaky osad ()

Plyn po odwirowaniu -

Odczyn Nonne-Appelta -

Odczyn Pandy'ego -
Biatko catkowite -

Glukoza -

Cytoza -

o 8/12 girl with fever
40°C, vomiting for 2
days

e grave general
condition, bulging
fontanel, nuchal
rigidity, petechiae,
CRT> 5 sec

* G(-) diplococcus in
CSF




Case 1

Wyniki

Kwas mlekowy -

Komentarz -

Barwa

Przejrzystosc

Pleocytoza

Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym
Odczyn Pandy'ego w plynie moézgowo rdzeniowym

ksantochromiczny ([ wodajasny ))
metny (( przejrzysty))

10240 (7 ul 1) (0-5) [/ wl]

ujemny ([ ujemny J)

dodatni (++) ({ ujemny ))

Biatko catkowite -

Glukoza
Chlorki
Biatko catkowite

Plyn po odwirowaniu

45.0(40-85) [mg/dI]
121 (115-130) [mmaol/L]
154.00 (15-45) [mg/dl]

klarowny, obecny biaky osad ()

Plyn po odwirowaniu -

Odczyn Nonne-Appelta -

Odczyn Pandy'ego -
Biatko catkowite -

Glukoza -

Cytoza -

8/12 girl with fever
40°C, vomiting for 2
days

grave general
condition, bulging
fontanel, nuchal
rigidity, petechiae,
CRT> 5 sec

G(-) diplococcus in
CSF

PCR test of CSF
reveales
N.meningitidis




Case 1

Wyniki

Kwas mlekowy -

Komentarz -

Barwa

Przejrzystosc

Pleocytoza

Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym
Odczyn Pandy'ego w plynie moézgowo rdzeniowym

ksantochromiczny ([ wodajasny ))
metny (( przejrzysty))

10240 (7 ul 1) (0-5) [/ wl]

ujemny ([ ujemny J)

dodatni (++) ({ ujemny ))

Biatko catkowite -

Glukoza
Chlorki
Biatko catkowite

Plyn po odwirowaniu

45.0(40-85) [mg/dI]
121 (115-130) [mmaol/L]
154.00 (15-45) [mg/dl]

klarowny, obecny biaky osad ()

Plyn po odwirowaniu -

Odczyn Nonne-Appelta -

Odczyn Pandy'ego -
Biatko catkowite -

Glukoza -

Cytoza -

8/12 girl with fever
40°C, vomiting for 2
days

grave general condition,
bulging fontanel, nuchal
rigidity, petechiae, CRT>
5 sec

G(-) diplococcus in CSF

PCR test of CSF reveales

N.meningitidis

Dgn: bacterial

meningitis- Neisseria

meningitidis




Case 2

14-year-old boy

PC: History of fever,
headache photophobia,
vomiting for 1 day

No PMH

O/E: GCS 15, full
contact, (+) meningeal
Signs



* 14 years old boy
* History of fever,

photophobia, vomiting,
nuchal rigidity for 1 day

Case 2

Wyniki

Kwas mlekowy

1.9(0.5-2.2) [mmoliL]

Komentarz -

Barwa
Przejrzystosc

bezbarwny ({ wodojasny ))

przejrzysty (( przejrzysty))

Pleocytoza -
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
Biatko catkowite -

Glukoza -

Chlorki

119(115-130) [mmol/L]

Biatko catkowite -

Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy'ego
Biatko catkowite
Glukoza

Cytoza

mato mat. ()

ujemny {( ujemny ))
ujemny {( ujemny ))
48.00(15-45) [mg/dl]
70.0 (40-85) [mg/dI]

97 (komarek/ul) (0-10) [/ul]




Case 2

14 years old boy

History of fever,
photophobia, vomiting,
nuchal rigidity for 1 day

Serum glucose: 91
mg/dl

CSF smear: 80%
lymhocytes

Wyniki

Kwas mlekowy

1.9(0.5-2.2) [mmoliL]

Komentarz -

Barwa
Przejrzystosc

bezbarwny ({ wodojasny ))

przejrzysty (( przejrzysty))

Pleocytoza -
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
Biatko catkowite -

Glukoza -

Chlorki

119(115-130) [mmol/L]

Biatko catkowite -

Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy'ego
Biatko catkowite
Glukoza

Cytoza

mato mat. ()

ujemny {( ujemny ))
ujemny {( ujemny ))
48.00 (15-45) [mg/dl]
70.0 (40-85) [mg/dI]

97 (komarek/ul)) (0-10) [7ul]




* 14 years old boy
* History of fever,

photophobia, vomiting,
nuchal rigidity for 1 day

 Enterovirus found on

Case 2

PCR test of CSF

Wyniki

Kwas mlekowy

1.9(0.5-2.2) [mmoliL]

Komentarz -

Barwa
Przejrzystosc

bezbarwny ({ wodojasny ))

przejrzysty (( przejrzysty))

Pleocytoza -
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
Biatko catkowite -

Glukoza -

Chlorki

119(115-130) [mmol/L]

Biatko catkowite -

Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy'ego
Biatko catkowite
Glukoza

Cytoza

mato mat. ()

ujemny {( ujemny ))
ujemny {( ujemny ))
48.00 (15-45) [mg/dl]
70.0 (40-85) [mg/dI]

97 (komarek/ul)) (0-10) [7ul]




Case 2

14 years old boy
History of fever,
photophobia, vomiting,
nuchal rigidity for 1 day
Enterovirus found on
PCR test of CSF

Dgn: viral meningitis
due to Enterovirus

Wyniki

Kwas mlekowy

1.9(0.5-2.2) [mmoliL]

Komentarz -

Barwa
Przejrzystosc

bezbarwny ({ wodojasny ))

przejrzysty (( przejrzysty))

Pleocytoza -
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
Biatko catkowite -

Glukoza -

Chlorki

119(115-130) [mmol/L]

Biatko catkowite -

Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy'ego
Biatko catkowite
Glukoza

Cytoza

mato mat. ()

ujemny {( ujemny ))
ujemny {( ujemny ))
48.00 (15-45) [mg/dl]
70.0 (40-85) [mg/dI]

97 (komarek/ul)) (0-10) [7ul]




Case 3

16 years old girl

Suden onset od headache
(bilateral temporal) , no
nausea, vomiting, no
fono- &fotofobia

Family history of migraine
headache in mother &
aunt

On examination- neck
stiffness (3 cm) ,other
meningeal signs negatitve



16 years old girl

Suden onset od
headache
(bilateral
temporal), no
nausea,
vomiting, no
fono- &fotofobia

Family history of
migraine
headache in
mother & aunt

Case 3

Kwas mlekowy

2.2(05-2.2) [mmol/L]

Komentarz -

Barwa
Przejrzystosc

bezbarwny (( wodojasny )

przejraysty (( przejrzysty))

Pleocytoza -
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym -

Biatko catkowite -

Glukoza -

Chlorki

121 (115-130) [mmol/L]

Biatko catkowite -
Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy'ego
Biatko catkowite
Glukoza

(ytoza

Klarowny ()

stabo dodatni (+) (( ujemny )
stabo dodatni (+) (( ujemny )
71,00 (15-45) [mg/d])

62.0 (40-85) [mgrdi]

160 (komarek/ul)) (0-10) [/ul]



C a S e 3 Kwas mlekowy

2.2(0.5-2.2) [mmolL}

Komentarz -

Barwa
Przejrzystosc

bezbarwny (( wodojasny )

praejraysty (( przgjrzysty)

16 years old girl Pleocytoza

Suden onset od headache

Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -
Odczyn Pandy ego w plynie mézgowo rdzeniowym

121 (115-130) [mmol/L]

klarowny ()

(bilateral temporal) , no Bialko calowite
nausea, vomiting, no Glukoza -
. Chlorki
fono- &fotofobia o
iatko catkowite -
Family history of migraine Pyn po odwirowaniu
headache in mother & e A
Odczyn Nonne-Appelta

aunt Odczyn Pandy'ego
Serum glucose: 81 mg/d' Biafko cafkowite
Glukoza

(ytoza

stabo dodatni (+) (( ujemny )
stabo dodatni (+) (( ujemny )
71.00(15-45) [mg/dl]

62.0 (40-85) [mg/dl]

160 (komarek/ul)) (0-10) [/ul]

Osoba odpowiedzialna za wynik: WIESLAWA KROL, PWZ: 00610



Case 3

Kwas mlekowy 2.2(0.5-2.2) [mmol/L]

Komentarz -
e 16 years old girl L e
¢ SUden OnSEt Od headaChe OdczynNonneAppeItawp!yniemézgow&rdT::icwow(;:
(bilateral temporal) , no Sl i )
nausea, vomiting, no Glokoza -
fono_ &fotofo bia Bia'koca;l;:ir:el -121 (115-130) [mmol/L]
Plyn po odwirowaniu -
* Family history of migraine 2 i ———

Odczyn Nonne-Appelta stabo dodatni (+) (( ujemny ))
Odczyn Pandy'ego  stabo dodatni (+) (( ujemny )

GRAN % * (0-6) [%]

Biatko catkowite  71.00 (15-45) [mg/dl]

aunt LYMPH % * (40-80) [%] Glukoza 62.0 (40-85) [mg/dl]
o O . MONO % *(15-45) [%] Cytoza 160 (komérek/ul)) (0-10) [/u]
N eXaminajg eoswox o a 23 wynik: WIESLAWA KROL, PWZ- 00610
. NEUTROCYTY 14 %
stiffness IMFOCYTY 6%
Komentarz LIMFOCYTY POBUDZONE 2 %
(3 cm) ,other MONOCYTY 14 %

KOMORKI PLAZMATYCZNE 2 %

signs negatitvel  wakwore *or



Case 3

* 16 years old girl

e Suden onset od headache
(bilateral temporal) , no
nausea, vomiting, no
fono- &fotofobia

* Family history of migraine
headache in mother &
aunt

Enterovirus from CSF was
detected (PCR kit)

Dgn: viral meningitis due to
Enterovirus

Kwas mlekowy
Komentarz
Barwa
Przejrzystos¢
Pleocytoza

2.2(0.5-2.2) [mmol/L]

bezbarwny (( wodojasny ))

przejrzysty (( przejrzysty))

Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym -

Odczyn Pandy'ego w plynie mozgowo rdzeniowym

Biatko catkowite -

Glukoza
Chlorki

121 (115-130) [mmol/L]

Biatko catkowite -
Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta
Odczyn Pandy’ego
Biatko catkowite
Glukoza

Cytoza

klarowny ()

stabo dodatni (+) (( ujemny ))
stabo dodatni (+) (( ujemny ))
71.00 (15-45) [mg/dI]

62.0 (40-85) [megrd]

160 (komaorek/ul)) (0-10) [/ul]

Osoba odpowiedzialna za wynik: WIESEAWA KROL , PWZ: 00610



Case 4

18-month-old boy

History of fever up to 40°C
for 6 days

Received penicylin orally
(due to suspicion of
tonsillitis), then azytromycin
orally (due to suspicion of
bronchitis) — no result

Sent to hospital
Generally unwell, GCS 12
Dehydrated

Possititive all meningeal
signs



Case 4

6.8(0.5-2.2) [mmol/L]

bezharwny (( wodojasny ))

lekko metny (( przejrzysty))

700 (/1)) (0-5) [/}

114(115-130) [mmol/L]

klarowny, obecny osad erytrocytow ()

Kwas mlekowy
Komentarz -
18-month-old boy o
Przejrzystosc
History of fever up to o
o Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -
40 C fOF 6 dayS Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
. . . Biatko catkowite -
Received penicylin orally Glkoza -
> * Chlorki
(due to suspicion of il
tonsillitis), then Sne—
. Plyn po odwirowaniu
azytromycin orally (due to Odcyn Nonne Appea

stabo dodatni (+) (( ujemny )
dodatni (++) ( ujemny))
82.00 (15-45) [mg/dI]

34,0 (40-85) [mg/d]

bronchitis) — no result i
Biatko catkowite
Generally unwell, GCS 12 Pt

Serum glucose: 69 mg/di



Case 4

Kwas mlekowy

6.8(0.5-2.2) [mmol/L]

Komentarz -

* 18-month-old boy Barwa

Przejrzystosc

bezbarwny (( wodojasny ))

lekko metny (( przejrzysty))

700 (/pl)) (0-5) {/ul]

114(115-130) [mmol/L]

klarowny, obecny osad erytrocytow ()

Pleocytoza
GRAN % 93.0(0-6) [%] Odczyn Nonne-Appelta w plynie mézgowo-rdzeniowym -
LYMPH %  4.00 (40-80) [%] Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
MONO % 3.00 (15-45) [%] Bltn i
EOSYNO% *()[%] vl
Chlorki
Komentarz - Biafko catkowite -
Makrofagi * () [%] Plyn po odwirowaniu -
e . Plyn po odwirowaniu
Osoba odpowiedzialna za wynik: ANNA JENCZELEWSKA, PWZ: 01748 o e i

Odczyn Pandy'ego
Biatko catkowite

Glukoza

* Possititive meningeal T

signs

stabo dodatni (+) (( ujemny ))
dodatni (++) (( ujemny )
82.00(15-45) [mg/d]
34.0(40-85) [mgy/dl]



GRAN% 93.0(0-6) [%]
LYMPH %  4.00 (40-80) [%]
MONO % 3.00 (15-45) [%]
EOSYNO% () [%]

Komentarz -
Makrofagi * () (%]

Case 4

Kwas mlekowy

Barwa
Przejrzystosc
Pleocytoza

6.8(0.5-2.2) [mmol/L]

Komentarz -

bezbarwny (( wodojasny ))
lekko metny (( przejrzysty))
700 (/pl)) (0-5) {/ul]

Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -
Odczyn Pandy’ego w plynie mozgowo rdzeniowym -
Biatko catkowite -

Osoba odpowiedzialna za wynik: ANNA JENCZELEWSKA, PWZ: 01748 Glukoza -

* CSF culture- negative

Chlorki

114(115-130) [mmol/L]

Biatko catkowite -

Plyn po odwirowaniu -

Plyn po odwirowaniu
Odczyn Nonne-Appelta

. . . Odczyn Pandy'ego
* What is the diagnosis? S

Glukoza

klarowny, obecny osad erytrocytow ()
stabo dodatni (+) (( ujemny )

dodatni (++) (( ujemny )
82.00(15-45) [mg/d]

34,0 (40-85) [mg/dl]

(ytoza -



Case 4

Kwas mlekowy 6.8(0.5-2.2) [mmol/L]

GRAN% 93.0(0-6) [%]

Komentarz -
LYMPH%  4.00 (40-80) [%] Barwa Dbezbarwny (( wodojasny ))
MONO % 3.00(15-45) [%] Przejrzystosé lekko metny (( przejrzysty))
EOSYNO % * () [%) Pleocytoza 700 (/I )) (0-5) [/pl]
Odczyn Nonne-Appelta w plynie mozgowo-rdzeniowym -
Komemarf Odczyn Pandy'ego w plynie mozgowo rdzeniowym -
Makrofagi *() [%] Biatko calkowite. -
Osoba odpowiedzialna za wynik: ANNA JENCZELEWSKA, PWZ 01748 Glukoza -
Chlorki 114(115-130) [mmol/L]
Biatko catkowite -
Plyn po odwirowaniu -
e Possitive PCR TEST in CSF Plyn po odwirowaniu - klarowny, obecny osad erytrocytow ()
. Odczyn Nonne-Appelta  stabo dodatni (+) (( ujemny ))
* DNA of §tr. Ppgumonlae Odczyn Pandyego dodatni(+#)( emny)
( +) was identified Bialko catkowite 82,00 (15-45) [me/dl]
® Dgn: ? Glukoza 34.0(40-85) [mg/dl]

(ytoza -



Case 4

Kwas mlekowy 6.8(0.5-2.2) [mmol/L]

GRAN% 93.0(0-6) [%]

Komentarz -
LYMPH% 4.00 (40-80) [%] Barwa Dbezbarwny (( wodojasny ))
MONO % 3.00(15-45) [%] Przejrzystosé lekko metny (( przejrzysty))
EOSYNO % * () [%) Pleocytoza 700 (/1)) (0-5) [/ul]
e | Odczyn NonneAppeltawpiym'e m?zgowwdzen?owym -
Makrofagi *0 [4] Odczyn Pandy'ego w plynie mozgow.o rdzemm -
Biatko catkowite -
Osoba odpowiedzialna za wynik: ANNA JENCZELEWSKA, PWZ: 01748 Glukoza -
Chlorki 114 (115-130) [mmol/L]
Biatko catkowite -
Plyn po odwirowaniu -
* Possitive PCR TEST in CSF Plyn po odwirowaniu - klarowny, obecny osad erytrocytow ()
* DNA of Str. Pneumoniae (+) was Odczyn Nonne-Appelta - sfabo dodati +)(( ujemny )
identified Odczyn Pandy'ego dodatni (++) ( ujemny )
 Dgn: bacterial pneumococcal Biatko catkowite  82.00 (15-45) [mg/dl]
meningitis Glukoza 340 (40-85) [mg/d]

(ytoza -



PART 2
FULL BLOOD




 Hematological & CSF values depend on age (always
check child’s age before interpreting blood
results!)

* Blood smear change throughtout the childhood
(1st shift- 4 day, 2nd shift — 4 year)

* Laboratory tests should be interpreted together
with clinical picture of the patient



LEUKOCYTES IN CHILDREN-
range strongly depends on age

- 1. Day of life 1/12 2/12 3-6/12 1. Year old 6.-12. years
RBC (x 6,0+ 1,0 51+1,2 4,1+1,2 3,7t0,6 4,7+0,6 4,5+0,6 4,6+0,6 4,6+0,6
10%2/l)

Hgb (g%) 18,0+ 4,0 17,5+4,0 14,0+ 2,5 11,2+1,8 12,6 +1,5 12,6 +1,5 12,5+1,5 13,5+ 2,0
Hct (%) 60 £ 15 54 +£12 43+10 35+7 35%5 34+4 37+3 40+5
MCV (f1) 110+ 10 107 £ 19 104 + 12 95+8 76+ 8 78+6 81+6 86+9
MCH (pg) 34+3 34+3 33+3 30+3 27 +3 27 +2 273 29+4

MCHC (g%) 33+3 33+%5 33+4 32+3,5 33+3 34+2 34+3 34+3

WBC(x 18+8 14+8 12+7 105 126 11+5 10*5 94
10%/1)

R e/} 100 — 450 160 - 500 200 - 500 210 - 650 200 - 550 200 - 550 200 - 490 170 -450



Normal blood smear with red blood cells (majority of cells shown), white blood
cells (segmented neutrophils) and platelets (small purple dots). Image credit:

Bette Jamieson, MEd
erythrocyte

monocyte
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Figure 149-1 Major cytokine sources and actions to promote hematopoiesis. Cells of the bone marrow microenvironment, such as mac-
rophages, endothelial cells, and reticular fibroblasts, produce macrophage colony-stimulating factor (M-CSF), granulocyte-macrophage colony-
stimulating factor (GM-C5F), and granulocyte colony-stimulating factor {G-CSF) after stimulation. For all lineages, optimal development requires a
cormbination of early and late acting factors. BFU, Burst-forming unit; CFU, colony-forming unit; EPO, erythropoietin; IL, interleukin; M5C, myeloid
stem cell; PSC, pluripotent stemn cell; TNF, tumor necrosis factor; TPO, thrombopoietin. (From Sieff CA, Nathan DG, Clark SC: The anatomy and phys-
iology of hematopoiesis. In Orkin 5H, Mathan DG, editors: Hematology of Infancy and Childhood, ed 5, Philadelphia, 1998, WEB Saunders, p 168.)




MYELOIDS

Bone marrow periferal blood



Teenagers & adults

Table 2. Normal White Blood Cell
Distribution

White blood Normal percentage of
cell line total leukocyte count
Neutrophils 40 to 60

Lymphocytes 20 to 40

Monocytes 2o S

Eosinophils 1 to4

Basophils 0.5 to |

Information from reference 8.




Differential White Blood Cell Count

Normal Pediatric Values

White Blood
Cells Neutrophils Lymphocytes Monocytes
Age (x10%L) (%) (x10%L) (%) (x10%L) (%)
Birth 9-30 41-81 6-26 26-36 1-11 04-3.1
1-3 days 9-38 41-81 6-26 21-41 1-17
4-7 days 5-11 30-60 1.5-15 31-51 2-17 03-2.7
7-14 days 5-20 25-55 1.0-10 33-63 2-17 0.2-24
15-60 days 5-20 20-50 41-71
2-5 months 5.5-18 20-50 4-74
6 months-1 year 0.0-17.5 15-45 0.5-9.3 47-17 14-21 0-24
1-3 years 6.0-17.0 15-45 44-74
3-5 years 5.5-155 25-57 1.5-75 35-65 1.5-8.5 0-0.8
6-10 years 45-145 38-68 25-54
10-15 vears 45-135 40-70 1.5-6.5 28-48 1.5-6.5
15-20 years 45-125 42-72 1.5-75 25-45 1.5-5.0 0-0.8




Haemoglobin-
range strongly depends on age

- 1. Day of life 1/12 2/12 3-6/12 1. Year old 6.-12. years
RBC (x 6,0+1,0 5112 4,1+1,2 3,706 4,7+0,6 4,5+0,6 4,6+0,6 4,6+0,6
10%2/l)

Hgb (g%) 18,0+ 17,5+4,0 14025 11,2+1,8 12,6+15 126+1,5 12,5+1,5 13,5+2,0

4,0
Hct (%) 60 + 15 54 +12 43+10 35+7 35+5 34+4 37+3 40 +5
110110 107 + 19 104 + 12 95 + 8 76 + 8 78+6 81+6 86 +9
3413 34+3 33+3 30+3 27 +3 27 +2 27 +3 29+4
VST 33+3 33+5 33+4 32+3,5 33+3 34+2 34+3 34+3

A&/} 100 — 450 160 - 500 200 - 500 210-650 200 -550 200 - 550 200 -490 170 - 450



HEMATOLOGICAL VALUES-
NORMAL RANGE

Table 149-2 | Hematologic Values During Infancy and Childhood

DIFFERENTIAL COUNTS
HEMOGLOBIN  HEMATOCRIT LEUKOCYTES NEUTROPHILS
(g/dL) (%) (per mm?) (%) NUCLEATED
RETICULOCYTES LYMPHOCYTES EQSINOPHILS MONOCYTES RED CELLS/100
AGE MEAN RANGE MEAN RANGE  (%)MEAN  MEAN RANGE MEAN RANGE (%) MEAN (%) MEAN (%) MEAN WBCs
Cod 168 137-201 55 4545 5 18,000 9000-30000 &1  40-80 kil 2 b !
blood
2wk 165 1320 0 4266 1 12000 5000-21,000 40 48 3 9 310
imo 120 95145 W 314 1 12000 64000-18000 30 63 2 5 0
bmob 120 10514 ¥ 334 1 10,000 4000-15000 45 18 2 ] 0
yr
-2y 130 11-16 B M0 1 8000  4500-13500 55 38 2 5 0
Adult
Female 140 12-16 2 34 16 7500 5000-10000 55 3570 3% 3 ! 0

Male 160 14-18 4] 42-52

Fram Behrman RE, editor: Nelson Textbook of Pediatrics, ed 14, Philadelphia, 1992 WB Saunders,
WBCs, White bload cells



CBC

Wynik -
WB—1 0.0) [x 10\A3/pL]
MID%
MID# -
RBC 517(4.7-6.1) [x 10\6/uL]
/ .0-18.0) [g/dl]
40 54) [%]
L(/hat’s pm‘:iem‘:’s AGE? MCV 84.5[?8—95)[fL]

MCH 28.2 (26-32) [pg]

\ MCHC 33.4 (31-35) [g/dl]
RDW 8 (11.5-14.0) [%]
PLO—400) [x 10\A3/pL]
PCT U5 (0.100-0.500) [%]

MPV 9.5 (7.4-11.0) [fL]
PDW 10.4(10-18)
P-LCR 20.7 (14.0-43.0)

LYMPH/% 25.5 (28'9-46.5) [%] 2 S/’II.FtS.'

NEUT'% 61.2 (43-65) [%]

MONO % 11.9 (4.4-12.3) [%] 7) 4 - 7days

BASO % 0.7 (0-1) [%]
LYMPH # W)l A3/pL] 2)4 years

NEUT # 6.0) [x10\A3/pL]
MONO # 0.73 (0.18-0.78) [x 10\*3/pL]
EOSYNO # 0.04 (0.0-0.44) [x 10\3/pL]
BASO # 0.04 (0.0-0.1) [x 10\*3/pL]
EOSYNO % 0.7 (0.0-4.4) [%]
Komentarz -




Final diagnosis should be set alltogether
on history, findings in physical
examinations & additional tests

Table 93-3 [Dhfferentatimg Wiral from Bactenal
Infechons

VARIABLE WiIRLAIL BACTERILAL
FPetechiae Presaent Present
Purpura Rare i sevare
Leukocytosis Uncommon Common
Shift-to-the-laeft {Thands) Lncommaon Cormrmeon
MNeutropenia Fossible Suggests

owverw helming
infection

T ESRE Unusual’ Cormimaon

T CRP Unusual Cormmaon

T THFE IL-1, PAF Lincommaon Cormimaon
Meningitis (pleccytosis) Lyrmmphocytic! MNMeutrophilic
Meningeal signs positive?! Presaent Present

CEP C-reactive protein: E5R, erythrrocoyte sedimentaticn rate; (L, imterdesukin:
ParE platelet-activaeting factor; TIWE tumor necrosis factor

“Ldemowvirus and herpes simplex may cause leukooytosis and ncreased ESRE;
Epst=im-Barr wines may causs petechias and increased ESRL

rEary wiral fenterovimnus, arbowines) menimgitis imitially may hawe a newutrophilic
pleccytosis.

Huchsal rigidity, bulgimg fomtanalles, Kemig sign, Brudzinski sign.



PCl
IL-6 CRP
IL-10

\: —0\'
12 24 48 72
Time (hours)

Plasma conccentration

o
N
(o))

Kinetic profiles of different biomarkers of bacterial infection.
Adapted from Meisner M. !

Review of Therapeutics

Procalcitonin Monitoring as a Guide for Antimicrobial Therapy: A
Review of Current Literature

Elizabeth W. Covington &, Megan Z. Roberts, Jenny Dong



Classification of neutrophilia

Spurious

Platelet clumping
Mixed cryoglobulinemia
Primary (no other evident associated disease)

Myeloproliferative disorders (eg, CML, PV, ET)
Hereditary neutrophilia

Chronic idiopathic neutrophilia

Familial myeloproliferative disease

Congenital anomalies and leukemoid reaction
Down syndrome

Leukocyte adhesion factor defidency

Familial cold urticaria and leukocytosis

Secondary

Infection
Stress [ physical or emotional stress, vigorous exercise)
Cigarette smoking
Drugs
Glucocorticoids
Recombinant G-CSF or GM-CSF*
Catechalamines (epinephring)
Lichduinm
All-trens retinole acid
Igalabed case reports for occasional other drugs
Monhematologic malignancy
Heatstroke

Generalized bone marrow stimulation (as in hemolysis)

Most commonly encountered causes of neutrophilia are shown in bold.

CML: chronic myelogenous leukemia; PV: polycythemia vera; ET: essential thrombocythemia;
G-CSF: oranulocyte colonyv-stimulating factor: GM-CSF: granulocyvte-macronhaoe colony-

T wac

In children the
most common
reason for
leukocytosis
with
neutrofilia is
bacterial
infection!!!




Leukopaenia - main causes

Viral infections !!!1ll- the most common

- Bacterial infection- advanced SIRS& sepsis- poor prognosis

-Leukemia- Bone marrow gets damaged, and normal marrow cells are
replaced with immature forms

-HIV and AIDS

- Chemotherapy and radiation therapy- kills cancerous cells along with
healthy blood cells

- aplastic anemia- Failure to produce WBC and RBC, and also poor production
of platelets

- Myelofibrosis- Fibrous tissue replaces the bone marrow

- Hodgkin’s lymphoma- Damage the bone marrow

- Rheumatoid arthritis

- Systemic Lupus Erythematosus- This chronic anti-immunity connective
disorder damages tissues, and causes infection

- Kostmann’s syndrome: it has low neutrophil production




Key points in blood tests
interpretation in infections

blood smear

— Neutrofils » mainly bacteria

— Lymphocytes = mainly viruses

— A shift-to-left is characteristic of the early stages of infection

— bacterial infection (different stages)

— Early stage bands- leukemia if only 1 line dominant

— Atypical lymphocytes (mature T lymphocytes) clasically seen in EBV
infections, CMV, Toxoplasmosis, viral hepatitis

— Eosinophilia- characteristic for allergy, tissue invasive parasites,
connective tissue disorders, drug reactions, sometimes in bacterial
infections eg scarlet fever, Chlamydia pneumoniae, brucellosis&
shigellosis during recovery)

— Monocytes- are typicaly seen on recovery from viral infection




CASE 1

5-year-old girl, otherwise
heathy

PC: fever 41-C for 2 days,
pain, refuse to eat

O/E: general good state,
GCS15, full contact,
enlarged tonsills with
white exudation,

neck lymphadenopaty

No other symptoms of
infection (no cough)



Preauricular nodes:
Drain scalp, skin

Differential diagnosis:
Scalp infections,
mycobacterial infection

Malignancies:

Skin neoplasm, lymphomas,
head and neck squamous
cell carcinomas

Posterior cervical nodes:
Drain scalp, neck, upper
thoracic skin

Differential diagnosis:
Same as preauricular nodes

—r

\)

Supraclavicular nodes:
Drain gastrointestinal tract,
genitourinary tract, pulmonary
Differential diagnosis:
Thyroid/taryngeal disease,
mycobacterial/fungal infections
Malignancies:
Abdominal/thoracic

Submandibular nodes:
Drain oral cavity

Differential diagnosis:
Mononucleosis, upper
respiratory infection,
mycobacterial infection,
toxoplasma, cytomeqalovirus,
dental disease, rubella
Malignancies:

Squamous cell carcinoma

of the head and neck,
lymphomas, leukemias

i Anterior cervical nodes:
Drain larynx, tongue,
oropharynx, anterior neck
Differential diagnosis:
Same as submandibular nodes

OD.Klemm '02

4
= ) |
-+
2
.‘*. P
T ﬂ

Gaddey HL Am Fam Phys 2016



CASE 1

5-year-old girl, otherwise heathy

PC: sudden onset, fever 41-C for 2
days, pain, refuse to eat

O/E: general good state, GCS15,
full contact, enlarged tonsills with
white exudation,

neck lymphadenopaty

No other symptoms of infection
(no cough)

L 38 tys
(NEU 97%, LIMF1%,
EOS1%, BAS 1%)
E 4.5 min
Hb 13 g/dl
Hct 38%
PLT 290 tys
CRP 80 mg/dl (N: 0-1)




CASE 1

5-year-old girl, otherwise heathy

: o L 38 tys
PC: sudo!en onset, fever 41-C for 2 (NEU 97%. LIMF1%.
days, pain, refuse to eat EOS1%, BAS 1%)
O/E: general good state, GCS15, I-Elb4f3 m/|3|
full contact, enlarged tonsills with Het 389%
white exudation, PLT 290 tys
neck lymphadenopaty CRP 80mg/di (N: 0-1)

No other symptoms of infection
(no cough)

What is the diagnosis?

What is your diaghostic/
therapeutic plan?




CASE 1

5-year-old girl, otherwise heathy

PC: sudden onset, fever 41-C for 2 days,
pain, refuse to eat

O/E: general good state, GCS15, full contact,
enlarged tonsills with white exudation,

neck lymphadenopaty
No other symptoms of infection (no cough)

Dgn. Tonsillitis (bacterial), Str. Pyogenes

Treatment?




CASE 1

5-year-old girl, otherwise heathy

PC: sudden onset, fever 41-C for 2 days,
pain, refuse to eat

O/E: general good state, GCS15, full contact,
enlarged tonsills with white exudation,

neck lymphadenopaty
No other symptoms of infection (no cough)

Dgn. Tonsillitis (bacterial), Str. Pyogenes
Treatment? PENICYLLIN




CASE 2

16-year-old girl
PC: fever, lymphadenopathy, malaise
Sent to the hospital due to hepatomegaly and

lyphadenopathy due to suspition of
malighancy

O/E: enlarged with white/grey
exudate,enanthem on soft palate, cervical
lymphadenopathy, hepatosplenomegaly



CASE 2




Hepatomegaly, splenomegaly

Upper border
of liver
(percussion)

Spleen

Lower border
of liver
(palpation)

tal margin
9 Tip enlargement

(1-2cm)
Moderate
enlargement
(3-7cm)
Marked
enlargement
(7+cm)




CASE 2

e 16-year-old girl

 PC: fever,
lymphadenopathy

* O/E: enlarged with
white/grey
exudate,exanthem on
soft palate, cervical
lymphadenopathy,
hepatosplenomegaly

Wynik
WBC

16.20 (4.0-10.0) [x 10\\3/pL]

MID % -

MID #
RBC

HGB

HCT
MCV
MCH
MCHC
RDW

PLT

PCT

MPV
FPDW
P-LCR
LYMPH %
NEUT %
MONO %
BASO %
LYMPH #

4.31 (4.2-5.4) [x 10V6/pL]
12.4 (12.0-16.0) [g/dl]
35.7 (37-47) [%)]

82.8 (78-95) [fL]

28.8 (26-32) [pg]

34.7 (31-35) [g/dl]
11.9(11.5-14.0) [%0]

121 (150-400) [x 1O0\A3/plL]
0.12 (0.100-0.500) [%]
10.4 (7.4-11.0) [fL]
11.5(10-18)
27.8(14.0-43.0) [%]

—- (28.9-46.5) [%]

10.8 (43-65) [%]

--=- (4.1-10.9) [%]

0.3 (0-1) [%]

—-(1.3-3.7) [x10\*3/pL]



Parameter

Metamielocyte

Bands

Lymphocyte

Activated lymphocytes
Atypical lumphocytes
Eosynofills

Basofills

Monocytes

CASE 2

1%

3%

20%

41%

11%

15%

2%

1%

6%

Wynik -

WEBC

16.20 (4.0-10.0) [x 1003/pL]

MID % -
MID # -

REC

HGB

HCT

MCV
MCH
MCHC
RDW

PLT

PCT

MPV
PDW
P-LCR
LYMPH %
NEUT %
MONO %
BASO %
LYMPH #
NEUT #
MONO #
EOSYNO #
BASO #
EOSYNO %

4.31 (4.2-5.4) [x 10\*6/pL]
12.4(12.0-16.0) [g/dI]

35.7 (37-47) [%)]

82.8 (78-95) [fL]

28.8 (26-32) [pg]

34.7 (31-35) [g/dl]

11.9 (11.5-14.0) [%]

121 (150-400) [x 10\A3/pL]
0.12 (0.100-0.500) [%]
10.4(7.4-11.0) [fL]
11.5(10-18)

27.8 (14.0-43.0) [%]

- (28.9-46.5) [%]

10.8 (43-65) [%)

e (4.1-10.9) [%]

0.3 (0-1) [%]

- (1.3-3.7) [X10\3/L]
1.75 (2.5-6.0) [x10\*3/pL]
- (0.18-0.78) [x 10\*3/uL]
0.05 (0.0-0.44) [x 10\\3/pL]
0.05 (0.0-0.1) [x 10\*3/pL)
0.3 (0.0-4.4) [%]

Komentarz -

IG %
G #

0.2()
0.03 () [x 170VA3/pL]

HFR -
LFR -
MFR -



CASE 2

21.11.2025 28.11.2025 Normal range

AST [1U/1] 211 120 <30
ALT [1U/1] 162 88 <30
CRP [mg/dI] 0.8 0.4 <1mg/dl

PCT (procalcytonin) <0.5 <0.5 ng/ml

[ng/ml]




CASE 2

16-year-old girl
PC: fever, lymphadenopathy

O/E: enlarged with white/grey
exudate,enanthem on soft palate, cervical
lymphadenopathy, hepatosplenomegaly

What is the diagnosis?
What is your diagnostic plan?



CASE 2

16-year-old girl

PC: fever, lymphadenopathy

O/E: enlarged with white/grey
exudate,exanthem on soft palate, cervical
lymphadenopathy, hepatosplenomegaly

Dgn: Infectious mononucleosis



CASE 3

e 18-month-old boy

* PC: high fever,
rash, refused to eat
and drink

* O/E: rash all over
the body, blisters
on foot and hands,
painful ulcersin a
throat







CASE 3

e 18-month-old boy

* PC: high fever,
rash, refused to eat
and drink

* O/E: rash all over
the body, blisters
on foot and hands,
painful ulcers in a
throat

L2,1tys
(NEU 20%, LIMF75%,
EOS2%, BAS 2%)
E 4.5 min
Hb 12 g/dI
Hct 37%
PLT 115 tys
CRP 2 mg/dl (N: 0-5)




CASE 3

18-month-old boy

PC: high fever, rash,
refused to eat and drink

O/E: rash all over the
body, blisters on foot and
hands, painful ulcersin a
throat

WHAT is this?
What is your
diagnostic and
therapeutic plan?




CASE 3

18-month-old boy

PC: high fever, rash,
refused to eat and drink

O/E: rash all over the
body, blisters on foot and
hands, painful ulcersin a
throat

DGN: HFMD (hand foot
mouth disease)-
Enterovirus




Case 5

5 year-old boy with fever
without known source,
which begun after nose
trauma, nasal bleeding for
3 days, poor apetite,
petechial rash

Parents noticed bruises on
legs 2 days ago

Afternoon nap since last
month



Case 5

Wynik -
WBC  1.43(4.5-13) [x 10\3/pL]
MID% -
MID # -
RBC 1.67(4.3-5.5) [x 10\6/pL]
HGB 5.2(10.9-14.2) [g/dI]
HCT  15.2(34-41) [%]
MCV  91.0 (76-90) [fL]

e § year'OId boy with fever MCH 31.1(25-31) [pg]
without known source, -~ T
which begun after nose PLT 16 (150-400) [x 10V3/]

. PCT 0.02 (0.100-0.500) [%]

trauma, nasal blegdlng for o EPEPE
3 days, poor apetite, PDW 1.1 (10-18)

H P-LCR 35.8 (14.0-43.0) [%]
peteChIaI raSh LYMPH % 88.1 (29.6-49.8) [%]

. . NEUT % 4.9 (45-50) [%]
 Parents noticed bruises on e ¢ (12122 (%]
Iegs 2 days ago BASO % 0.0 (0-1) [%]
. LYMPH # 1.26 (1.7-3.6) [x10\\3/pL]

e Afternoon nap since last NEUT# 0.07(1.7-7.5) [x10\3/pL]

month MONO # 0.08 (0.19-0.94) [x 10\\3/pL]

EOSYNO # 0.02 (0.0-0.52) [x 108\3/pL]
BASO # 0.00 (0.0-0.1) [x 10\3/pL]
EOSYNO % 1.4 ((0.0. - 4.0)) [%]
Komentarz Lekarz dyzurny telefonicznie poinformowany o wyniku.



Case 5

Wynik -
WBC  1.43(4.5-13) [x 10\3/pL]
MID% -
MID # -
RBC 1.67(4.3-5.5) [x 10\6/pL]
HGB 5.2(10.9-14.2) [g/dI]
HCT  15.2(34-41) [%]
MCV  91.0 (76-90) [fL]

Blood smear (manual) MCH 3112531 pe

MCHC 34.2 (32-35) [g/dl]

RDW 15.4 (11.5-15.0) [%]

3 O% b | a Sts PLT 16 (150-400) [x TO\A3/pL]

PCT 0.02 (0.100-0.500) [%]
. MPV  11.4 (7.4-11.0) [fL]
40% neutrOﬂlS PDW 11.1(10-18)
P-LCR 35.8(14.0-43.0) [%]
(y 1 I I h LYMPH % 88.1 (29.6-49.8) [%]
30 0 atyplca yp Ocytes NEUT % 4.9 (45-50) [%]
MONO % 5.6 (4.2-12.2) [%]
BASO % 0.0 (0-1) [%]
LYMPH # 1.26 (1.7-3.6) [x10\*3/pL]
NEUT # 0.07 (1.7-7.5) [x10\\3/pL]
MONO # 0.08 (0.19-0.94) [x 10\\3/pL]
EOSYNO # 0.02 (0.0-0.52) [x 108\3/pL]
BASO # 0.00 (0.0-0.1) [x 10\A3/pL]
EOSYNO % 1.4 ((0.0. - 4.0)) [%]
Komentarz Lekarz dyzurny telefonicznie poinformowany o wyniku.



Case 5 X

WBC 1.43 (4.5-13) [x 10\3/pL]
MID% -

MID # -

RBC 1.67 (4.3-5.5) [x 10\*6/pL]
HGB 5.2 (10.9-14.2) [g/dl]

HCT  15.2 (34-41) [%]

MCV  91.0 (76-90) [fL]

e § years Old boy Wlth fever MCH 31.1(25-31) [pg]
without known source MCHC  34.2(32:35) [g/dl
. 4 RDW 15.4 (11.5-15.0) [%]
which begun after nose PLT 16 (150-400) [x 10V3/]
H PCT 0.02 (0.100-0.500) [%
trauma, nasal bleeding for o EPEA
3 days, poor apetite, PDW 11.1(10-18)

P-LCR 35.8 (14.0-43.0) [%]

LYMPH % 88.1 (29.6-49.8) [%]
NEUT % 4.9 (45-50) [%]

MONO % 5.6 (4.2-12.2) [%]

petechial rash

e Afternoon nap since last el - 101
LYMPH # 1.26 (1.7-3.6) [x10\*3/pL]
month NEUT # 0.07 (1.7-7.5) [x10\A3/pL]
. MONO # 0.08 (0.19-0.94) [x 10\'3/pL]
¢ Dgn: IEUkaen“a (ALL) EOSYNO # 0.02 (0.0-0.52) [x 108\3/pL]

BASO # 0.00 (0.0-0.1) [x 10\3/pL]
EOSYNO % 1.4 ((0.0. - 4.0)) [%]
Komentarz Lekarz dyzurny telefonicznie poinformowany o wyniku.



Case 6

Wynik -

5-year-old-boy with
bruises and petechiae
all over the body

Good general condition

Blood smear- normal

(elevated monocytes- after viral infection)

WBC

5.63 (4.5-13) [x 10\3/pL]

MID% -
MID # -

RBC

HGB

HCT

MCV

MCH
MCHC
RDW

PLT

PCT

MPV

PDW
P-LCR
LYMPH %
NEUT %
MONO %
BASO %
LYMPH #
NEUT #
MONO #
EOSYNO #
BASO #
EOSYNO %
Komentarz

3.83 (4.3-5.5) [x 10\*6/pL]
10.0 (10.9-14.2) [g/dI]

29.3 (34-41) [%]

76.5 (76-90) [fL]

26.1 (25-31) [pg]

34.1 (32-35) [g/dI]

13.1 (11.5-15.0) [%]

0 (wynik liczby plytek z pobrania krwi na EDTA) (150-400) [x 10V*3/pL]
- (0.100-0.500) [%]

— (7.4-11.0) [f]

-—(10-18)

-—-(14.0-43.0) [%]

18.3 (29.6-69.2) [%]

63.8 (35-45) [%]

16.6 (4.2-12.2) [%]

0.0 (0-1) [%]

0.95 (2.3-6.9) [x10\'3/pL]
3.31 (1.5-7.0) [x10\A3/pL]
0.86 (0.19-0.94) [x 10\"3/pL]
0.07 (0.0-0.52) [x 1T0\*3/pL]
0.00 (0.0-0.1) [x 10\A3/pL]
1.3 ((0.0. - 4.0)) [%]

Wynik liczby ptytek krwi pobranej na cytrynian - 0 x 10~3/ul.



Case 6

Wynik -

3.5 years boy with
bruises and petechiae all
over the body

Good general condition
Diagnosis: ITP

ITP= Immune thrombocytopenic
purpura = idiopathic
thrombocytopenic purpura=
immune thrombocytopenia

defined as an isolated low platelet
count with a normal bone
marrow in the absence of other
causes of low platelets

WBC

5.63 (4.5-13) [x 10\3/pL]

MID % -
MID # -

RBC

HGB

HCT
MCV
MCH
MCHC
RDW

PLT

PCT

MPV
PDW
P-LCR
LYMPH %
NEUT %
MONO %
BASO %
LYMPH #
NEUT #
MONO #
EOSYNO #
BASO #
EOSYNO %

Komentarz

3.83 (4.3-5.5) [x 10\*6/pL]
10.0 (10.9-14.2) [g/dI]

29.3 (34-41) [%]

76.5 (76-90) [fL]

26.1 (25-31) [pg]

34.1 (32-35) [g/dl]

13.1 (11.5-15.0) [%]

0 (wynik liczby ptytek z pobrania krwi na EDTA) (150-400) [x 10\\3/pL]
- (0.100-0.500) [%]

- (7.4-11.0) [fL]

—-(10-18)

—-(14.0-43.0) [%]

18.3(29.6-69.2) [%]

63.8 (35-45) [%]

16.6 (4.2-12.2) [%]

0.0 (0-1) [%]

0.95 (2.3-6.9) [x10\A3/pL]

3.31 (1.5-7.0) [XTO\*3/pL]

0.86 (0.19-0.94) [x 10\A3/pL]

0.07 (0.0-0.52) [x 10\A3/pL]

0.00 (0.0-0.1) [x 10\A3/pL]

1.3 ((0.0. - 4.0)) [%]

Wynik liczby ptytek krwi pobranej na cytrynian - 0 x 1043/ul.

(
(
(
(
(
(



DIFFERENT TUBES, DIFFERENT SOLVENTS

Which Tube? -- Determinations

Complex Version
Blood Aerobic followed by anaerobik - If insufficent blood for

Reversible " Sodium | coagutation Tests, Heparin & Warfarin Control, Ant Xa, Thrombophiia
anticoagulant ol || Gty pieepieom fugi oty et Cowps
Routne Chematry Endocrmoiogy Serciogy fral, bectenal, parasite & fungal),
Clot acuvator 812, Ferritin, Serum 0, M:a C-Pepride, DHEAS
(Serum
Separanng Tube) wmmmcmwmm
PN & | Genetics, Homocystene, Ammorsa, Rervn, Aldosterone. Gut Hormones /
Chromogr anes
T AA® B Sevim Mimara Sty SBA Y GO (T Cpoonporm, G4 B, Rad Lol Lolete
- Lrrohocrie hutmet, WA 7 P SO, bt Colt Mrotuporsryrs, Red Col P90 Dearwuse, 7T,
Amx-cuagulam ACTH, AR AXT (3 ard w53 Gamcrypieng, Vs ORR | 3RA [t tve. guartate b wegumrcrg, Sos
Colt Anatpn, G\ Tentrg
Slood Group, Gross Match 002 sample tube type ONLY), DCT
Enzyme mhbitor Blood Ghuose. Lactate Wlood & C)
so glucose 1sn't
metabolised




TAKE HOME
MESSAGE

 Hematological & CSF values depend on age (always
check child’s age before interpreting blood
results!)

* Blood smear change throughtout the childhood
(1st shift- 4 day, 2nd shift — 4 year)

* Laboratory tests should be interpreted together
with clinical picture of the patient
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