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CNS INF

The onset of acute meningitis has two predominant patterns.

Most often,meningitis is preceded by several days of fever accompanied
by upper respiratory tract or gastrointestinal symptoms, followed by
nonspecific signs of CNS infection, such as increasing lethargy and
irritability.

The more dramatic presentation is less common and presents with
sudden and progressive shock, purpura, disseminated intravascular
coagulation, and reduced levels of consciousness often resulting in
progression to coma or death within 24 hr.



RISK FACTOR

POINTS

Duration of main problem in patient history

History of vomiting

Physical examination findings:

Cyanosis

Disturbed consciousness

Meningeal irritation®

Petechiae

Serum C-reactive protein level, mg per dL (mg per L)

< 5.0 (50)

5.0 to 9.9 (50 to 99)

10.0 to 14.9 (100 to 149)

15.0to 19.9 (150 to 199)

>20.0 (200)

Total:

1.0 per day (maximum 10)

2.0

6.5

8.0

7.5

4.0

0.5

1.0

1.5

2.0



CNS INF

* No single clinical feature emerges as sufficiently
distinctive to make a robust diagnosis, but a history of
fever and seizures with the presence of meningeal signs

and altered consciousness are common features of
meningitis.



Look for a history of:
m convulsions
m vomiting

m inability to drink or breastfeed
ma I':eadache or pain in back of
nec

m irritability
m a recent head injury

On examination, look for:

m altered level of consciousness
m heck stiffness

m repeated convulsions

m bulging fontanelle in infants

m hon-blanching petaechial
rash or purpura

m lethargy
m irritability
m evidence of head trauma

suggesting possible recent skull
fracture

 mdecreased consciousness
level

* m unequal pupils



Mastoiditis

 Mastoiditis is a bacterial infection of the
mastoid bone behind the ear. Without
treatment it can lead to meningitis and
brain abscess.

Diagnosis Key diagnostic features are:

m high fever

m tender swelling behind the ear

Mastoiditis: a tender swelling behind
the ear which pushes the ear forward



Septic arthritis or osteomyelitis

* In acute cases of bone or joint infection, the child looks ill,
is febrile and usually refuses to move the affected limb or
joint or bear weight on the affected leg.

 In acute osteomyelitis, there is usually swelling over the
bone and tenderness.

» Septic arthritis typically presents as a hot, swollen, tender
joint or joints with reduced range of movement.



Acute sinusitis

* An acute upper respiratory infection that persists (nasal
discharge or daytime cough for more than 10 days with no
improvement)

* That gets worse (worsening or new nasal discharge,
daytime cough, or fever after improving at first),

* Severe (concomitant fever of at least [39°C] and purulent
nasal discharge for at least three consecutive days).
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UTI

 Both an abnormal urinalysis result and a positive urine
culture result are needed to confirm inflammation

A positive culture result is defined as at least 50,000
colony-forming units per mL, rather than the previous
criterion of at least 100,000 colony-forming units per mL



Diagnosis and Management of UTI in Febrile Infants and Young Children
1. Infant 2-24 mo with fever =38°C

i

2. |s patient judged to reguire immediate antimicrobial therapy?

Mo Yes
\J
4. Is likelihood of UTI <1%?7?
Yes No
Option i
\ \
6. Obtain urine for urinalysis only by catheter or SPA or bag. 3. Obtain urine by catheterization or SPA.
: Y
l Option l 5. Perform urinalysis.
7. Conduct enhanced urinalysis with 8. Conduct dipstick urinalysis; considered
microscope and counting chamber. positive if LE and/or nitrite is positive.
A\
9. Urinalysis positive?
LNG i‘r’es
\J \J
15. Follow clinical course, reevaluate if fever persists. 10. Culture urine obtained by catheterization or SPA.
! !

Stop 1. Treat with antimicrobials effective against common uropathogens according to local sensitivity patterns; oral or parenteral.



UTI

 When bacterial culture is not possible, the diagnosis is
based on clinical signs and microscopy for bacteria and
white cells on a good-quality sample of urine



UTI

* In young children, urinary tract infection often presents as
nonspecifi ¢ signs.

» Consider a diagnosis of urinary tract infection in all infants and
children with:

 m fever of > 38 °C for at least 24 h without obvious cause
- m vomiting or poor feeding

- m irritability, lethargy, failure to thrive, abdominal pain, jaundice
(neonatesy

- m specifi c symptoms such as increased frequency, pain on passing
urine,

- abdominal (loin) pain or increased frequency of passing urine,
especially

* in older children



UTI

 Examine a clean, fresh, un-centrifuged specimen of urine
under a micro

* scope.

« Cases of urinary tract infection usually have more than
five white cellsper high-power fi eld, or a dipstick shows a
positive result for leukocytes.

* If microscopy shows no bacteriuria and no pyuria or the
dipstick tests are

negative, rule out urinary tract infection.
 m If possible, obtain a ‘clean’ urine sample for culture.



Diagnostic Interpretation

Nitrites

e Poor sensitivity: Conversion of nitrates to nitrites by bacteria takes approximately 4 hours and
not all bacteria reduce nitrate levels combined with frequency of infants voiding.
e Helpful when positive. Few false positives and high specificity.

Leukocyte Esterase

e Positive leukocyte esterase is suggestive of a UTI. However, children may have WBC present in
their urine in conditions other than a UTI (e.g. Kawasaki Disease)

White Blood Cells
(WBC) - Pyuria

Positive if:

e >5 WABC per HBF via standard method
Pyuria is absent in approximately 10% of children with a UTI

Bacteriuria

Presence of bacteriuria alone in the absence of other findings does not define a UTI.

Method Definite* Indeterminant® | Contaminant

Suprapubic Any growth Growth of non-pathogens, Mixed culture

Catheter > 50,000 > 10,000 Growth of non-pathogens, Mixed culture, < 10,000 CFU/ml
CFU/ML CFU/ML

* If also with presence of pyuria or bacteriuria
t Consider obtaining repeat specimen
Mixed Culture = uropathogen + non-pathogen or two uropathogens

Bag UA specimens should never be sent for urine culture. Only catheter or suprapubic methods are
appropriate for culture collection in this age.
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Measles

Diagnose measiles if the child has:
- m fever (sometimes with a febrile convulsion) and

* m A generalized maculopapular rash and
* one of the following:
« cough, runny nose or red eyes.



Severe complicated measles
Diagnosis

Any cl)ne of the following symptoms and signs indicates the presence of severe complicated
measles:

m inability to drink or breastfeed

* m vomits everything

m convulsions
On examination, look for signs of complications,such as:

m lethargy or unconsciousness
m corneal clouding
* m deep or extensive mouth ulcers

°* m pheumonia
m dehydration from diarrhoea
m stridor due to measles croup

* m severe malnutrition



Non-severe measles
Diagnosis

- m fever and

* m a generalized rash and

- m one of the following: cough, runny nose or red eyes, but
* m hone of the features of severe measles
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¢ E Continue UTI Assessment

Patient received 2 or more doses i
of Pneumococcal Conjugate — —NO- — P | Order labs:

Vaccine (PCV) : e Complete Blood Count with differential
I :

YES ! ¢

WBC > 15,000/mm>

——————————— —<4-NO OR i
. ! < 5,000/mm’ i
. | | |
Inﬂuevz:-:!/. YES Meets L.ow-Rlsk YES :
Bronchiolitis UTI Criteria? ! * i
I ! i
NO Order Blood Culture :
\ : |
Order labs: i + i
e Urinalysis with Micro : = . : i
e Urine Culture: Catheter or Suprapubic YES : aikes U,T_I Asse.ss:m?nt is Complete |
i : Empiric antibiotic treatment: l
; Ceftriaxone !
GTI Management GuidelirB(YES Un"?l_v sis
positive
NO
p l A 4
NO ED Discharge Criteria h
M Tolerating liquids L NO ADMIT to Inpatient
. Management Pathway
q M Reliable PCP or ED follow-up
M PCP and Caregiver comfortable with discharge
M Good social support vecy/  DISCHARGE Home
M Edu cation Compl ete FO"DW-UP in 24 hours
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ED Discharge Criteria

NN NN

Tolerating liquids

Reliable PCP or ED follow-up

PCP and Caregiver comfortable with discharge
Good social support

Education complete

L no ADMIT to Inpatient
Management Pathway

| vES DISCHARGE Home
Follow-up in 24 hou

)
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Typhoid fever

« Consider typhoid fever if a child presents with fever and any of the
following:

« Constipation, vomiting, abdominal pain, headache, cough, transient
rash, particularly if the fever has persisted for > 7 days and malaria has
been excluded.



Typhoid fever (Diagnosis)

* No stiff neck or other specific sign of meningitis, or negative lumbar
puncture

- m Signs of systemic upset, e.g. inability to drink or breastfeed,
convulsions,lethargy, disorientation or confusion, or vomiting
everything

- m Pink spots on the abdominal wall may be seen in light-skinned
children.

- m Hepatosplenomegaly, tender or distended abdomen



AOM
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Otoscopic Images of Tympanic Membranes (TM):

Normal Tympanic Membrane
e TMis translucent
¢ The handle of the malleus is vertical

¢ No erythema

Handle of the malleus

Injected Tympanic Membrane

e Pink/red TM

« Often seen with fever, eustachian tube obstruction or viral
URTI

e TM is transparent (there is no middle ear effusion)

¢ The handle of the malleus is well seen and is more
horizontal

Bulging and red tympanic membrane in AOM
+ |Loss of the TM landmarks, especially the handle of the
malleus

¢« TM is opaque, may be red from inflammation or white from
pus in the middle ear




Bulging and red tympanic membrane in AOM

* Loss of the TM landmarks, especially the handle of the
malleus

e TM is opaque, may be red from inflammation or white from
pus in the middle ear

Otitis Media with Effusion (OME) “glue ear”

e TM is retracted with prominence of the handle of the
malleus, which is also drawn in/more horizontal

¢ TM may be bulging or have an air-fluid level behind the TM
» Yellow/amber appearance is consistent with fluid

« Light reflex on otoscopic examination

Perforated Tympanic Membrane with otorrhoea



Diagnostic Criteria for AOM (all 3 required)

Onset Acute onset of signs and symptoms

Bulging Membrane Best predictor of bacterial infection

Middle Ear Effusion Reduced TM mobility with pneumatic
otoscopy

AOM should be diagnosed in children with new onset otorrhea without
otitis externa

OME diagnosis is based on a middle ear effusion w/o middle ear
inflammation

Mild Bulging Moderate Bulging Severe Bulging



Observation

Severe Disease

Antibiotic Failure

Observation

Severe Disease

< 6 months

Not indicated

10 days

Definitions

May observe 48-72 hours if > 6 months and not
severe. Ensure follow-up and provide analgesia
Antibiotic prescription provided at discharge with
instructions to start if symptoms worsen/persist over
the next 48-72 hours

Moderate to severe otalgia or fever 2 39°C

Initial Acute Otitis Media (AOM)

6-24 months > 2 years

Unilateral and iliness is not lliness not severe

severe | _
Strongly consider treatment for bilateral
AOM

10 days 7 days

No clinical improvement in 48-72 hours



Indications

Initial therapy if no exposure to
amoxicillin in the preceding 30
days

Initial therapy if patient received
amoxicillin in the preceding 30
days or has concurrent
conjunctivitis (suggests [3-
lactamase +)

Antibiotic Therapy for Acute Otitis Media

Antibiotic

Amoxicillin

Amoxicillin-clavulanate

Dose

Infants = 3 months: 30 mg/kg/day PO in 2
divided doses

Infants > 3 months, Children, and
Adolescents: 80-90 mg/kg/day PO in 2
divided doses: maximum dose:

2000 mg/dose; 4000 mg/day

Infants < 3 months: 30 mg/kg/day of
amoxicillin component PO in 2 divided
doses

Infants 2 3 months, Children, and
Adolescents: 90 mg/kg/day of amoxicillin
component PO in 2 divided doses;
maximum dose: 2000 mg/dose;

4000 mag/day
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Dose the Ch-i'd ha}s a v9i°e< Potential airway compromise
changes,drooling,stridor,torticol @ C id t
lis,trismus, or facial swelfing - ' onsiaer urgen

under mandibile

|

Any RF?

Previous ARF Lower threshold for Ab
Immunosuppresion

Cardial/renall/lungl/liver disease

Mclass score>=3 — Treat with AB

|

No AB, general advice



Sore throat (acute): antimicrobial prescribing Nic

FeverPAIN
scoreQor1l

Use Fever- or
PAIN or Centor score
Centor score 0,1or2
for assessing

symptoms

Advise:

FeverPAIN

e sore throat score 2 or 3
can last around

1 week

¢ Mmanage
symptoms with
self-care FeverPAIN
score 4 or 5 or
Centor score

3or4

Acute sore throat

When no antibiotic given, advise:

¢ antibiotic is not needed

Do not offer an antibiotic ¢ seeking medical help if symptoms
worsen rapidly or significantly, do
not start to improve after 1 week or
the person becomes very unwell

With a back-up antibiotic prescription,
advise:

¢ antibiotic is not needed immediately
Consider no antibiotic
or a back-up antibiotic
prescription

* use prescription if no improvement
in 3 to 5 days, or symptoms worsen

¢ secking medical help if symptoms
worsen rapidly or significantly or
the person becomes very unwell

With an immediate antibiotic
prescription, advise:

Consider an immediate
antibiotic or a back-up ¢ seeking medical help if symptoms
antibiotic prescription worsen rapidly or significantly or
the person becomes very unwell

Reassess at any time if symptoms worsen rapidly or significantly, taking account of:
e other possible diagnoses
* any symptoms or signs suggesting a more serious illness or condition

e previous antibiotic use, which may lead to resistant organisms

National Institute for
Health and Care Excellence

L ]
1 Self-care

Consider paracetamol for
pain or fever, or if preferred
and suitable, ibuprofen

Drink adequate fluids

Some evidence that
medicated lozenges can help
reduce pain in adults

No evidence was found for
non-medicated lozenges,
mouthwashes, or local anaesthetic
mouth spray on its own

’. Evidence on antibiotics

Antibiotics make little difference
to how long symptoms last

or the number of people

whose symptoms improve
Withholding antibiotics is unlikely
to lead to complications

Possible adverse effects include
diarrhoea and nausea

* FeverPAIN score

Fever, Purulence, Attend within
3 days or less, Severely Inflamed
tonsils, No cough or coryza



Mcisaac score (modified center criteria)

* The Centor criteria are only validated for adult patients in primary
care and are not validated for children under the age of 3 due to the
different clinical presentation of GAS in the first years of life.

* The Mclsaac score (modified centor criteria) can be used in patients
over 3 years old and takes into account the higher rate of
streptococci in the 3—-14-year age group.

* NICE recommends prescribing antibiotics if the patient scores 3 or
more.



History of fever

add 1 point

Tonsillar exudate add 1 point
Tender enlarged cervical lymph nodes add 1 point
Absence of cough add 1 point
Ages 3-14 add 1 point
Ages 15-44 add 0 points




Mclsaac score

Percentage risk of GAS*

0 1-2.5%
1 5-10%
2 M-17%
3 28-35%
4-5 51-53%




Investigation

Throat swabs

NICE recommends that throat swabs are not routinely taken. This is due to
turnaround time of 48 hours, poor sensitivity and they cannot differentiate
between infection and carriage.

A positive throat culture makes GAS more likely but a negative throat
culture does not rule out diagnoses.

Children have a high rate of asymptomatic carriage of GAS (40%).

Carriers have low infectivity and are not at risk of developing
complications.

However our departmental policy is that if the child is being treated with
an antibiotic for likely GAS then it is useful to swab their throats before
treatment in case of failure to respond to antibiotics.

If EBV is being considered then viral throat swabs should also be taken.



Rapid antigen testing - Not currently routinely available .

« A systematic review of RCTs® reviewing rapid antigen detection test
(RADT) for group A streptococcus in children with pharyngitis found
that RADTs have high sensitivity and specificity for identifying
GABHS infection. In studies that compared rapid antigen testing and
throat culture, rapid antigen testing had a summary sensitivity of
85.6% and a summary specificity of 95.4% (based on very low-
quality graded evidence).
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THEN CHECK FOR HIV INFECTION
Use this chart if the child is NOT enrolled in HIV care.

ASK

Has the mother or child had an HIV test?
IF YES:
Decide HIV status:
¢ Mother. POSITIVE or NEGATIVE
o Child:
o Virological test POSITIVE or NEGATIVE
o Serological test POSITIVE or NEGATIVE

If mother is HIV positive and child is negative or
unknown, ASK:

¢ Was the child breastfeeding at the time or 6 weeks before
the test?

o |s the child breastfeeding now?

o [f breastfeeding ASK: Is the mother and child on ARV
prophylaxis?

IF NO, THEN TEST:

o Mother and child status unknown: TEST mother.

o Mother HIV positive and child status unknown: TEST child.

Classify
HIV
status

* Give cotrimoxazole prophylaxis to all HIV infected and HIV-exposed children utill confirmed negative after cessation of breastfeeding.
**|f virological test is negative, repeat test 6 weeks after the breatfeeding has stopped:; if serological test is positive, do a virological test as soon as possible.

e Positive virological test in Yellow: Initiate ART treatment and HIV care
child CONFIRMED HIV Give cotrimoxazole prophylaxis*
R INFECTION Assess the child's feeding and provide appropriate
e Positive serological test in a counselling to the mother
child 18 months or older Advise the mother on home care
Asess or refer for TB assessment and INH
preventive therapy
Follow-up regularly as per national guidelines
o Mother HIV-positive AND Yellow: Give cotrimoxazole prophylaxis
negative virological test in HIV EXPOSED Start or continue ARV prophylaxis as
a breastfeeding child or only recommended
stopped less than 6 weeks Do virological test to confirm HIV status**
ago Assess the child's feeding and provide appropriate
OR counselling to the mother
e Mother HIV-positive, child Advise the mother on home care
not yet tested Follow-up regularly as per national guidelines
OR
o Positive serological test in a
child less than 18 months
old
o Negative HIV testin mother | Green: Treat, counsel and follow-up existing infections
or child HIV INFECTION
UNLIKELY




INFECTION
Has the child been tested for HIV infection?

IF YES, ASK:

Classify
¢ What was the result? for HIV infection
¢ If the test was positive, is the child on ART? in the child

» If the test was negative, was the child still breastfeeding at the time that
the test was done, or had the child been breastfed in the six weeks be-
fore the test was done? Is the child still breastfeeding?

HIV testing in children:

« Some infants will have been tested at birth. If this was done, make sure that you
obtain the infant’s result.

« [f the test was negative, re-test:
¢ [f the child is ill or has features of HIV infection

At 6 weeks of age

At 16 weeks - infants who received extended (12 weeks) nevirapine

6 weeks after stopping breastfeeding

At 18 months of age

Below 18 months of age, use an HIV PCR test to determine the child’'s HIV status. Do
not use an antibody test to determine HIV status in this age group.
If HIV PCR positive, do a second HIV PCR test to confirm the child's status.

18 months and older, use a rapid (antibody) test to determine HIV status. If the rapid
test is positive then it should be repeated (using a confirmatory test kit). If the confir-
matory test is positive, this confirms HIV infection. If the second test is negative, refer
for ELISA test and assessment.

ASK:

Classify for

Has the mother had an HIV test? If YES, was it negative or positive? - ]
* g P HIV infection

FEATURES OF HIV INFECTION

LOOK and FEEL:
ASK:

+ Does the child have PNEUMONIA now?

s |s there PERSISTENT DIARRHOEA now or in
the past three months?

* Has the child ever had ear discharge?

 |s there low weight?

« Has weight gain been unsatisfactory?

* Any enlarged lymph glands in
two or more of the following
sites - neck, axilla or groin?

» |s there oral thrush?

* |s there parotid enlargement?

less than 6 weeks before
test was done.

OR » Give cotrimoxazole prophylaxis from 6 weeks (p. 39)
e Child on ART HIV » Assess feeding and counsel appropriately (p. 18 - 24)
INFECTION > Ask about the caregiver's health and manage appropri-
ately
» Provide long term follow-up (p. 59)
e Child is receiving 6 or 12 » Complete appropriate ARV prophylaxis (p. 13)
weeks of infant ARV » Give cotrimoxazole prophylaxis from 6 weeks (p. 39)
prophylaxis . | » Assess feeding and counsel appropriately (p. 9, 17 - 24)
HW(I)E:';%?,ED' > Repeat PCR test according to testing schedule. Reclas-
PROPHYLAXIS sify on the basis of the test result.
» Ask about the caregiver's health, and ensure that she is
receiving the necessary care and treatment.
> Provide follow-up care (p. 51)
+ Negative HIV test » Complete appropriate infant ARV prophylaxis (p. 13.)
AND » Give cotrimoxazole prophylaxis from 6 weeks (p. 39)
e Child still breastfeeding ONGOING HIV | > Assess feeding and counsel appropriately (p. 18 - 20)
or stopped breastfeeding EXPOSURE » Repeat HIV testing when indicated. Reclassify the child

based on the test result.
» Provide follow-up care (p. 51)

* 3 or more features of HIV
infection.

> Give cotrimoxazole prophylaxis (p. 39)
» Counsel and offer HIV testing for the child. Reclassify

SUSPECTED the child on the basis of the test result.
SYMPTOMATIC | > Counsel the caregiver about her health, offer HCT and
HIV INFECTION treatment as necessary.
» Assess feeding and counsel appropriately (p. 18-20)
» Provide long-term follow-up (p. 51)
» Mother HIV positive » Give infant ARV prophylaxis as shown on p.13.
» Give cotrimoxazole prophylaxis (p. 39) - unless child is
older than one year and clinically well
> Counsel and offer HIV testing for the child. Reclassify
HIV EXPOSED based on the test result.

» Counsel the caregiver about her health, and provide
treatment as necessary.

» Assess feeding and counsel appropriately (p. 18 - 24)

» Provide long-term follow-up (p. 51)
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