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Factors affecting growth

1. Prenatal factors
o Familial (genetic);children inherit their height pattern from their parents
o Racial; some races are shorter than others e g. Chinese
o Constitutional
2. Eactors operating during pregnancy (In Utero Exposures)
o Matemnal diseases e g. diabetes mellitus, hypertension
o Matemal exposures: Teratogens, mfections e g. TORCH, uradiations. ..
o Matemal mufribonal state.
3. After birth
a Age: Growth rate is more during infancy and adolescence.
b. Sex:
- Growth rate 15 nearly equal in males & females from birth t1ll 11 years
- Girls grow faster between 11 — 14 years (due to earlier puberty)
- Boys grow faster than girls beyond 14 years (due to later puberty)
c. Nutritional statns — Chronic under nutrition & malmitrition retard growth
d. Psychological and sociceconomic status
e. Health status — clronic diseases retard growth

4. Hormonal role: growth 13 controlled by hormones depending on the stage

Intrauterine Infancy & childbhood Adolescence
1. Chonome gonadotropines | 1. Thyroxn Sex hormones
2. Placental lactogen 2. Growth hormone (Estrogen & androgen)
3. Insulmm are responsible for
4. Thyroxin (skeletal growth) growth spurt dunng
puberty

So

o Newbom of diabetic mother whose mother has hyperglycemia durnng
pregnancy commonly have hypernnsulinemia and eventual macrosomia at
birth

o Newbom with congemtal hypothyroidism usually has delayed bone age
screened for by plain radiograph on his kmee that shows absent tibial and
femoral epiphyseal centers that normally present at birth

o Newbom with growth hormone deficiency usually has normal size at birth
sumnply becanse growth hormone actions operate after birth oowards
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Assessment of Growth

I. Anthropometric measures
1. Weight
* At birth —- 3-35kg
* During the 1* year:
-1* 4 months —» Weight T by % kg per month.
So, weight at 4 months = 6 kg = double birth weight
- Next 4 months —» Weight T by %2 kg per month
- Last4 months — Weight T by %4 kg per month.
So, weight at 1 year =9 kg —> triple birth weight
* Beyond the 1¥ year —» Weight is calculated as: weight = age (in years) =2+ 8§
Physiologic weight loss:
* Imtial weight loss usually occur durng the first 3-4 days of hife
* The baby loses about 10% of us birth weaght due to:
- Scanty nulk flow
- Poor suckling capacity
- Passage of meconium & unne

* This weight loss is usually regained by the 10® day of Life
2. LengthHeight

* At barth - S)cm |
* At 6 months — 6Bcm '
*At 1 year — T5cm

* At 2 years — 813cm

* After the 2 year — Height = age in vears x 5 + 80

How to measure?
o Under 2 years: Length 13 measured i supine position
o Ower 2 years: Height 1s measured m standing position
3. Occipto Fronial head circumference (OFC)
Clinical valae
— OFC reflects the rate of bramn growth.
- Maximum rate of brain growth & OFC is dunng the 1% vear

* At birth — 35cm
* At 6 month — 43 cm
* At ] year —> 45 cm
* At 12 years —> 55cm
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4. OFC & chest circumference (CC) ratio
Chest cireumference 15 measured at level of xiphiod process in nud mnspiration

* At barth =1
* At 6 months Equal
* at 1 year =1
* At jﬂ"'_"fE'ﬂI =]

Clinical value: Suspect malnuimtion if OFC/C.C = 1 beyond 6 months

5. Mid arm circnmference (MAC) ﬁ*'“‘
* In a baby 1- 4 years —+ MAC1>=14cm , -
* Inborder lme malmuintion — MAC1i12-14cm { {4
* In severe malnutntion - MAC1iz=125cm |
Clinical value

Early mdicator of malnuimtion; and 15 not affected by edema.
Often used for screeming for malnuintion in hieu of weight for height
MUAC dmaded by OFC classifies malouintion mto; Mild < 0.31 | moderate
=10.28 | and severe < (.25 { Kanawan classification of malnutrinion)
6. Skin fold thickness

Clinical value: Estimate total body fat;

* Measured by skin fold calipers

* Measured at left tnceps or left subscapular regions

* Normal values: - 10 mm at 1 year f
- 14 mm at 1- 4 years -
8. The Arm span - Height relationship ,
* Span 15 shorter than height by 3 cm at 1-7 years.

* Span equals height at 3-12 years.

L TR = R =

. Proportions of upper segment & lower segment

* Upper segment (US) 15 measured from crown to symphysis pubis.

* Lower segment (L5) 15 measured from symphysis pubis to the floor.
* Proportions of US/LS:

At birth =17 AN

Atdyeas —13 /1

After Vyears —>1 /1

Clinical value: Help evaluation of short stature

= T = R
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I1. Teething
Primary = Deciduous or Milky teeth Secondary (permanent) Teeth
Tooth Age (months) Tooth Age (years)
- Central incisor | 6-9 - Central incisor 7
- Lateral incisor | 9- 12 - Lateral incisor g
- 1* molar 12- 18 - Canine 10
- Canine 18-24 - 1™ premolar 11
- 224 mplar 4 - 2ud premolar 12
- 1* molar &
- 2=d molar 13
- Wisdom tooth A,
* Count : 20 teeth * Count : 32 teeth
* Teething starts at 6- 9 months and * Teething start at the 6 vears and
completed at 24 months. completed at 27 years

* The lower jaw mcisors precedes the
upper jaw by one month

* Emuption follow exfoliation immediate or
may lag 4-3 months

Teething Fruption Abnormalities

1. Delayed teething: No eruption beyond 13 months of age.

Causes :

a. Idiopathic : the commonest canse

b. Local: e.g. supermumerary tooth, cysts, rigid goms

c. Generalized: (DACRO H2); Down syndrome, Achondroplasia, Congenital
hypothyroidism, Rickets, Osteogenesis imperfecta,
Hypopihutansm, Hypoparathyniodism

1. Premaiure teething 15 seen 1s:

s Natal teeth (should be extracted to avoud aspiration).

s Congenital syphilis
s Ellis Van Creveld syndrome:

— Disproportionate dwarfism (short stature with short mbs)

Post axial polydactyly

Narmrow chest

Ectodermal dysplasia(teeth and nail)
Congenital heart disease (ASD)

3. Cnnﬁeuim] m.i*;*siuwi or extra tooth
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1. Fontansls
Posterior fontanel

< Normally: Closed at birth or opened < 0.5 cm and closes within 2 months
4+ Abnormally: Opened > 1 cm or Not closed within 4 months
Causes :
- Prematurity
- Increased intra cranial tension
- Mongolism
- Cretimism
Anterior fontanel: Clinical value
1. Assessment of growth
- At barth — 3 fingers (= 3- 4 cm).
- At 6 months — 2 fingers.
- At 12 months — 1 finger.
- At 18 months — closed.
1. Size
A- Large fontanel (delayed closure) in: (DACRO HI)
- Down syndrome
- Achondroplasia
- Congenital hypothyrodism
- Rickets
- Osteogenesis imperfecta
- Hypopititarism
- Increased intra cramial tension
B- Small fontanel (premature closure; before 6 months) in: (2 C)
- Cramosynostosis
- Congenital hyperthyroidism
3. Surface : Normally it 15 smooth & continuous with the skull bones.
A- Bulsino: with T intra cramial tension e.g. | B- Depressed © m dehydration
- Intra cramial infections
- Hydrocephalus
- Intra cranial hemorthage
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IV. Osseous Growth
Normally; there are 5 secondary ossific centers at birth in
o Lower end of fenmzr.
o Upper end of tiia.
o Calcaneus, talus & cuboid
“X ray knee in newborn help assess intrauterine
skelefal maturation | it is a good screening
fool for congenital hypothyroidism™
Carpal bones start ossification after birth as follow
o The 1* catpal bone —+ ossifies at about 2*° month of age.
o The 2™ carpal bone — ossifies by the end of the first vear.
o Later on, one carpal bone ossifies approximately each vear till the 6= year;
the § bone vsually ossifies at the 12%® vear of age.
Bone age
* Bone age 15 a measure of the degree of skeletal matunity of a child
s It 15 measured in years by the radiographic exanunation of ossification
centers; most often using the Greulich-Pyle bone age scale
— At > 6 month oowards — by x-ray over the left wrist
- In late chuldhood — by assessing fosion of epiphysis

Causes of Delaved Bone Age Causes of Advanced Bone Age
1- Hypothyroidism 1- Hyperthynodism
2- Hypopihntansm 2- Hyper pitmtansm
3- Delayed puberty. 3- Androgen excess (e.g. congenital
4. Cushing syndrome adrenal hvperplasia)
5- Chromc illness / under nuimtion | 4- Simple obesity.

Example for bone age estimation by Grenlich-Pyle bone age scale

Average bons age 1 year Average bone age 1 years Averaze bons age 3 years
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V. Growth Charts (Curves)
Values

1- Assess growth and normal growth vanations among children
2- Early predictor of malmuintion (flattemng of weight curve)
3- Monitor success of treatment of malnutrition
Examples
1. Percentile growth curves
Each chart is composed of 7 curves
- 97th percentile — Highest normal.
- 90th percentile — High normal
- 75th percentile — Above average.
- 50th percentile — Average.
- 25th percentile —» Below average.
- 10th percentile — Low normal
- 3rd percentile — Lowest normal.
Normal child on percentile curves
o Should lie between the 3rd & 97th percentile curves. So, values < 3rd or
above 97th are abnormal.
o On serial measurement deviafion of the child from his own percentile
curve 15 abnormal.
o Not all the child prowth parameters necessanly fall mio the szame
percentile.

2. Growth velocity curves
Rate of growth 1s maximal in infancy and during pubertal spurt

NE
* Weight for height below the 5th percentile remains the single best growth
chart mdicator of acute ynder nuimtion
* Decreased height for age with normal weight for age mdicate mutnitional
disorder m the past
* Decreased both weight for height with normal height for age mdicate both
recent and past nuintional disorder
* Specialized charts have been developed for children wath :
o Very low birth weight and prematunty
o Down
o Tumer
o Khnefelter syndromes
o Achondroplasia
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Examples of centle charts
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Assessment Of Development

Motor Milestones : (Locomotor development)

—_—
. ey
e . !_ ’
o
Head support ; no head lag 51t without support Crawls
3 months & months 2 months

Climbs stairs

2 vears

Mental milestones

A. Social develo

ment

Social somile on | * Recognizes mother * Fmger foeds
social contact # Fxcited af might of food | * Stranger awareness * Waves bye bye
2 months 4 months 9 months 12 momnths
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B. Fine motor

* Play wath hands in midhne

# (Ouireaches objects,

¢ [ashng

* Grasp offered ratile mouth 1t and transfers 1t
4 months & months
ey
'_-:'-‘._E.-F__'I::-'F'

* Tower of two cubes
* Scnbbles

* Twmnpages m 2-3 pages

12 months

15 months

18 months

_:_‘% Q

* Cut with seissers
* Copies a circle

+

* Copies a cross & square

® Becognize 3 colors

E

Copies a friangle

Draws man with six parts

3 years 4 vears S vears
C. Speech development
At - 10 months — Says Mama or Dada
-1 year — Speaks first real 3 words
- 19 months — Speaks 2-word sentences (e.g., “Mommy shoe™)
- 2 years — Says 3 word sentences (phrases).
- 3 years — Says his name & age
- 3 vears — Savs clear speech
Criteria of speech delay
- No first words by 15 months.
- No real words by 18 months.
- No word combinations by 2 y1s

- Speech 15 difficult for others fo naderstand at 3 years

D. School achievement
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Self Azsessment Clinical Cases

Casel

A 3-month-old i, comes m for her checkup wath her mother her mother complains that
her baby 15 not active, sleeps much and cries Little with persistence of the yvellow tinge of

skin and sclera smoe the first week of hife. Y ou requested a plan radiograph for her kness

a. What does the x ray show? l ‘I ]
Casze 2

b. What iz the expected diagnosiz?
¢. What do vou expect from examining ber fontanels?

Bone age will be advanced mn short statwre cansed by whach of the followmg?

a. Envirommental deprivaton syndrome

b. Hypopituitanso

c. Hypothyroidizm

d Congemtal adrenal hyvperplasia

e. Chronic administration of ghicocorticoids m high doses

Cazel

An mfant can Iift his head from a prone posiion 45° off the examining tabla.
smiles when encowraged. and makes cooing sounds. He cannot mamtain a
seated position. The most hkely age of the infant 1=

a. 1 month

b. 3 months

c. & months

d 9 months

e. 12 monihs

Cazed

A chald 15 brought to your chinee for a routne exanune. She can dress
with help, can nde a mevele, knows her owm age, and can speak in short
sentences. She had difficulty I copying a square. The age of this chuld 15
mast hkely

a. 1 wear

b. 2 vears

C. 3 years

d 4 vears

e. 5 wears

(Source: Pretest Pediarics for USMLE )




Infant feeding
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Breast Feeding

Control of milk production
1. Maternal Reflexes
s -
1. Prolactin (Production) reflex 2. Milk ejection (let down) reflex

U

Suckling of nipple Suckling of nipple
* +

++ vagus nerve + + vagus nerve
+ b

+ + hypothalanms + + hypothalanms
1 4

++ antenor priurtary ++ post.lewﬁur priuitary

T prolactin T oxytocin
v ¥

++ mulk secretion ++ mulk ejechon

2. Infant Reflexes
o PFooting reflex: Infant turns us head to the side where the mpple 15 felt
o Suckhng reflex: Rhythmic movements of the mandible
o Swallowing reflex (Coordinated suckling and swallowing occurs m
babies born after 34 completed weeks)
N.B: Maternal anxiety. stress and fatigne inhibits ejection reflex

Breast milk flow is maintained by
1. Mechamical factors: The mam stimulus for breast nulk flow It 15 achieved by:
- Suckling: the more regular & vigorous suckling, the more the mulk flow.
- Suckling mitiate prolactin and milk ejection reflexes
. Good matemnal nuintion with plenty of:
- Sugary fhuds (not evidence based)
- Vitamins B complex
3. Good matemnal psychology (matemal anxiety & stress inlabats ejection reflex)
4. Hormonal balance
5. Roommg m (keeping the baby m mothers room) and skin to skin contact.
6. Demand feeding (feeding accordng to the infant desire)

Id
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Disadvantages of breast milk

1- Breast milk protein Allergy — very rare condifion
2- Breast milk jaundice may occur due to pregnandiol secreted in breast mulk.

3- Deficient Content of

* Vitamun K; to avoid bleeding tendency, 1 mg Vit. K is given IM at birth

* Vitanun D and Iron:

American Academy of Pediatrics recommends supplementation with:
— Bepgin daily oral vitamin D drops (400 IU) at hospital discharge
- Iron (1-2 mg'kg/d) starting at age 46 months until age 1 year
4- Some Dimgs are secreted in breast mulk e g. cytotoxics and antithyriod drugs
5- Some viruses are Excreted in breast milk e g CMV and HIV

Breast Milk Composition

<% Colostrum — milk from birth to the 5% day of life
<+ Transient millkk — milk from the 5% day to 21* day

< Mature milk — milk afier the 21% day.
Colostrum Mature malk

Amount 40-60 ml 1 liter

Reaction Shghtly alkaline Neutral

Color Lemon yellow Whatish

Consistency Thick Thin

Caloric value 57 cal/dl 67 cal/dl
_Specific gravity 1040 — 1060 1030 - 1035

Protein 7 gm’a 1.2 gm%

Fat 3 gm% 4 zm%
_Carbohydrates 4 zm% 7 zm %

Colostrum corpuscles Normally present Absent { if exast 1t

(Large endothelial cells from denotes detenorating

breast acim or fat laden breast milk secretion)
| leucocytes)

Value 1. Nutritive ( T protemn) See later

2 Protective —» TTIg A &
T PMNLs & monocytes

3. Imhate gastrocolic reflex
— mild laxative
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Advantages of Breast Feeding

The AAP and the WHO recommend that infanis should be exclusively breastfed
or given breast milk for 6 months. The decision to breastfeed should be
considered a public health 1ssue and not only a lifestyle choice

I. Advantages to the mother
1- Help mvolution of the birth Canal and reduce nisk of post partum hemorrhage.
2- Natural method of Contraception.
3- Reduce the incidence of Cancer breast.

II. Advantages to the infant

A. Qualitative differences between human and cow’s milk

Human milk Cow’'s mill
1.Protein
A, Dhetetic protein
- Spluble (lactalbuman) | - 60% - 20%
- Inzoluble {casem) - 40% - 30%
- Spluble Tnschable ratio | - 3:2 -1:4
Protein 1= fine and thin and Protein 15 tough & thick
easily digested And hardly digested

h.Non dietetic protein
- Lactofamin level - High — Static to E.col - Traces
— 7 on absorption

— Innmmmemodul ator

- Inmmmeoglobulins - High (specific to human - Traces (Specific to
Pathogens) ammal pathogens)
- Lysozymes level - High — bactencidal - Traces.
- Ezzential anuno acids | - High — essenhal for bram - Traces.
developmyent

2. Fat

- Fat globules size - Smaller size — easy digestion | - Larger size — hard digestion

- Diumnal vanation - Present — high concentration | - Absent

at the evening & end of feed
- Lipase enzyme level | - High — help digeston - Lower level
- Ezsential fatty amds | - Higher (11%) especially - Lower level
Lainoleic and oleic acids.
- Volatile fatty amds. | - Low level — less GIT - High — frequent GIT upsets—

upsets regurgitation & distention
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3. Carbohyvdrate -8 lactoze — no fenmentaton | - o lactose — hugh incidence of
(no gases nor vomiting) fermentation — excess gases,
- Some 15 comverted to lachic and vonuhing.
acid:

— T Caleium absorption.
— Bacteriostatic effect

4, Minerals

- Amount -Low - High — lugh nzk of
byvpermatrenia
- Calenm/Phosphate | - 21 ; so absorption 15 better -4/3 50 less absorphion —
ratio and nckets 1= less commeon high n=k of ncket=
- Sodmmy content - Lowr { less renal solute load) | - Hizh
- Iron - Low wath good absorphon - Very low with bad absorphion
sufficient for 1" 4 — 6 months | (less bioavailable)
£, Bacterial content - Stenle - Lizble to contamination

Breast milk contains numerous growth factors e.g.

— Epidermal growth factor: promote repair of intestine
— Transformung growth factor (TGF): Promotes epithelial cell growth
— Nerve growth factor: Promotes newral growth

Breast milk 1s suggested to protect against: acute diarthea, otifis media,
urnary tract infections, necrotizing enterocoliis, DM, Crohn, Celiac and Cancer

Breast milk for premature is characterized by

1. Protein iz higher by 20%% with higher immunoglobulins and lactoferrin.

2. Fat 15 lngher by 50% with higher content of long chain polyunsaturated
fatty acids, which are essential for brain and retinal growth

3. Vitamins — higher content of vitamins A & E.

4. Carbohydrate — lower lactose content.

5. Contam platelet activating factor acetyle hydrolase & IL-10 which protect
against necrotizing entero colitis (NEC)

o Human mulk has concentrations of calcium and phosphorus that are
appropriate for full-term infants.

s These amounts are inadequate for the very low birth weight (VLBW)
mfant. Breast milk should be supplemented with additional calcum,
phosphorus, and vitammn D, which can easily be done with a
powdered human milk forfifier (Enfanil Human Milk Fortifier,
Simmlac Human Milk Fortifier ) {Nelzom texthook of pediatrics)
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B Aiifiiafcciive groperties of k- il
I. Humoral immmunity
1. Breast milk contain Antibodies (humoral immunity) against
o Virnses: e g. Poliomyelihis, mumps, rota virns.
o Enteric bacteria: e g. E coli, cholera
2. Anti staph factor: a polyonsaturated fatty acid.
3. Anti-protozoal: Lipase enzyme kills Entameoba histolytica & Guardia lambha
4. Antimicrobial enzyvmes

o Lyzozyme
o Lactoperoxidases
5. Bifidus factor
o Nature: Amino sugar
2 Role: stmmlate growth of lactobacilius bifidus wiach 15 a normal bactenia
flora i the mitestine — mterference with pathogenic bacteria as E. coh &
vibno cholera.
6. Binding proteins
o Nature
- Folic acid binding protein
- By: binding protein.
- Lactofernin; Iron binding protein
Fole: Folic acid, Byz, and iron are essential for growth of pathogemc
bactenia ; binding proteins deprive pathogemc bacteria from these
growth factors with subsequent bactenostasis.
II. Cellular imnunity
a. Polvmorphnuclear lencocyites and macrophages which can
— Secrete lysozymes, complement. and lactofernn
— Phagocyiose and kall bactena and fung:
b. Lymphocytes:
— T Iymphocytes provide cell mediated immmnity
— B lymphocytes secrete anfibodies ; mainly IgA
ITL. Qthers
o Low buffening effect: neutral or slightly alkaline milk: pH preserves
gastric acidity which acts as a bamier against infection
o Low mcidence of necrotizing enterocolitis (NEC)
Oligosacchandes and s-casemn: Prevent bactenal attachment
o Nucleotides: Enhance antibody responses and bacterial flora

[}

Q
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Efficiency {Adeqguacy) of breast feeding

Evidence of adequate feeding
. Adequate weight gain on senial assessments (the most important clue)
. Satisfaction after feeding; the baby sleeps 2-3 hours after feedings

. Normal unine flow

. Test feed

1
2
3. Normal bowel habit: no diarthea or constipation
4

@ Weigh the infant before & after feeding with unchanged clothes 6

times a day

o Calculate amount of the feed for 3 days and then take the average
Abnormalities of breast feeding

Under feeding Over feeding
Manifestations | * Exaggerated imfial weight loss | * Excessive weight gain
Followed by poor weight gain
* None satisfaction post feed * Excessive crying & imtability
- Stay sucklng for longer due to colic and distension
- Stay alert after feeds * Fepeated vomufing
- Excessive crying * Bulky stool (may be diarrhea)
- Suckmg fingers (lnmery!!) | * May be polyuna
* Delayed stooling * May be sore buttocks.
* Oliguria
* Hypematremic dehydration
Ay oCCur
Managzement | * Direct observation of breast- - Space feeds apart

feeding can help 1dentify
improper technigque

* Examune both imfant and
Mum for a treatable cause

- No suckling = 20 mun / feed
- Pemove excess breast nulk
by pump post feeding

* Supplemental fornmla
Intervals between feeds (Ideally 3 hours intervals = gastric emptying fime)
2 hourly feeding for 4 hourly feeding for
» First 2 weeks of life. » After the 4% month.
» Weak sucker * Overwelght and strong suckers.
= Scanfy mlk flow. # Liberal mlk flow.
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Contraindications of breast feedjng_ _

1. Maternal causes

Temporary Permanent
1. Bilateral mipple fissurng. 1. Mahgnancy
2_Bilateral acute masttis & abscess | 2. Active maternal CMV Infection

3. Infectious diseases e.g typhoid | 3- Matemal use of certain radioactive isotopes,
- cancer chemotherapy agents, and a small

number of other medications (See The Lactmed
Database online for firther details)

4. Mothers on temporary medicines
that 13 known be secreted i mlk
and may harm the baby

Active, unireated maternal tuberculosis
A Cwrrent recommendation (Amenican Academy of Pediatnics, 2014):
- Baby 15 separated from mother until completion of 2 wk of maternal therapy
— Dunng this penod mulk 1s expressed for the baby to be fed wia bottle
B. Other opinion: Muems can lactate with the following precantions:
o Mum recerves anti T B drogs and nses mask dunng feeding
o The baby receives prophylactic isomazid 10 mg'kg/d (Window prephylaxis)
* Continmed until the mother has been shown fo be spufum culture
negative for =3 mo
= At that time perform Manteaux skin test
a. Positive test: INH 1s continned for a total duration of 9-12 mo
b. Negative test: stop INH & vaccinate the infant with INH resistant
BCG
o Separation 13 considered if the mother:
- Suspected to have dmg resistant TB
- Acutely il
- Non adherent to treatment
Infant to HTV mothers
o In USA -breast feeding is contraindicated
o In other regions: nsk of viral transnmssion if feeding allowed nmst be
weighed aganst nisk of developmng malnuintion if breast feeding withheld
Infant to HBsAsz positive mothers

Breast feeding 1s allowed so long as the baby has received both the HBV
vaccine & Ig
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1. Infant causes

1. Milk protein allergy: Extremely rare.
Cc’P - Colic vomuting, diarthea
- May be bloody stool or occult blood in stoel.
Treatment - Hypo allergenic formmla

1. Lactose intolerance
Due to - Lactase deficiency ; prumary or secondary to gastroenteritis
cP - Acconmilated lactose m infestine leads to:
Fermentation — abdominal distension colic &vomiting
Osmotic diarthea — reducing substance i stool.
Change to lactic acid — acidic motions — penanal soreness
— stool pH < 5

0O o 0

Treatment - Lactose free formmila
3. Galactosemia: Autosomal recessive disorder

Normally: Lactose %& Glucose + Galactose -1-Phosphate (Gal-1-F)
alactoze | phosphate
i pr—— U
In galactosemia : absent Gal-1-P uridyl fransferase— accummlated Gal-1-P
leads to:
- Cataract (absent red reflex m newbom)
- Chromic active hepatitis, hepatomegaly
- Mental retardation
Treatment: lactose/zalactose-free formmla

Gal-1-P

4. Phenvleketonuria: Autosomal recessive disorder

Normally: Phenylalanine o' » Tyrosime & Tryptophan

hydroacylase

In phenylketonuria : Defective phenylalanme hydroxylase enz:,me leads to:
- Fair slon | hair and blue eyes

- Cerebral palsy and seizures

- Mental retardation.
Diagnosis

- Positive screening test of Guthrie

- Phenylalamne > 1200 mol/T. + Normal / low tyrosine
Treatment: Phenylalanine low formmla (contain tyrosimne)
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Problems with breast feeding

Nipple Pain
s Common complaint in the immediate postpartum period
o Due to poor infant positioning and improper latch and or mipple candidiasis
Treatment

¢ Treat both mother and babv if candidia=zis 15 found.

s If accompanied by engorgement, express milk mannally until healing has
occwred (Breasit milk can be refrigarated and used within 48 hours. Frozen
milk can be used for up to 6 months-thawing should be by warm water but
never in microwave!)

Engorgement

¢ Incomplete removal of milk due to poor breast-feeding techmigue or other
reasons such as infant illness

¢ The breasts are firm. overfilled, and pamnful

Treatment

¢ Frequent breast-feeding

+ Mammal nulk expression before breast-feeding may be required.
Mastitis

s Presentation
- After the Ind post-delivery week
— Usually unilateral localized warmth  tendemness. edema, and erythema.
- Sudden onset of breast pain. myvalmia. and fever.

# Orgamsms implicated
Staphvlococcns aurens, Escherichia coli, proup A streptococcns,
Haemophilus influenzae, Klebsiella pnenmoniae, and Bacteroides spp.

Treatment

# Oral antibiotics and analgesics

¢ Promote breast-feeding or emptving of the affected breast

# Breast abscess: Intravenous antibiotics as well as mncision and drainage,
along with temporary cessation of feeding from that breast.

Jaundice
a. Breast-feeding jaundice

— Largely related to insnfficient fhud intake

- Commonly associated with exagperated phvsiologic weight loss = 12%

— It may also be associated with debhydration and hypematremia

b. Breast milk jaundice (See neonatology)
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Artificial Feeding

Defined as supplying any mulk other than breast mulk
Indications
1. Substitutive feeding (all breast feeds are replaced by bottle feeds)
- Absent mother
- Contramndications fo breast feeding { maternal or infant canses) .
2. Mixed feeding
a. Complementary feeding (Breast feeds are completed by bottle feeds)
- Indicated when breast nulk 1s not enough (scanty breast mulk secretion)
- Precautions:
- Breast nulk should be given first and completely emptied.
- The used mulk should be humanized formmlas.
- Formmla should not be sweetened
- Bottles holes should not be large
b. Supplementary feeding (some breast feeds are replaced by bottle feeds) for:.
- Werking mother.
- Twin delivery (breast and bottle given to each baby altematively)
Disadvantages: - Liable to Contamination.
- Costly
- Lack advantages of breast milk

1. Fresh fluid animal milks

Tvpes: * Cow’s milk — most commeonly nsed worldwade.
* Buffalo’s milk — most commonly in Egypt.
* Goat's mlk
* Ass milk — near in composition to human nulk
Specific disadvantages
A Drawbacks of Goat’s mmlk:
» Low folic acid =T incidence of megalobalstic anaemia
= High nisk of brucellosis.
B. Drawbacks of cow mulks:- (See comparison beiween breast & cow milk)
1. High incidence of diarrhea, respiratory infections & allergies
2. High nisk of iron deficiency anemma due to:
- Low won content with poor absorption
- Low lactofermn content.
- Occult blood loss due to heat labile protein.
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2. Dried powdered milk formula

* Dried powdered oulk fornmla are based on cow milk in most cases
Advantages

1- Can be modified. so Fits for different infant needs.
2- Fortified with vitanuns . omnerals. and trace elements
1. Humanized formmnlas
Meodifications: Modified to be very similar to breast mulk :
- Protein is modified to form a fine curd
- Carbohydrate content 1s increased.
- Fat 15 refined with increased poly unsatorated fatty acids
- Vitamns (especially vitamin D) & C) are added
- Calcium: phosphate content reduced and ratio adjusted
- Trace nunerals are added particularly Iron , copper & zinc
Indications : - Healthy infants when breast mlk is scanty or unavailable
- Large prematures (2-2.5 kg)
- Milder degrees of malnutrition
Examples : - Novalac , Bebelac, Nan, Biomil Aptanul
=> 1 spoonful (4gm) for each 30 ml water.
- Similac , 5-26
= lspoonful (8gm) for each 60 ml water.

N.B (May be nmmbered as 1 for the 1" 6 months of life, 2 for the next 6
months of life, and may be 3 for after 1 year of life)

Novalac
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1. Lactose free formula
Modification : - Lactose is replaced by other sugar (sucrose or glucose)

Indications - - Lactose mtolerance.
- zalactosemia
Examples : - Enfamil I actoFree, S26-LF. Isomml

3. Hypoallergenic formula
A, Casein hydrolysate based formmla

1. Partially hydrolyzed
Contamnmng cligopeptides with a melecular weight of <5000 d
Or
2. Extensively hydrol
Contaming peptides with a molecular weight <3000 d.
Indications
o Prevent or delay atopic dermatitis
o Infants intolerant to cow's milk or soy proteins
o These formmlas are lactose free and can inclunde medmm-chain

tnglycendes, malking them usefnl 1n infants with malabsorption
Examples
o Aptanul Pepf1 1 and 2
s Pephi junior
o Pregestinml
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B. Amino Acid Formulas
Amuno acid formmlas are peptide-free formulas that contain nuxiures of
essential and nonessential amino acids.

Indications
o Infants with dawry protein allergy who failed to thnve on extensively
hydrolyzed protein fornmlas
o For severe Cows’ milk allergy, and smltiple food protem intolerance
Examples
« Neocate LCP
o Nufranugen AA (Gluten & Lactose-free) |
s FEleCare (Similac) '

N.B (Soy protemn based formula e.g. Isomil is not
[it for cow milk allergy due o cross allergy
but can be used as a lactose free formula )
4. Preterm infant formula
Modification : - More protein , medinm chain tniglycendes,
vitamins and calories( 80 calories /100 ml )

- Lower lactose.
Examples : - Enfann] EnfaCare Enfalac premature. Sumilac expert care
e m—

Enfatac

o R \"imll:m

Erfinil |

ERPERT CARNE

-—

3. Pre-thickened formula

Indications :- Regurgitations and Gastro esophageal reflux dlsease

Modification - Contain pregelatinised rice starch or
cooked comn starch

Precaution : - Not to be nsed for a peniod of = 6 months

- Not to be used in conjunction with antacid *a-‘ -f_

products : _,ﬁ

Example : - Enfanml AR TR el

—

E‘ .
[I‘!f.-illl”
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6. Amino Acid-Modified (Metabolic) Formulas
a. Phenylalanine low formula
Indications : - Phenyleketonuna
Example . - Lofenalac

b. Branched chain amino acid free formula
Nutrition support of children with maple syrup vrine disease
Supplemented with L-carmfine and tanrine
Example: Ketonex

c. Methionine-free formula
Nuintion support of children with homocystinuria
Example: Hominex

7. Formulas for specific diseases
a. Nutrition support for babies with renal failure

Modifications:

— High calorie with low fluid volome

- Low salt | low protein

- Low potassmum and phosphorus
Examples:

- Renastart

- Suplena

- NEPI'Q

b. Nuirition support for children with acute or chronic liver failure
- Generaid
- Heparon Junior
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Program of Araficial Feeding

1. Decide type of milk
* According to:
1. Whether the baby is healthy (R/ humanized fornmla) or not
2_ Financial conditions of the family
* Usze either:
- Dnied powdered nulk
- Fresh fluid animal milki{not preferred in the 1% year of life).

1. Determine the amount of milk needed by
a- Age method
- Valid only for healthy full term .
- Amount of oulk (ml/feed) = Age in days = 10
Apge in weeks = 10+ 70
Age in months = 10+ 100

b- Calonic{weight) method

- this method 15 valid for both the healthy and diseased babies

- More accurate than age method

- Calculation:
< Normal healthy infant needs 110 calkg/d.
< Milk contain 67 cal'per 100 mil.
< So total daily need of milk = 100/67 = (110 * body weight in kg).
< This total amount 15 divided mio feeds.

3. Formula {concentration of milk)
i- Formula of dned powdered mulks:

%+ One measure of 4 gm diluted by 30 mL beoiled water e g. Bebelac
< One measure of & gm diluted by 60 mL beiled water e g Similac

- Formula of fresh fluid animal mulk (not recommended 1)

4. Number of feeds per day: According to age; roughly
Between (-4 months — every 3 hours
Between 5- 8 months — every 4 hours

Between 9-12 months — every 5 hours
5. Determine method of feeding: According to age & condition: Bottle, tube, or

dropper
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Weaning

Introduction of senusolid and solid foods besides breast mulk or formmla
Values
o Compensate for increasing infant needs that can not be fulfilled by breast
milk alone.
o Tramn the gastromntestinal fract and tramn the baby to use cup and spoon.
o Supply vitamuns and muneralseg A D | C | wron | zinc and calcium
When to initiate”
* Begin weaning at 6 months of age: Why?
- Maturation of digestive enzymes oceur
- Decline of minerals and vitanun stores
- Caloric value of breast mmlk becomes inadequate.
* Never try before 4 months due to:
- Digestive enzymes of the infant have not developed yet
- Breast milk is sufficient in the 1% 4 months of life
- Risk of developing allergies
When to complete?
* At 15t0 2 years
Guidelines of weaning” (By Amencan Academy of Pediatncs; Nelson 2016)
= Serve foods immediate after preparation
= Stepwise weaning
— Intreduce 1 food at a fume
— Small amount of cne food is started and increased gradually
— Do not introduce other new foods for 3-3 dayz to observe for tolerance
— Feed slowly, do not force; many frials may be needed as spithng can

OCCUr.

= Dunng illness give breast feeding and increase food intake afier the
illness.

= At the proper age, encourage a cup rather than a bottle

= Energy density should exceed that of breast milk

= Iron-contaming foods (meat, ron-supplemented cereals) are required

= Zinc miake should be encouraged with foods such as meat, dairy
products, wheat, and rice

= Phytate intake should be low to enhance mineral absorption

= Breast milk: exclusive in the first 6 months and should continue to 12 mo

= Fhuds other than breast milk, formmla, and water should be discouraged
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How to start? Suggested plan

Age Suggested food
Cereals. comflower puddmes (Cerelac) Jbiscuits
Bice , Pice pudding . cheese and mashed fnuts
Vegetable soups in water and yogurt. egg yolk

Beans and vegefable soup in meat
10 mo. Mashed liver and meat
11 mo. Poultry and rabbits
12 mo. Maszhed red meat . fish

In the 2™ vear Other famuly foods meluding fresh amomal milks

What food to aveid?
- Canned foods
— Salt and spices
— Use of whole Cow milk below 1 year
— Sugar : no sugar sweetened beverages
— Chocking foods( e g. nuts, grapes, raw camots) i the first 3-4 years
- Allergenic foods e.g. Egg white
— Fmut juices dunng the first 6 mo of life and linmted amounts of uices

thereafter (120-150 ml /day for ages 1-6 1)

Problems with weaning
1- Allergies — may follow some new foods e g eggs, ...
2- PCM — sudden weaming on starchy foods — Kwashiorkor (KWO).
3- Colic 15 common especially with:
- Excess sugary fhuds
- Early aggressive weaing
4- Darrheal disorders — gastroentenitis due to contaminated foods.
5- Dental canes: associated with excess carbohydrates and bottle feeding.
&- Delayed weaning may predispose to:
- Marasmmns
- Iron deficiency anenma.
- Rickets.
/- Some Diseases may manifest during period of weaning: e g.
- Favism
- Celiac disease
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Self Assessment Clinical Cases

You are reviewing this 8 months old, breast fed babv bov who had gastroentenhs for the
previons 2 weeks, now he is imitable, has distended abdomen, still having mild watery
diamrhea and some pen anal soreness

a. What iz vour diaznosis?

b. How cam vou confirm 7

¢, What 13 vour decizion?

Caze?

Lactating mother with an acute medical condifion cannot feed her full term normal male
mnfant 2 mo age & 4 kg weight for about 3 days. His grandmother will take care of him.

a. What iz the tvpe of artficial milk appropriate for him?

b. What iz the number of feeds' 24 hr?

¢. How much iz the amount of milk required feed?

d. How can she prepare the formula (concentraton of malk given)?
Caze 3
A 10 months old. breast fed bov who was swatched to cow milk at 9 months a5 his mother
has to rehon work, the mother complams that her baby becomes nritable, with more
frequent vigorous crving eplsodes , vomufing and distension with occasional bloody stool;
hiz weight declined from 8.7 kg to 6.5 kg

a. What 15 the provisional disgnosis?

b. What 15 the laboratory test required?

c. What i1z the preferred formula for thiz boy?

Cazed

A list of artificial milks
A Humanized forrmula
B. Lactose free mulk
. Premature formmala
. Phenylalamn low formula
E. Predigested formula
F. Hyvdrolyzed formula

From kst above select the milk suitable for the following cazes:

1. Dhamrhea that contimues for 2 weeks following an attack of Rota virus gastro enferitis

Dharrhea that continues for more than 2 months wath falure to thave

A 1.8 kg pewbom that developed neonatal seizures who has far skim and hair and

whose unine shows zbpomal wine ammogram

4. A 18 kg pewbom who developed necnatal seizures and abnommal hiver funchon and
abnormal red reflex

5. A 1.8 newbomn that past recovered from RDs

g bl




Nutritional disorders
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Protein Calorie Malnutrition (PCMAI)

[Protein Energy Malnuirition :PEM]
Classifications of PCM
1. Wellcome classification: Based on weight for age & presence of edema.

" Ratio of current weight to | Symmetrical Diagnosis
expected weight forage | Oedema | - -
= B0% e | Nutritional edema or KWO
| 60-80% | -- | Simple wderweight
| 60-80% = | Ewashiorkor (KWO)
= 60% ++ Marasmic K'W0O

2. Waterlow Criteria
A, Changes in weight may be an indicator of acute malnutrition.
Actual wit (kg) =100

Expected wt for ht at 50 centile

o Grade :=890% — Normal
¢ Gradel :80%—89% — Mild
o GradeIl :70%79% — Moderate
e GradeIll :<70% — Severe
BE. Changes in height may be an indicator of chronic malnutrition.
Actual ht (cm) =100

Expected bt for age at 50® centile
Grade 0 :295% — Normal
Gradel :90%94% — Mild
GradeII : 83%—39% — Moderate
Grade ITI  :<85% — Severe

3. WHO criteria
» Wasting: Low weight for height{WFH) below the median
s Stunting : Low height for age (HFA) below the median
4. Kanawati criteria
& Uses MUAC divided by occipitofrontal head circomference(see before)
* Malnuintion degree: Mild < 0.31 | moderate <1028 | severe <1025
{Melson Tenthook of Pediatrics and Texas Children’s Hospital Handbook of Pediatrics, 20146)
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Ewashiorkor (EWO)

{(Edematous PCM., Red Baby)
Definition
¢ Acute protein deficiency with normal or even high caloric intake
s “The sickness the baby gets when the new baby comes™ i Ghana language
Incidence
¢ More frequent in babies whose smms are poor |, and ignorant
« KWO usually affects infant ages between 6 months to 2 years
Causes
Main factor
- Sudden faulty weaning on starchy, carbohydrate, protein deficient diet.
- Maternal deprivation: the 1* baby is neglected (affected) when a 2* is born
Contributing factors :infecdons e.g.
- Pertussis — recurrent vomating.
- Chromic diarrhea and parasihsm — protein loss i stool.
- Measles — complicating enterocolitis.
Clinical Picture

Constant features

1. Edema

» Starts i the dorsa of feet & hands » Facial edema produce prominent

then the upper and lower Limbs pale cheeks — Doll facies
# Edema is lateral, pitting & painless | » Peniorbital edema
» With shiny overlying skan

» Ascites and plenral effusion are usually absent
Etiology of edema

o Hypoalbuminemia — reduced plasma osmotic pressure
Decreased anti-oxidants —fiee radical damage — 7 capillary permeability
Other proposed canses: | NaK-ATPase activity & aflatoxin potsoning
Increazed Aldosterone and ADH— salt and water retention

o0

Ll
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Grading of edema
o Grade 1: mild edema on both feet or ankles
o Grade 2: moderate edema on both feet, lower legs, hands, or lower arms
o Grade 3: severe generalized edema affecting limbs & face
2. Mentality changes
¢ Patient locks dull | apathetic, mmserable,
disinterested 1 surroundmgs with marked anorexia
Global developmental delay in severe malnutrition
Due to
* | Aromatic amino acids — | Newrotransmitters
* Maternal deprivation.
3. Growth retardation
+ Failure to gain weight followed by weight loss
& Length 1z mmch less affected as KWO is acute disease.

* Weight loss may be masked by edema and preserved subcutaneous fat
4. Muscle wasting

e Muscles are thin atrophic & weak

¢ Decreased oud upper arm cocumference < 12 cm
¢ Head circumference / chest circnmference ratio = 1

Variable features
1. Hair changes

¢ Hair 15 Iusterless | brittle, sparse. easily pickable
» Progressive hightening of hair; black — brown —
reddish — yellow— gray
¢ Flag sign:
- Alternating bands of light color & normal color
- In long haired with relapses of malnutrition
¢ Due to tyrosine and copper deficiency (essential for melanin synthesis)
2. Skin changes
» Starfs as dry scaling skan — erythema
— hyperpigmentation & desquamation
(Crazy paving or Flaky paint dermatosis)
¢ Skin infection 15 common
» Possible canses:
- Vitanun A deficiency
- Essential fatty acids deficiency
- Zinc deficiency
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3. Hepatomegaly
o Caused by fatty infiltration due to decreased lipotropic factors
¢ No hepatocyte damape (No cirrhosis)
* Hepatomegaly is reversible with treatment.
¢ Size may increase at the start of treatment if high
caloric diet 15 used due to accunmlation of glvcogen
before disposing fat (nutnitional recovery syndrome)
4. GIT manifestations
o Dhiarrhea due to gastreenteritis and /or Malabsorption
* Abdominal distension may be due to malabsorption or hypokalemia
5. Anemia: May be due to:
¢ Iron defictency — hypochromic microcyfic anenua
¢ Protein deficiency — normochromic normeocytic anenua
¢ Folic acid and/or By deficiency —» megaloblastic anenua
6. Vitamin deficiency
¢ Vitanun A deficiency (very common) mamifested by:
o Eyes :- Xerosis, Bitot spots
- Keratomalacia
- Corneal ulcers and eventual scarming
o Mouth : stomatitis.
& Vitanun C — spongy bleeding sums
» Vitanun B: deficiency : chetlosis, angular stomatibis.
¢ Vitanun D deficiency : if 15 usually not mamifest due to arrested growth
= Vitanun K deficiency — bleeding tendency.
Complications(DIE B H4)
1- Dehydration: Due to gastro entenitis & anorexia.
2- Intercurrent infections:e.g.
o Gastro enteritis
o TB & bronchopnenmona
o Oral moniliasis
o Noma : It 13 chronic necrotizing ulceration of the gingiva and the cheek
- May be mcited by fusobacterium necrophorum & prevotella co nfection
- Manifestations: fever, malodorous breath, anemia, lenkocytosis
3- Electrolyte disturbances:
- Hyponatremia
- Hypokalemia
- Hypocalcenua & hypomagnesemia — may be tetany
4- Blindness: dpe to keratomalacia secondary to severe vitamin A deficiency
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5- Hypothermia
6- Hypoglycemia: Commonly associated with sepsis
7- Heart failure due to:
- Severe anemia.
- Volume overload.
- Weak myocardiom — dilated cardiomyopathy.
8- Hemorrhage due to:
- Vitamin K deficiency.
- Disseminated intravascular coagulation (DIC)
Investigations
1. To support the diagnosis
» Plasma protems:
- Decreased total plasma proteins < 4.5 gm /dl{normal 6-8 gm/dl).
- Decreased albunmn <2 2.5 gm / dl (normal 3.5 — 5 gm/dl).
» Non essential / essential amino acids > 3 (normally = 2 between 2-3 m
subclinical cases)
1. To detect complications
* Monitor blood glucose closely
» CBC for anenia and leukocytosis in infection
» Sepsis workmp e g. CBC with differential, CRP. urmalysis, stool analysis,
blood culture, chest x ray and tests for tuberculosis
* Semum electrolytes/minerals: Na, K Ca, Mg,

Incomplete KTWO (Pre KWO)
The patient shows all constant feahmwes of KW except cedema & all vanable features
except skin chanzes
Phenomena which may occur during KWO treatment
1. Hypokalemia: Hypokalemia (zlready present | 15 aggravated by glucose infusion
1. Circulatory overload:
With infusion of large doses of blood or plasma —+ T plasma ozmotic pressure —
shift of fhod from infershifial compartment to mbavaseular compartovent — volame
overload & heart faihare.
3. Imitial weight lozs: Mav cocowr due to absorphion of edema flmd.
4, Nutritional recovery syndrome may rarely ocour due to either:
A. Excess calonie miake — excess glycogen deposihon in the frver before disposins
excess fat — hepatomegaly may increase at the start of treatmoent
B. Excess protein intake = 6 gm'kz/d — liver 15 exhansted by protein metabolizm
= Excess ammiomia load on the bver leads to;
1. Hepatic encephalopathy with lethargy, commalsions & coma.
2. Hepatocyte necrosis — liver cell farhure wath hepatomegaly, jaundice, ascites
and even hiver cimhosis later on
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AMarasmus

(Failure to thrive or non cedmatous PCM with severe wasting)
Definition: Chronic under nutrition with deficiency of both proteins & calornies.

Canses

L. Primary (Dietetic)

s Target age: 6 months — 2 years

» Usually in low socioeconomic classes where the mothers are ignorant

¢ Inadequate food intake due to

_‘h*

_.r"'l."“l-_
FI‘._
A. Low guantity
- Scanty breast nulk m breast fed infants
- Scanty or infrequent feeds m
artificially fed

B. Poor guality
- Prolonged breast feeding
without supplementation
- Diluted formmla m artificially fed
- Beliance on fhinds

- Low calonic diet n older mfant
C. Feeding difficulties: e.g with bilateral cleft ip and /or palate
IT. Secondary (Non dietetic)

1. Preterms and twins: are more prone to maramsus due to:
o High rate of growth in face of weak suckling power and limited

capacity for digestion and absorption
s Limuted fat stores

. Chronic infections

» Examples: Tuberculosis, empyema, chronic pyelonephritis, ete. ..
¢ Mechanism - Anorexia & hypercatabolic state
. Malabsorption states/Metabolic diseases
s Pecurrent gastro enteritis / Chronic diarrhea
» Malabscrption syndrome due to e g, Cystic fibrosis, cehac disease.
¢ Inbom emors of metabolism e g Galactosemia .organic acidenuas
. Pediatric malignancies: via anorexia hypercatabolism & chemotherapy

-k

[

e

. Congenital anomalies
» Neurologic: e g cerebral palsy, mental retardation.

¢ Congenital heart diseases

¢ Gastromntestinal e g
- Gastroeosphageal reflux disease.
- Congenital pylonc stenosis.
¢ Renal anomalies (due to associated UTL & acidosis).
6. Maternal neglect {cluld abuse; non organic farlore to thrive)
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Pathophysiology of Marasmus
+ In infants the daily calonc mtake 15 consumed as follows:
- Basal metabolic rate (BME) 30 % — umnavoidable
- Physical activity 23 %
- Growth 12 %
- Losses and others 13 % = wmavoidable.

* When there 15 caloric deficiency the first compensatory mechamism waill
be decrease physical activity and amested growth. With advanced
calonc deficiency the body utilizes lus own tissues; firstly fat then
protemns to mantain BME. which results m marasmms.

Clinical picture
L Svimptoms: (3C)
¢ Failure to gain weight followed by progressive weight loss(Cachexia)

¢ Baby is nsually hungry: writable, Crying, sucking fingers with little sleep.

» Constipation due to reduced food intake but may be diarrhea due to
starvation (greenish scanty, offensive with mmcns & debris) | gastroenteritis
.malabsorption or maldigestion

# May be features suggesting the Caunse

& May be features of Complications e g. gastro enteritis, pnenmonia.

II. Signs
A. Protein deficiency manifestation

1. Body weight 15 less 60% of the normal weight for age without cedema.
- Loss of 40% of pre illness body weight —1% degree marasnms
- Loss of 40-30% of pre illness body weight — 2™ degree marasmms
- Loss of = 50% of pre illness body weight — 3 degree marasmus

2. Muscle wasting

s Muscle 15 sacrificed to keep near normal

plasma proteins.

s Muscle wasting 1s more severe i MAarasmms
than in KWO giving nse to stick like
appearance of limbs

* Muscle wasting 1s detected by decreased

MUAC and chest circumference.
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B. Caloric deficiency manifestation
1. Loss of subcutaneous fat from
» Abdominal wall (1" degree marasmus)

# Buttocks & limbs .
(2nd degree marasmus) | ¥

The buccal pad of fat 1s the last to be lost as 1t 15 unsaturated fat essential
for suckling

Outcome

o Skin becomes thin loose, wnnkled, thrown into folds especially on
the medial aspect of the thighs.

Decreased tniceps skan fold thickness

Promunent normal costochondral junctions in marasoms due to loss
of subcutanecus fat are called false rosanes.

1. Hypothermia due to

Loss of subcutaneous fat — excess heat loss.

Hypoglycenma — decreased basal metabolic rate.

Septic shock.
C. Vitamin deficiency, anemia, hair & slan changes may occur as m EWO
D. 5igns of an underlving canse in secondary marasmus
Complications
As in kwashiorkor plus (MOAP)
1- Muscle fibrosis in advanced cases
2- Oedema may occur with development of marasmic
kwashiorkor
3- Atrophic uleers over bony prominences
4- Porpura due to DIC due to dehydration, foxemua,
acidosis
Investigations
1. Biochemical changes in marasmmus
Bloed : - Hypoglyeenua (due to reduced glycogen stores in the ].‘l‘i.- er).
- Plasma proteins shghily reduced
Unne: - Ketonuna (fat hypercatabolismy).
- Increazed creatimne (ommscles vpercatabolizm)

[

[

[
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2. For a cause in the secondary marasmus
1- Stool analysis for parasites, stool cultures and malabserption werkup
2- Urnine analysis and culture
3- Abdomuinal sonography.
4- Organ function tests (renal & liver functions tests)
5- Others ez
- Chest x-ray
- Tuberculm test: 1s commonly negative due to 27 immunodeficiency
- Echocardiography for suspected congenital heart diseases.
- Barmum study . endoscopy = biopsy for suspected GIT diseases
3. For complications = as in KWO
Death May eccurs in severe complications especially due to:
+ Hypoglycemia
# Shock (septicenua or dehydration) — disseminated intravascular
coagulopathy
+ Heart failure

Marasmic KWO: 15 mamfested by:

+ Weight = 60% of expected for age with nuintional
oedemalwasting dedema)

« MUAC=11 cm with edema

+ [t ocours mamly im marasmic child fed on
carbohydrate diet only without adequate protein —
appearance of oedema —» marasmme KWO

» Other features of marasmus : loss of subcutaneous fat
and marked nmscle wasting are present

» Other features of kwashiorkor: mentality changes |
dermatosis and hair changes are present

Failure to thrive: this term 15 considered if
e Child's weight is below the 5th percentile. or
e Child's weight drops down more than 2 major percentile lines in short
time, or
¢ Child's weight for height is less than the 3th percentile.
# Eticlosv & mapasement: Same as marasoms.
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1. For a cause in the secondary marasmus
1- Stool analysis for parasites, stool cultures and malabsorption workup
2- Unme analysis and culture
3- Abdominal sonography.
4- Organ finction tests (renal & liver functions tests)
5- Others e g
- Chest x-ray
- Tuberculin test: 15 commonly negative due to 27 immunodeficiency
- Echocardiography for suspected congenital heart diseases.
- Barium study | endoscopy + biopsy for suspected GIT diseases
3. For complications = as in KWO
Death May eccurs in severe complications especially due to:
¢ Hypoglycemia
& Shock (septicenua or dehydration) — dissemunated intravascular

coagulopathy
* Heart failure

Marasmic KWO: 15 mamfested by

* Weight = 60% of expected for age with nuinfional
oedemalwasting dadema)

e MUAC-=11 cm with edema

« It occurs mamly in marasmic child fed on
carbohydrate diet only without adequate protein —
appearance of oedema — marasmme KWO

» (Oither features of marasmus - loss of subcutaneous fat
and marked muscle wasting are present

o (ther features of kwashiorkor: mentality changes |
dermatosis and hair changes are present

Failure to thrive: this term is considered if
¢ Child's weight is below the 5th percentile, or
& Child's weight drops down more than 2 major percentile lines in shost
time, or
# Child's weight for height is less than the 5th percentile.
+ Eticlogy & management: Same as marasmns.
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Management of PCMI

A, Prevention
¢ Providing mucronutrient interventions such as vitamin A and won supplements
for pregnant and lactating women and young children
# Encourage exclusive breast feeding
» Proper weaning .
e Fegular check of growth by growth curves to pick early malmuiribion which
appear as flathing of weight curve
¢ Dewormung in endenuc areas & oral rehydration in lhngh-diarrhea regions
e Fortifying commonly eaten foods with micronutnents (such as salt fortified
with iodmne) and foods hike wheat. o1l and sugar with iron. vitamun A and zinc
BE. Curative
L Inpatient or outpatient care?
* QOutpatient care for clinically well, uncomplicated and with good appetite
* Inpatient care for complicated cases, cases with severe edema and
marasnms kwashiorkor patemis
IT. Stabilization phase (In the 1** 1- 7 days) for:
Hypoglycenua
o Glucose 1 0% oral, or intra venous
o Frequent feeding ; 2 hourly day & might.
Hypothernmia
Proper wrapping’ Warmers
Treat hypoglycemia & serious systemic infections
Dehydration:
Preferably oral rehydration solution (ReSoMal)
Continue breast feeding
Intra venous fluids for severe dehydration.

o0

=

[ I

Hypoglycemia, hypothermia and dehydration have pricrity for treatment in the
first 1-2 days of management

Electrolytes and minerals correction
o Monttor and correct levels of phosphate, potassmm, calemm and
magnesinm especially with start of feeding (see refeeding syndrome)
Infections

o Appropriate antibiotics
o Specific e Anti tuberculons for T.B.
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Heart farlure
- Packed RBCs for anemic heart farlure
- Dinretics. vasodilators and cautious nse of digitalis
Blood transfusion
o Fresh whole bloed transfusion for severe anemia:
20 ml¥g for marasmus and 10 ml'kg for KWO.
o Fresh packed RBCs for severe anenua with anemic heart failure:
10 mllp for marasmms and 5 mllkg for KWO
ITI. Dietetic treanment
Route
- Preferably oral
- Nasogastric tube for cases with severe anorexia
Amount
o Start at 80-100 cal /'kg/day in stabilization phase
o Increase gradually i Rehabilitation phase (2*- 6= week) to a target of
150-220 kcal'kg/d
o Flhud 130 mllz/d (100 mlkg/d if the child has severe edema) of low
osmolality and low lactose feeds
o Small frequent feeds every 2-3 hours day and night increased gradually
over 1-2 weeks in strength & amount as the appetite improves
Protein intake
o Start with 1-1.5 gm'kg/d and increase gradually to 4- 6 pm/kg/d
Type of food
o If the child is breastfed, encourage to continue breastfeeding but give
the prescribed amounts of starter formmla (F-75) to malke sure the
child’s needs are met
o Severe malnutrition between 6 — 60 months of age benefit from
Powdered milk—based foods (Formula diets)
-F75 (73 cal/100ml without iron) for initial feeding.
-F100 (100 cal/100ml with trom) 1s nsed later in the rehabilitation phase
Ready to use therapeutic foods (RUTE)
- A muxture of powdered mulk peanuts, sugar. vitanuns, and nunerals
- Much better than fornmla diets
ITI. Supportive treatment
1. Multivitanins especially
- Thianmn / Vitamin B complex, Vitanun A
- Vitanun D: prevents rickets during period of catch up growth.
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2. Minerals especially
- Phosphoros
- Magnesmm
- Calemum
- Zinc and Copper
- Iron (should be used after the first week of treatment).
3. Plasma or albunun for KWO.
IV. Treat of the cause in secondary marasmus
VL Eollow up phase last from Tth week to 26th week
o For feeding to cover catch-up growth
- High protem diets: eggs, chicken. meat, fish, yogurt, cheese, beans, &
lenfils.
- High caloric diets e g. potatoes. rice
Providmng emotional and sensory sttmmlation
Weight gain of 15% 15 a marker for discharge from hospaital

S

Eefeeding syndrome
Definition
= Potentially fatal condition caused by rapid mitiation of refeeding after a
peniod of undermminbion (dunng the 1st week of starting to refeed}
= Hypophosphatenua is the hallmark of this disorder
* Rapid feeding = hypenmsulinerma = intra cellular shift of phosphate |
potassium and magnesium along with salt retention and hyperglycenua
Clinically
o Cardiac: hypotension, arthythmmas
o Respiratory failure
o Neurologic : weakness and paralysis, altered mental status, serzures
o Rhabdonyyolysis
2 Sudden death
Prevention/treatment
o Give Thiamm 200-300 mg daily oral plus other B complex vitanuns
o Start feeding very slow and advance more slowly
o Rehydrate carefully with F.eSoMal which has higher potassium & less sodium
o Supplement and or correct levels of phosphate, potassmm. caleum &
NIASTESTm
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Alinerals Requirements
Caleium Iron AMagnesinm Phoszphorus

Daily need 2mE 10-15 mg 100 mg 500 mg
Somrces - Milk, cheess - Liver, mest - Mk, meat - Milk, proteins,

- green vemaiablas - Vagetables apple - cereals. lemurmes milk products
Functions | - Bone & teeth - Haemoglobin - Bone & testh -Bons & testh

- Muscle conracton - Myogzlobin - Cooversion of - Stmcre of

- Nerve fransmission - Coddative enzymes | proparathommons nmsclas

- Blood coapulation as catalase & to parathormons | - CHO and fat

- Cardiac action Cyiochroms oxidase metabalism
Deficiency | - Fickers - Iron deficiency - Tetany; associzted | - Fickers

- Tetany AOSSmE frequenctly with

- Drelayed teething hypocalcemis




Page 44 Wlustrated Bakey Nebson

Water Soluble Vitamins

Criteria

o Include vitanuns B complex and C

o Not stored in the body so0 not toxic

o Therapeufic fnal— give dramafic response

o When treating one vitamin deficiency, consider supplying other vitamns as well
o Rich diet: liver . meat mulk, eggs vegetables, cereals poultry . fish , whole grams
Vitamin B; (Thiamine) deficiency

Beri Beri
1. Early = Fafigne, msommia anorexia
2. Dry Ben Ben
- Polynewmopathy
- Dysphomia (recurrent laryngeal nerve paralysis)
| "\ . fmmﬁm(wﬂi:k’sww}ﬁ
- m .. 3. Wet Ben Ben — Cardiomyopathy — congestive heart
" failure with generalized edema

Treatment - B; 10 mg IM daily (consider supplying other vitanuns)

Vitamin B; (Riboflavin) deficiency

a. Cheilosis | angular stomatitis, b. Keratitis and comeal vasculanzation
glossihis — Photophobia
Treatment - By 10 mg IM daly (consider supplying other vitanuns)
Vitamin B ( Nicotinic acid. Niacin) deficiency
' ' Pellagra (pellis = skin, agra = rough)
1. Dermatifis

= - In sim exposed areas (hands, feet, head & neck).

- Erythema_ scales, crusts & desquamation

=

4. Demenfia - Apathy.
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Treatment - Vitanun Bz 30-300 mg daly
- Avold maise (poor In tryptophan).
Vitamin vridoxine) Deficiency

1. Infantile convulsions - Why 7 B6 1s essenfial for synthesis of mhabitory
neurotransmitter; GABA.
- Nature? Myoclome type

2. Anenuia - Why 7 Failure of heme synthesis due to farlure of won
utthzation
- Nature? Microcytic hypochromc.
3. Penipheral neuropathy - In patients on INH therapy
4 Skin - Cheilosis and seborrheic dermatitis
Dhagnosis - Therapeutic tnal with 100 mg IM m convulsions
Treatment - For pyndoxine dependent child 10-100 mg oral daily

- Dhet with nch sources as for vitmain B; & sovbeans
Vitamin C (Ascorbic acid
Value - Synthesis of collagen
- Necessary for folic acid and ron absorption.
Deficiency
1- Bone tenderness mamly m legs — psendoparalysis.
2- Bleeding: subpenosteal hemorrhages. swollen bleeding gu.ms & purpura.
3- Scorbutic rosary Beads :
- At costo chondral junctions.
- Sharply angular, tender, uregular.
- With stemnal depression.

4- Follicular hypedieratosis{ Papular skn)
5- Poor wound healing
6- Pallor due to (hemormhagic, folic acid deficiency, ron deficiency) anenua

Treatment: Crtrus frmts & vitamun C tablets 100-200 mg daly.
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Fat Soluble Vitamins

Stored m the body so may be toxic
Vitamin E deficiency
Functions - Cell membrane stabilizer

- Anti oxidant
Canses - Fat malabsorption, malmitmtion & prematures
Deficiency - Hemolytic anenua in preterm

- Ataxia.

Vitamin A deficiency
Functions - Petinal function (responsible for mght vision)
- Integnty of epithelium ( of skin and nmcosa)
Deficiency - Night blindness{ hard to prove m infancy)
- Eyes — Bitot spots, xerosis, keratomalacia & comeal ulcerabion.
- Pespiratory, gastro mfestinal and unnary mfecton.
- Penfollicular keratosis (Toad s skin)
Toxicity
1. Acute: Due to ingestion of single massive dose.
- Increased mtracramal pressure (vomiting, headache bulgimg fontanels)
- Besolve spontaneously
2. Chromic: Due to large daily doses for weeks to months

Skin
- Alopecia
- Pruntus.
- Carotenemua (yellow skin)
- Desquamation of hands and feet

Bone
- Cramotabes
- Metaphyseal Defornuties
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Self Assessment Case Scenarios

Cazel
A 10-month-old infant presented to the ER. with bilateral edema of the lower limbs and

pallor. His mother gave a hustory of recorent attacks of vomating and diarrhea. On
exanvmation: wt 3.5 kg, pithng edema of both lower hmbs, wastng of the muscles of the
thigh and ulcerahion m the buttocks. Abdomnal examinzhon revealed enlarped biver Jem
below the costal margms, fim consistency.

3. What iz the probable diagnosizT

b. Dizeuss dietetic manazement?

Casze 2
A 12 months old bov, He was one of twin whose burth weight was 1.700 pm and now he 1=
420 gm He was gmven exclusive breast-feeding wnthout any supplementafions. The
mother was abways complaming from insufficient nulk i ber breast. Examination reveals
alert, imitzble, crving infant with skin over bone appearance; no other systemic illness

a. What iz the underlying dizease?

b. What are the poszible 4 rizk factors for the exizting dizeasze?

Case 2
A L5 vears old female whose mother complains that she 15 not gainmg weight History
reveals that the baby has not bean inferested m feeding since she was 2 months old ;she
got tired easily dunng breast feeding with marked tachypnea tachyeardia and sweatng.
On examination: weight 4 kg (birth weight was 3 kg} |, MAUC 1lem |, wasted buttocks
but no edema. She 15 alert, tachypneic | tachyveardic with soft gjechon systolic oo
over pulmonzry area and clearly audible zecond heart sound

2. What type of malontridon in this caze?

b What iz the cansze of maloutrition in thiz case?

€. What are the investizations reguired to confirm 17
d. What should be bnes of treatment for this condition?
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Vitamin D Metabolism

Daily requirement: 40-[! IU dav:.f= 1vx c:-ld aﬂd ﬁi}ﬂ IUr' da‘_,r 1f =1 yr old

(mainly for breast mulk feeders). For Preterm baby = 1000 IU/d

Metabolism

© Ulira violet rays convert @ There’s two forms of vitamin 1)
7- Dehydrocholesterol in the skin * [); — ergocalciferol = plant ongin.

to w'iteuiin Dy e I3 — cholecalciferol = animal onigin.

\ dj @ Vit D iz absarbed from

© In the liver: Vitamin D5 15 converted to i ““**-' the upper small intestine
25 (OH) Ds by 25 hydroxylase enzyme. E*(]“{* with aid of bile salts.
~@r
., Ny .

* Low serum calcium or phosphate Normal or high serum calcium
* High parathyroid hormone level i

1 o hydroxylase enzyme 24 hydroxylase enzyme

o 15 achivated. 15 actvated

|

25 (OH) Ds — 24, 25 (OH): Ds

25(0H)D: = 1,25 (0OH:: Ds +
Active form Inactive form
)
Functions
Via synthesis of transport protem

-

.-J:Cj

I ]

: ' GEr
— Eai Pi:tnhn - 4+ A _‘,.‘5:_“[:
¥4 J_{. }.ﬁ
* Enhance Ca. phosphate T Renal reabsorption » TIntestinal absorption

deposition mn bones. of calciom & phosphate of calcium & phosphate
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Vitamin D disorders
Hypervitaminosis D
{(Vitamun D infoxication)
Excessive prolonged unmonttored vitamin D mitake

Clinical picture
Manifestations are due to hypercalcemia:
| System Manifestations
1. Gastro infestinal | - Vomuting, and constipation
| - Acute abdonunal pain ( pancreatitis or peptic ulcer)
2. Renal - Polyuna, polydipsia and dehydration
- Nephrocalcinosis and renal stones
3. Cardiovascular | - Hypertension
| - Aortic valve stenosis
4 Newrologic - Lethargy, and coma (psendotumor cerebri) m severe
| cases
Prevention

o Monitor serum calcinm for cases treated with large doses of vitamin I

if == 11 mg /dl; stop vitanun D
Investigations

o Sernm calemem > 11 mg /dl —Suppressed PTH and hypercalcmria

o Hyperphosphatenma

o HElevated levels of 25-D (=150 ng/ml )

o Surpnsingly, levels of 1,23-D are nsnally normal This may be a result of
dovmregulation of renal 1o-hydroxylase by the combmnation of low PTH,
byperphosphatenia

o Radiologic: Nephrocalcinosisis often visible on unltrasound or CT scan

Treatment

1. Stop - Calciom & vitanun D intake
- SuMl eXpose
2. Correct - Dehydration

3. Enhance uninary caleiom loss | - Saline mfnsion plus Furosemide

4. Reduce calcinm absorption | - Prednisone ( the best )

- Cholestvranin

5. Shift calcmum to bones - Caleitonin |
6. Severe hypercalcenua - Hemodialysis using low or 0 dialysate calcium
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T Important Notes e

© Nommal semm calemm {Ca) =9 -11 mg/dl
Normal semum phosphate (Fh) =4.5— 5.5 mg/dl
50, Ca: Ph. ratio m blood = 2:1 which 15 optimal for absorption & mimeralization
of bones

® Production of Ca * phosphate usually constant = 40 — 50 this product 1s called
Holland formula or solubility product.

¥ If serum phosphate increases — reciprocal decrease i senm Ca ocour to keep
the formula constant.

* If Holland formmila = 80 = widespread depesition of ca phosphate occur in
different tissues (metastatic calcifications) especially m the kidneys & heart.

B Senm Ca has 2 forms mm balance:
* Non 1omized form — mactive
* Inoized form — active form.

Iomized form
S

' =
T T in acidosis (pH = 7.35) + + in alkalosis (pH = 7 43)

© Parathvroid (Parathormone) hormone (PTH) 15 secreted from parathyroud
glands
= Mam achon of PTH 15 to keep serum calcium constant.
* - Serum Calcium or T Serum phosphate stimmlate parathyroids = T PTH
= Secondary hyperparatiproidism (277 HPT).
Actions
|

' ! 13

» T Ca phosphate * T Ca reabsorption & TP » TCa & Ph absorption
mobilization from bones excretion 1o renal tubules from the intestine

W v
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Tetany

=

Definition: A state of hyper excitability of the central & penpheral nervous system.
Canses
1- Hypocalcemia Due to

o Decreased calcium intake

o Hyperphosphatenua (conunon in cow milk feeders)
Magnesmm (Mg) deficiency: Mg 15 essential for
parathormone synthesis
Hypertonic dehydration
Vitamin D) deficiency & hypocalcemic rickets.
Hypoparathyroidism.
Acute pancreatitis

(]

O o o oo

1- Alkalosis ( Decreases ionized calcium) Due fo
- Loss of HCL due to repeated vomifing .
- Excess alkali mntake.
- Barttar syndrome.
3- Hyvpomagnesemia (N=1.5—25 mg/dl).
Clinical picture
A . Latent tetany
With serum calecmm 7 — 9 mg/dl; detected by:

Tapping the facial | Inflation of Tapping of the Motor nerve can
nerve 1n front of the | sphygmomanometer | peroneal nerve — | be shmulated by
ear — twitch of the | cuff over the arm dorsiflexion + low current
mouth above systolic abduction of the

pressure for 3 mun foot

= carpal spasm
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B. Manifest Tetany
With serum caleium < 7 mg/dl ; manifested by : T—
1. Carpo pedal spasm:
- Flexion of the wrist & metacarpophalangeal joints
- Extended interphalangeal joints
- Flexed adducted thumb.
- Plantar flexion & mversion of the feet
2. Laryngeal spasm (laryngisoms stridulous): stridor is afebnile & recurrent.
3. Comvulsions: generalized. recurrent and baby 1s conscious between attacks
Investigations

For hypocalcemia For hypomagnesemia For alkalosis

* Serum Ca (Total & iomized) | * Serum magnesium * Blood gases{ pH )
* Serum morganic phosphms
* Senum parathyroid hormone.

Treatment
A- Hypocalcemic tetany
1. Acute aftack
- Immediately relieve hypocalcenua by intravenous calcmm
- Dose: 1- 2ml'kg of calcmm gluconate 10%
- Slow mfusion over 5-10 nunutes with cardiac momtoring
- May repeat at 6 hourly until serum calcizm level stabilizes.
2. Once symptoms of hypocalcemic fetany have resolved
- Oxal caleiom 50 mg /kg tapered over 2-6 wk
- Encourage calcinm nich duet
3. Fitamin D therapy
- Is started after control of the acute attack
- For hypocalcenia with rickets — oral calcinm & wvitamin D fill healing
- For hypoparathyroidism — oral calemm & active vitamun D
B- For hypomagnesemia
- Mg sulphate 50%
-Dose: 0.2 mlkg IV, IM or oral

C- For alkalosis
- Metabolic alkalosis: Adequate sodinm and potassmm intake
- Respiratory alkalosis: Re-breath info bag to T PaCox
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Rickets
Definition
Metabolic bone disease due to failure of nuneralization of osteoid tissue
of the growing bones due to either:
s Defective intake or metabolizm or function of vitamine D
# Inappropriate calcium / phosphate ratio (usually doe to

hypophosphatennia, rarely due to calemm deficiency)

Normal bone ossification i
* Resting zone: single layer of cartilage cells - b i N —
¢ Proliferating zone: Regular avascular _...1r AR " :p“.r..,m-;
cartilage o e ;f C—
» Normal zone of provisional calcification & g ]
— continuous line in ends of long bones —= i -_.'. Wi
radiographs RAETLA L ELt g e
*» Ostecblasts lay osteoid and secrete alkaline 2 { 1-_: b §yid i
phosphtase i X &} . i 'J' .I WA
o Ossification of osteoid in presence of normal vitanun D 455 calcium phosphate
ratio
In Rickets

s Irregular very vascular excessive cartilage(felt chmcally)
s Absent zone of provisional calcification — fraying of the ends of the
long bones in (radiographs)

& Osteoblasts lay excessive osteoid and secrete excessive alkaline
phosphtase (laboratory)

+ Poor ossification of osteoid m absence of normal vitanun D or calcium
phosphate ratio— weak non ngid bone— bone yield under pressure —
cupping | broadening. deformuties and fractures (clinical/radiographs)

So
Rickets 15 basically suspected clinically and confirmed with both bone
radiograph and labomatory
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Classification of rickets

Tvpe of rickets

Sernm calcinm

Calcium deficiency with 27 hyperparathyvroidism
1. Nutritional vitamin D deficiency (Infantile nickets)
2. Secondary vitamin D) deficiency due to:
o Malabsorption syndromes (Celiac rickets).
o Decreased hiver 25-hydroxylase activity in chromic

liver disease B
o Increased degradation e g with anti epileptic drugs. i
3. Rackets with chronic renal failure (Renal osteodystrophy)
4 Vitamin D dependent rickets type [
5. Vitamun D dependent rickets type II
6. Calcmm deficiency : nuinitional | malabsorption or in
premature infant
Phosphate deficiency without 27 hyvperparathvroidism
1. Decreased phosphate intake
» Premature mfants (rickets of prematunity)
2. Renal phosphate losses e.g. Normal

» Familial hypophosphataemia.

* Fanconi syndromes

» Crverproduction of phosphatonin e g, Tomor-induced
nckets

Causes of nickets other than nutnitional rickets are referred to as: Non vitamin 1D

deficiency nickets (or Vitanmun D refractory or resistant) as they are not cured
with the same dose or form of vitamun D that cures nutnitional nclkets

Nelzon Texthook of pediatrics)
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Vitamin D Deficiency Rickets

ol

Predisposing factors
Season : - Commoner in winter
Age : - Commonest age — 6 months - 24 month.
Growth  : - More in rapidly growing infant e g. twins & preterm
- Less in infants with arrested growth e g. PCM & cretimism.

Edology
A. Decreased vitamin D intake due to:
1. Lack of rich sources of vitamin D e g_egz yolk, meat, fortified omlks fish
Liver oil.

2. Use of rachitogenic diet with:

- Poor sources of vitanun D as fresh animal milk cereals and carbohydrates.
- Poor sources of calcium as cereals jand excess leafy vegetables
- Inapproprnate calcium /phosphate ratio as in fresh animal malk

B. Lack of access of ultra violet rays to the slkin due to:
1. Lack of sun exposure
2. Poor sun exposure through glass windows, clouds & dust.
3. Excessive wrappings of the infants.
4. Poor penetration in dark slanned infants

Clinical picture

. Early Rickets

1- Anorexia, imitability, & sweatmg of forehead

2- Cramiotabes
- Skull bones yield under pressure —
Ping - pong or egg shell crackling sensation.
- Due to thinning of inner table of the skull
- Disappear by the end of 1* year.
- Detected by pressing over occipital or parietal
bone
53- Rachitic rosanes: palpable enlargement of costochondral junctions (excess
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Il. Advanced Rickets

i. Skeletal Chanoes

e e M oo

1. Head - Tarpehead

* Large antenor fontanel (delayed closure).
» Asymmetnc skull: may be box shaped

/.

= Frontal & panetal bones
bossmg due to excess osteoad

» Depressed nasal bndge

* Delayed teething, dental canes

2. Chest
F * FRachitic rosanies
- Visible & Palpable.
- Rounded, Begular, Non tender

Longimdinal sulens —» lateral to the rosanes

Hamson sulcus — fransverse groove along the

costal inserhion of the diaphragm

Chest deformuties:

* Pigeon chest — stermum & adjacent cartilages
project forwards.

* Fumnel chest — depression of the sternum &
flarmg out of the lower nbs.
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1. Vertebral column : there may be
a. Kyphosis: in dorsolhimbar region
- Smooth.
- Apparent on sifting, disappear by lifing.
- With compensatory lumbar lordosis
b. Scoliosis: lateral curvahme of the spine
4. Extremities

a. Broadening of epiphysis of long

bones especially at wnist &
ankles.

b. Marfan sien: transverse groove
over the medial maleolus due to

unequal growth of the two
ossific centers.

¢. Deformities: Due to weight beaning on the soft bones;
* Crawhng mfants:
- Bowmng of forearm
- Anterolateral curvature of fenmrs
- Anteroposterior curvatlure of legs
* Walling child-
- Bow legs(Genn varus)
- Enock knees (Genu valgum)
- Orverextended kmees(Gem recurvatum)

ii. Non Skeletal Manifestations

Manifestations:
1- Delayed motor milestones.
2- Abdomunal distension (pot belly abdomen) ; with or without umbilical herma
3- Ptosis of the hiver & the spleen {also due to chest deformmbies).
4- Constipation — due to mtestinal hypotoma.
Edology: - Hypotoma of skelefal mmscles {due to hypophosphatenma)
- Lamty of higaments
Complications
1- Respiratory infections & atelectasis due to:
a- Linuted chest expansion.
b- Hypotonia of respiratory muscles — weak cough reflex.
2- Gastroentenitis due to intestinal hypotoma —» stasis — 27 bactenial overgrowth.
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3- Tetany : may occur in rickets with hypocalcaemia
4- Skeletal defornmties: - Mild and early managed cases — reversible.
- Advanced and neglected cases — permanent.
5- Dhsproportionate short stabure (Fachiic dwarfism)— due to deformmbies of
spine, pelvis & himbs
6- Iron deficiency anenua 15 a common association { Von-Jack anemma = anenmia |
nckets | lymphadenopathy and splenomegaly)
Investigations
L ﬂlﬂhfm.l.r.ﬁl
Serum calcium 15 normal, but may be low (normal =9 — 11 mg/dl).
o Semum morganic phosphrus (Ph) 1s low (normal vahie =4.5 — 6.5 mg/dl).
o Semum Calcium = Phosphate product 15 low (less than 30).
o Semm alkalme phosphatase enzyme (Alk. Phos )
- High
- The most sensitive indicator of rachitic activity; due to osteoblastic activity
- Beturn to normal after complete healmg of nckets.
Semum Parathyroid hormone (PTH) — hugh
Serum 25 (OH) D3 — low
E-EIum 1.25 {OH): Ds; — low in severe vitamin D deficiency
E_xp n: - 1.25 (OH): D3 =+ calcium absorphion — senmm calcum tend to be
low — T PTH — T calcium & ph. mobilization from bones + T ph. loss
m unne — normahzed serum calcium + « serum ph
However hypocalcemia { and may be tetany) may occur with-
1- Failure of 2™ hyperparathyroidism to occur.
2- In advanced cases with depletion of bone calcim.
3- Shock therapy — 7T deposition of calcium Ph in bone on the
expense of serum calcium which may fall below pormal.
IT. Radiologic: by X-ray at lower ends of long bones especially wrist due to
easy access . rapid growth and soft fissue around 15 thin,
a. Active rickets
The lower ends show
* Broademng ; widenmng of the distal end of
the metaphysis
= Cupping or concavity ; metaphysis changes
from a comvex or flat surface to a more
concave surface
* Metaphysis loses its sharp border { Fraymng )
= Wide joint space Mormal wrist Rachific wrist

OO 0
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The shaft shows

» Rarefachon — + bone density
* May be green shck fracture.

* May be defornuties

b. Hﬂhn..mh.tu
» Usnally seen 2 weeks of vitamun D therapy

o The lower ends shows white concave contmous line at ZPC
o Less evident features of nickets

€. W
Usnally seen 4 - 6 weeks of vitamun D therapy
The lower ends show straight contimuous line at ZPC.

o Mo features of active ricksats.

CCO

Differential diagnosis from other causes of
1. Nen vitamun D deficiency nckets
2. Delayed motor milestones e.g. Inability to walk
3. Cramotabes which may occur m:
- Premature— disappear by the 3™ month
- Hydrocephalis— weakness affect all bones
- Osteogenesis imperfecta— weakness since barth

- Congemtal syphibis.
4. Pott’s disease (T.B of spme): - Kyphosis 15 angular & persistent.
- X-ray and CT spine 1s diagnostic.
5. Posary beads:

a Scorbutic Resanes: Due to deficient collagen — subpenosteal hemorhage
Cntena: - At costo chondral junctions.
- Angular, tender, uregular.
- With stemal depression.
- Associated with other climical features of scurvy
c. False Rosanes in marasmus | Prominent normal costochondoral pmctions

N.B. Atrophic rickets
- Fackets in non growing bones as in protein calone malnutrition
- Absent ostecid overgrowth signs 1.e. No bossing | wrist or ankle broadenmg |
rachific rosanes nor Marfan sign.
- Other signs of nckets are present e.g. wide fontanels, hypotoma, ...
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Treatment
1. Prevention
a. Vitamm D supplement usually as daily mmltivitamm
Dose: - For less than 1 year — 400 [U/day manly for Breast feeders
- For above 1 year — 600 IU/day
b. Advice for:
- Exposure of pregnant mothers and mfants to sunhght
- Dhet with adequate calenmm and phosphomis(fornmila, nolk | dawry products)
- Vitanun D and calemm supplement for pregnant and lactating mothers

5 Ot
a. Vitamm Ds:
* Oral : 2000 - 5000 IU/day for 4 - 6 weeks
* Stoss (Shock) therapy :
- 300.000- 600.000 IU IM or oral for 2-4 doses over 1day
- Indicated if compliance 15 uncertain
Either strategy should be followed by daily vitamin D mtake maintenance
b. Advice parents for:
- Advice about Diet and sunlight as before
- Avoid weight beanng in infants dunng active nckets.
c. Treat complications:
* Tetany
* Deformuties: osteotomy and reconstruction if severe and persistent.

After 4- 6 weeks: of treatment: Lock for cntena of improvement;
1. Radiclogic - Appearance of zone of provisional caleification is the earliest finding.
2. Laboratory : Normahization of alkalme phosphatase mdicates complete healing
3. Chmucal: Improved mmscle tone but skeletal manifestations may take a longer ime
{ Some skeletal signs may persist as large head | severe deformuties. pigeon chest)
Decision: Fedoce vitanun D dose to the normal daily requirement {to avoid toxcity)
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Other Hypocalcemic Rickets

1. Rickets with mulahsm_‘pﬁ'un
+ Clinical and lab features of malabsorption
+

* Clinical | lab and radiologic features of nfantile nickets

Treatment: Treat malabsorption syndrome + 25 OH D3 or
caleitnol (Better absorption) or Parenteral Vit D
The dose 15 adjusted based on momtonng of serum levels of 253-D

2. Rickets with chronic liver disease

+ (Clinical features of chronic liver disease— jaundice,
bleedng, edema

* Lab features of chronic hver disease — Raised bilimabin |
liver enzymes , prolonged PT | low albumin

.'_
« Clinical . lab and radiologic features of mfanfile nckets

Treatment - Treat chrome liver disease + 23 OH D3

2, Rickets with ant epileptic drugs
= Prolonged anfi epileptic medicmes ( phenytoin
phenobarbitone or carbamazepine } — enzyme mducers —
mactivation of 25 (OH) D3
» Poor sun exposure or poor diet in neurologically dizabled
+

* Clmeal | lab and radiclogic features of mfantile nckets
Treatment: Oral calcium+ Sun exposure + 25 OH D3
Prevented by exira dose of wit D for all suscepfible epileptics

4. Vitamin D) dependent rickets type I
+ Autosomal recessive defect in | « hydroxylase enzyme
i * Climical | lab and radiologic features of infanhle nckets
ML But
* Develop early in hife
* Serum vitamin D: Normal 25 OHD3 / Low 1.25 (OH): D3
Treatment: Oral calenum + 1,25 (OH): D3 (R/Calcitriol)
Monitor urnary calcium excretion, with a tarzet of <4 me/'ke/day
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5. Vitamin D endent Rickeis Type IT

« Autosomal recessive end organ resistance to 125 (OH)z Ds

* Climcal . lab and radiologic features of infantile nckets

But

* Develop very early in life

o  Serum vitamin D Nommal 25 OH D3 / High 1,25 (OH): D3

Y+ Associated with short stature and alopecia totalis (severe)
Treatment: Oral calerom+ Calerinel hugh dose may be of value

A mal penod of 3-6 months wath this regimen 15 iImtiated

Momitor unmary calemm excretion, with a target of <4 mg'kg/day

b. Renal Osteodvstrophy (ROD) (Renal Glomerular Rickets)

Pathogenesis Chronic renal failure
¥ N
Phosphate retenbon + 1 o hydroxylase Metabolic acidosis
L $125 {9}[}1 Ds synthesis [
i :
» seTum calcium Impaired bone
4 nuneralization
Secondary hyvperparathyroidizm (2rv HPT ) l

!
Increased bone resirpﬁnnﬁ“ Calcium & phosphate mobilization form bones)

More phosphate retenfion (vicious circle 15 settled)
Clinical picture

a. Features of chromic renal failure{anorexia anemma, growth failure, hypertension, ...}
b. General features of nckets but:

- Defornuties & fractures are very common due to combined effect of nckets &

secondary hyperparathynodism.
- Tetany is rare — as metabolic acidosis 77 ionized Ca
- Bone pain and muscle weakness in older children.

Investigations
1- Biochemical: : ;
Ca Ph. ATE phes. |25(0H:Ds | 125 (0Hp D:
Nomalor4 | TT Normal +

» FEwvidence of renal failure (Turea & creatinine) and anemia
# Unnarv phosphate 15 low mnlike other tpes of nckets
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2- Eadiologic
* General radiological features
* Evidence of secondary hyperparathyniodism:
- Subpeniosteal erosions of bones
- May be bone cysts = osterhs fibrosa cystica.
Management
A- Treatment of CRF — conservative treatment with

or without dialysis. =
B- Treatment of F.OD 1n the following steps ginded by target level of PTH as
decided by stage of renal faslure:
1. Low phosphate diet {consult diefician).
2. Oral phosphate binders — Calcnm carbonate (calcimate) or
— Calcium acetate or
— Non calcium based binders (sevelamer; Renagel)
3. Comrect chromic metabolic acidosis by sodium bicarbonate tablets
4. Oral One alpha [1 o (OH) Ds] or calcitmol
¥ Calcin;enfﬁc drugs e.g. Cmacalcet can suppress hyperparatlyroidism without
mducing hypercalcemia

!

6. Partial parathyroidecomy for persistent hyperparathyroidism

' NB.C ongenital rickets '-:
- Due to severe matemnal vitamin D duning pregnancy
- Presentation” a newbom wath

a- Classic rachitic changes

b- Hypocalcemic tetamy

c- Intra uterine growth retardabion

- Prevented by adequate prenatal sun exposure and vitanun I} supply

-

N.B. Calcium deficiency rickets
Tend to present later than Vit D deficiency nckets ; namely after weaning

from breast feeding. May be associated with Vit D deficiency
Treated by supplemental calcium according to age
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Hypophosphatemic Rickets
Renal Tubular Rickets

Fickets develop with renal tubular disorders due to either.
- Phosphaturia —++ serum phosphate — serum Ca: Ph ratio become mappropriate

for minerah=ation

- Metabolic acidosis —T bone resorption.

Types of renal tubular nckets:
1- Famlial hypophosphatemia
2- Fancom syndromes:
a. Pnmary
b. Secondary

- Cystinosis (Lignac syndrome}
- Oculo-cerebro-renal (Lowe's syndrome)

- Galactosemua.

- Out dated tetracychne | mercury polsoning

3- Benal tubular acidosis

1- Familial hypophosphatemia

2- Fanconi syndrome (Idiopathic tvpe)

Etiology

Sex linked dominant disorder
Charactenzed by decrease renal tubular
reabzorption of phosphate — loss of
phosphate in unine

Autosomal recessive disorder due to multiple
defects in proximal renal tubules with «+
urimary reabsorption of phosphate.
bicarbonate & amuno acids and may be
potassium & glucose— all are lost m unne

Clinical picture
- Rickets appear during the 2 vear of
life especially bow legs with

- Rickets (due to phosphatuna , acidosis)
- Vomuting (due to acidosis) & constipation

waddlhing gait and short stature. - Pobyuma and polydipsia
- Delayed teething and tooth abscesses | - Episodes of dehydration and fever
- No evident rosanes . mmscle weakness| - Muscle weakness
ner tetany - Growth retardation
- May be renal stones ( unic acid)
Laboratory
* o Ph e Normal Calciuim = No 27 HPT e T Alk Phosphatase
Others: Phosphatuna o T urnary Ph., bicarbonate & ammo

acids (may be potassium & glucose)
» Metabolic acidosis
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Treatment
1. Oral phosphate 1 — 3 sm/day divided into 5 doses
2. Vitamun D
Value ;- Complete bone healing
- Offset 2 HPT which usually accompany phosphate therapy.
Use: - Calcitmol (Calcitriol exerts negative feedback with PTH)
3. Oral bacarbonate for metabolic acidosis
4. Oral potassium for hypokalema
5. Free access to water: 2-6 liters per day

(Nelson text book of pediatrics)
A- Lignac syndrome (cystinosis)

4+ Autosomal recessive inira celluar storage disease charactenzed by deposits of
cystine in lysosomes of liver, spleen. bone marmmow, comea & renal tatules —
Fancom like.

* Climcal and laboratory features of Fancom
Plus

* Blond hair and fair skin

= Photophobia

» Unireated cases end m chrome renal fathwe by 10 years

» FElevated lencocyte cystme level

» Detect cystne crystals in comea by shit lamp
% Treatment as Fanconi & mercaptamine (cysteanune) oral &

eve drops.
4- Lowe’s (oculo — cerebro — renal) syndrome
% Sex limked recessive disorder of eyes, cerebral cortex & renal tubules — Fancom like

# Chmcal and laboratory features of Fancom

Plus
= Eve — cataract & congenital glaucoma (Buphthalmos).
= CNS — mental retardation & hypotonia

4% Treatment- as Fanconi & treat associations

5- Renal tubular acidosis

4 Mamly proximal renal tubules defect — bicarbonatuna — Metabolic acidosis
< Clhmical picture, mvestigation & treatment — as Fancom
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Conditions Resembling Rickets

1- Hvpophosphatasia
* Due to : Decreased serum alkaline phosphatase enzyme

* Inhentance : Autosomal recessive disorders
* There may be T serum calcium
* Treatment : No specific treatment ; some cases may benefit from fresh plasma

1- Metaphyseal dysplasia
* Inheritance : - Antosomal dominant disorders

* Forms . - Jansen type
- Schoudt type
* Climcal picture : - Short stature.
- Bow legs with waddling gant.
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Self Accessmment Case Scenarios

Caze 4
A 12 months old bov, presented to ER with severe respiratory distress. On examination he
has severe sindor with suprasternal and substernal retractions, cyanosis, and dishorbed
conscious level. Mo history suggestve of foreign body mbalaton Further examinabon
reveals broad wmsts and ankles, plantar flernon of feet and abnormal posture of both
hands.

a. What 15 the complication and the underlying dizease?

b, What should be lines of treatment of prezenting condition”

Caze 5
A 14-month-old child has lower-extrenfy bowing, a waddhng gait, genu varum, and 15 at
the 5th percenhle for height Laboratory data melude pormal semam caleium, moderately
low serum phosphate, and elevated serom alkahne phosphataze levels, byparphosphatuna,
and novmal parathyroid levels.
What iz the most likely diagnosiz?

A Fanconi syndrome

B. Genetic primary hypophosphatenaa

C. Malabzorption of vitamin I

D} Phosphate malabsomption

E. Benal osteodvstrophy

Caze 6
Svear-old gl 15 somewhat zhort and has mmld leg bowing Her medical history i1s
sigmificant only for well-controlled serzure discrder. Semum calenum, phospheorus, and
alkaline phosphatase levels and wnnary aming acid concentrahion are normal. A bone age
1z notable for abnommal distal radms and ulna punerabration
Which of the following is the most ikely diagnosiz?

A Malabsmphon syondrome

B. Fanconi syndrome

C. Genetic primary hypophosphatenaa

D Rickets associated with anficommulsive dmg use

E. Metaphy=eal dysplazia



Genetic disorders
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Basics of Genetics
Chromosome siruciure
- Each chromosome 15 composed of 2 chromatides %
- The 2 chromatides are connected to at the centromere
- Each chromosome has 2 short arms (p) & 2 long arms (g) "
- Each chromatide 15 composed of DNA m a protem framework.

CHRTNOona

Chromosemal number
1. In somatic cells - 46 chromosomes (1.e dipleid mumber) ; 44 autosomes&
2 sex chromosomes; X X in females & X Y in males
2.In germ cells : 23 chromosomes (1.e. haploid number); 22 autosomes &
One sex chromosome(X in ovum and X or Y 1n sperm)
Mitotic Division
» Occur in all cells excepts CNS cells for renewal of cells & Tnumber of cells
* Steps : Chromosomes arranged along the equatonial plane— Spindle protemn
fibers radiate from the cenirioles to the centromeres —+Each chromosome
divide longitudmally info 2 daughter chromatides —Each set of chromatids
moves to each pole of the cell —+2 danghter cells will form each contamn 46
chromosomes {chromatids)
Meiotic Division
* Occur only in gonads for production of gametes (ova & sperms)
* Each gamete has a reduction of chromosomal number from 46 to 23
= Steps: Homelogous chromesomes pair longitudinally (erossing over may
occurs between 2 homologous chromatides) — Spindle connects centnioles to
the centromeres— Homologous chromosemes separate randomly to each
pole of the cell— production of 2 cells; each has haploid number of
chromosomes— frequent nutosis follow on

Structure of the gene
- Part of DNA that code for synthesis of single

polypeptide chain, r ,ﬁ—f’.:_.m
- Every trait (character or feature) is determined s P

usually by 2 genes; one from each parent.
- If both genes are similar — Homozygous (eg AA oraa)
- If both genes are different — Heterozygous (eg Aa)
* Dominant gene : Expresses itself whether in homozygous or
heterozygous state
= Recessive gene : Expresses itself only when homozygous
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Each DNA is composed of P
a- Sugar (deoxyribose) & phosphate backbone. %
b- Nitrogenous bases: T

_ Pyrimidines - cytosine (C)&ihymidine (T)
- Purines - adenine (A) & guanine (G). S
* A always pairs with T.
* C always pairs with G
o Nucleotide 15 a umit of :
- One deoxyribose
- One phosphate group
- One nitrogenous base
o Each 3 successive nucleotides code for a spe::j.ﬁ-: amino ac

Sapm ghompbars
BECEhEm

Gene Expression

Human gene is composed of

o Exons: Functional unit of gene sequences; coding for protein synthesis.

o Introns: Non coding DNA sequences of unknown foanction

o Initiation codon: Specific sequence that determuines mmitiation of protetn
synthesis.

o Termination codon: Specific sequences (TAA TAG or TGA) which
determine the end of transerption.

o TATAA and CCAAT boxes: Special sequences with unknown function,
but may direct the enzymes for imfiation sites.

Imtiation codon Exon Intron Exon Temmaton codon
‘T ¥ ¥/
3| CCAAT |A 5
T
TATAA |G

Conirol of gene expression
# Different cells have special functions due to different genes expression
* This can be achieved by methylation theory which states thai: Parts
of the gene which 1s methylated tend to be non-fimctioning and
non-methylated parts tend to be functiomng.
Tvpes of DNA
o Non repetitive (unigue) DNA - Code for mENA

- Invelved mn protein synthesis
o Repefitive DNA - Repeated DNA sequences

- Not codmng for genes
o Mitochondrial DNA - Circular , maternally inhented

- 2-10 copies of double stranded DNA
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DNA functions
A, Protein ssuthesis (see the ficure below)
1. Transcription: synthesis of mENA strand with the same sequence of DNA
strand.
1. Processing: the non coding segments (mitrons) of mENA are removed and
the remaining parts are jomed together to form a functional mENA
3. Translation
o mRENA leave the nuclens & attach to the nbosomes in the cytoplasm
o When the ribosomal EINA comes i comtact with that codon the tRINA wath
spectfic anticodon complementary fo 1t comes in place, leaving the specific
anuno acid camed on it
o The mENA moves and brings ancther codon m contact with ribosome.
o Anocther tRNA comes in place and 1ts anuno acid attach to the first amuno
acid.
o The process will continue unfil the whole polypeptide chain 15 formed

TR
GRA
. Eimn m"nﬂﬁ'"m LI

Trdurvsoe | pethon J— 1 T
Primary _,——'_'__,_,-'-" spliced
mEHA ol

I T W CErn

Womina
mAns Procossing

A LT AT

Peptide Bond

B. DNA replication (Duplication)

DNA can replicate itself (ie. copy itself)

— DNA repair 1iself to replace a missed or broken segments after
exposure to injunous agents e g. uradiation
— Formation of a complementary strand dunng cell division
+ How
DNA helex spht — form fwo single strands — painng of the new
complementary bazes
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Modes of inheritance

i. Mendelian inheritance

1. Antosomal dominant (AD)

Criteria
o The trait manifest in homozygos or
heterozygous state

o Affected person has an affected parent
(vertical transmmssion)

Uinaffecbed
mialhe

o Disease is transmitted from the
affected person to ¥z of hus offspnng

o Disease appear in all generations
o New mmtation i3 common
o E ! .‘HI:I:::;H '-.II'lT:::H Ufl.z::ﬂ:h! mmﬂ'ltﬂ
— Spherocytosis
- Von Willbrand disease

2. Auntosomal recessive (AR)

Criteria
o The trait manifests only in E—
homozygous state

o Both parents are carriers—
Consangmions marmiage merease the W eteciod
incidence AR

I Cane

ey
i

o Offspring: Y free | Y affected and 12

are Carmers
L] L
o Examples
— Thalassenma |
_— Iﬂbﬂfﬂ BT oS Df mmhsm EE' Affecind Camie Carmar Unafaced
chrid cheld =l chilg

phenyleketomuria, albimism
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3, Sex- linked recessive (XR)

Critenia
o Affect all males carrying affected gene X-dinked recessive, affected father
while in females it appear only if o pro—
homozygous tasvar =athes
o Female carmers have = of her sons 2
affected and 2 of her females camers :
B Adecied
o Affected father have all his females AR
carriers but there is no father - son I Cocro
transmmssion

o Females may be affected if: affected
male marry carrier female or female
with cnly cne copy of x chromosome . - il
{.-I-m} E dl]-E' to L}'ﬂ'ﬂlﬁw—ﬂtlﬂﬂ{ i UiraiTacted Caamigr Carrsr LI P put

§an g trier daughiar 7]
mactivation of the sound X
chromosome leaving the other X chromosome unopposed).
o Examples
— G6PD deficiency
— Heamophelia A
4. Sex Jigked dom: XD)

Criteria X-linked dominant, affecied father
o All persons -whether male or female-
carryimng the affected gene will express
the traut

o Affected father transmit the trait to all
daughters but never to this sons

o Affected mother transmoit the trait to ¥
of her offspring whether males or
females

o Example: A
Familial hypophosphataemia . s T A
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il. Non Mendelian modes of inheritance
A) Multifactorial inheritance
* Caused by a combination of inherited and environmental factors
* Risk of recurrence 15 increased when nmitiple family members are affected
and when the disease is severe
* Examples: - Cleft lip and cleft palate
- Congenital pyloric stenosis
- Diabetes mellitus
B) Non traditional modes of inheritance
1. Mitochondrial DNA mutations e ¢ mitochondrial disorders
» Cnteria
- Maternally inhenited but affect both sexes
- Common mamfestations: - Hypotomia, seizures, developmental delay
- Deafness and impaired vision
- Cardiomyopathy, diabetes mellitus

2. Genomic imprinting
¢ It is functional mactivation of a gene dependimng on the parent of origin
# Example: Prader Willi Syndrome/ Angelman Syndrome
— Both syndromes are associated with loss of the chromosomal region

15q11-13
— Paternal mhentance of a deletion of this region 13 associated with
Prader Willi Syndrome
— Matemal mnheritance of the same deletion 15 associated with
Angelman Syndrome
Prader Wil Syndrome Angelman Syndrome

Mental retardation. hypotonia, Mental retardation. gelastic
hypogonadism obesity, slender seizures, faw skan and hawr and
fingers and short stature rlobal developmental delay
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MAMutation

Definition: A change in DNA sequence.

Tvpes
1. Deletion mutation
One nucleotide 15 deleted
from the DNA code, changing the

anuno acid sequence that follows

2. Insertion mutation
One mucleotide 15 added in
the DNA code, changing the
anuno acid sequence that follows

3. Missense mutation
A muclectide is replaced by
ancther one m the genetic code,
introducing an mcorrect amino acid
into the protem sequence

4. Non sense mutation
A muclectide is replaced by
another in the DNA code, signaling
the cell to shorten the protein
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5. Iandem repeat mutatons

o A repeated tnnuclectide e ——
sequence adds a senes of an A—~C ATTCACAGGTAATCATECTA
Mt arid o e sesuling I R T A P R -
xpansion leads to gene YT T e

.

o Inactivation which increase with TATTCACAGEAGEAGA FAATE
increase size of the repeats A S U N NS v iy
o The disease mcrease in severity "
e, Fapsala inssileidide sl s §him

in subsequent generations of ghtarires [Bir bt prosan

o Examples:
- Fragile X syndrome (CGG nucleohide repeats)
- Friedreich ataxia (GAA nucleotide repeats)

6. Duplication
A section of DNA 1s accidentally duplicated
when a chromosome 15 copred

Cupbapimn mudaion

T

E

& e o Dkl
1 g

..,
[
]

o s il i

Chutcomes of mutatons
¢ Silent nmitation
s Gain of fonction nmtation:
— Ower expression of the gene product
- Most are autosomal domuinant disorders
# Loss of function nmtations:
— Under expression of gene— gene product 15 insufficient for normal
functions
— Most are autosomal recessive disorders.
s Mutations confer a novel property on the produced protemn without altering
the normal function e g. sickle cell disease.
¢ Oncogenes: nmitations affecting normal regulators of cellular proliferations
CAUSHLE CANCET.

Diagnosis of mutation
By specific DNA probes using:

o Florescent In Stha Hybridization (FISH) techmique or
o Polymerase Cham Reaction (PCR)

s w I;L.-l; ;-
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Chromosomal Analyvsis{Karvetvping)
Karvotvping: Systematic arrangement of the chromosomes of a single prepared
cell 1n pairs (according to the length) by photography

Preparation of study cells; cells can be obtained from-

1. Peripheral blood Iymphocytes: Used for routine karyotyping.

2. Bone marrow: For rapid analysis and in leukemia

3. Skan fibroblasts: In suspected mosaicism or if blood 1s not available

4. Anmiotic finid cells: Diagnose chromosomal anomalies in the 2° trimester.

5. Chonomc villous samphng (CVS): Diagnose chromosomal anomalies mn

the 1* trimester (at 10-12 weeks).
6. Fetal cells in matemal blood analysis using FISH techmigue (Recent)

Technigues
1. G-bandmng
* Clromosomes are stamed in metaphase using Trypsin/Giemsa
stain — examuned under hght nucroscope L
* Clromosomes appear as dark bands alternating with light bands.

2. High resolution banding
* As G-Banding but each band 15 subdivided mto sub bands

Normal Earvotyping
* Female: 46, XX
*Male -46 XY
Indications of karvotvping
1. In neonate | - Confirm clmical diagnosis.
- Dhysmorphic features.
- Ambiguous gemtalia.
- Major congemital malformabons
2. In childhood | - Females with unexplamed short stature or growth refardabon.
- Mental retardation of inknown ongin.
- Delayed puberty.
3. In adults - Parents of chnld with chromosomal anomalby
- Parents wath 2 or more abortions of unknown cause.
- Ammocentesis for mother with previous child with congenital
anomalies and mothers = 35 vears old.
Classification of Chromosomes Chromoesomes are classified regarding:
1- Size: short, medinm sized, long.
2- Position of centromere:
* Metacentric — ceniral centromere (p arm and ¢ arm of almost equal size)
* Submetacentric — (p arm shorter than q arm).
* Acroceniric — centromere is close to one end (very shott p. very long q)

III[IIII:- '
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Dem‘er classification of chromosomes: (7 groups)

1,23 . B 4,5 C 6212&X
- Large ' - Medmm
Memmninv: - Submetacentnic L - Submetacentric %
13,14, 15 E 16,1718 F 19, G 21.22Y
: &
- Medium B | - Shoct it | - short. i |- short
- Acrocentnc - submetaceninc - Metacenine - Acrocentric

Chromosomal anomalies

A, Abnormalities of chromosome structure

1. Translocation (t)
Part of chromosome 1s broken and joined to another chromosome

a. Balanced : Pieces of chromosomes | b. Unbalanced : occurs when a child

are rearranged but no genetic inherits a chromosome with extra
material is gained or lost in the or missing genetic material from
cell a parent with a balanced

translocation

2. Deletion (del)
* Part of the chromosome 15 broken & lost — gene loss.
* Example:
Cri du chat syndrome (deletion chr. 5 p):
- Mental retardation & niCrocephaly
- Cry like cats
- Congemital heart disease
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3. Isochromosome (1)

o Transverse division of the chromosome
instead of longitudinal division

o Resultng mm 2 chromosomes with fwo
identical amms, etther two short (p) arms or
two long (q) ams

4. Inversion (iv)

o Oceur when a chromosome breals m two
places and the resulting piece of DNA 15
reversed and re-inserted mto the
chromozome.

o Inversions that involve the centromere are
called pericentric inversions

o Inversions that do not mvolve the|
centromere are called paracentnc

VETSI00ns

5. Ring chromosome (1)
< Breaks at both ends of a chromosome with
subsequent end to end rejoining
o Often cause growth retardation
and mental handicap.

6. Duplication (dup)

* A duplication occurs when part of a
chromosome 15 copied (duphicated)
dbnormally. resulting in extra genetic
material from the duplicated segment
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B. Abnormaliges of chromosome number (Numerical anomalies)
1. Enploidy cells containing normal munber of chromosome(23 pair)

2. Polvploidy [T
Extra whole =tz of chromosomes: [ '

e.g. Triploidy 69, X3XX: (lethal)

3. Aneuploidv: Missing o extra individual chromosomes
a. Monosomy: only one copy of a particular chromosome (most are aborted).
b. Trisomy: three copies of a particular chromosome

4. Mpsiaci
# The presence of two or more different
chromosome counts m different cells

of the same individual

# Karyotyping of skun fibroblast help
establish diagnosis as, vnlike most / H " i ﬁ‘a
cells, it withstand mosiacism A

N “
R T TR LV
\"\_II i e |rﬂ*'f‘

Call miznng a chmncenms



Turner Syndrome

Etology
1- Classic form (45, X0) = Monosomy X-chromosome
2- Deletion of short arm of one X-chromosome.
3- Tumer mosaic: -45X0/46 X X

Clinical picture

A. At birth

¢ Low birth weight
¢ Loose skin at neck
nape

* Transient lymphoedema m
dorsa of hands & feet
B.Later on

& Low posterior hair line ® Wide spaced mpples & Neck webhbing

Diagnosis
1. For diagnosis: routine karyotyping
Karyotyping of slon fibroblast can confirm mosaic Tumer

Thustrated Babsy Nelson
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2. For associations:
o Echocardiography: for associated congenital heart disease: Aortic
coarctation
o Abdominal ultrasound: for ovarnan dysgenesis (streak gonads) /Renal
anomalies
Treatment
o Growth hormone
o Estrogen replacement at 14-15 years
o Specialty consuliation e g. ENT for recurrent otitis media

Kleinfelter Syndrome

ol

Etology
- Extra X-chromosome in a male (47, XXY) duve to non disjunction.
- May be many X -chromosomes e g 48 XXXY ..

Clinical picture
— Mental retardation
- Gyneacomastia
— Diminished facial hair, feminine fat distnbution.
— Atrophic testis with azospermia
— Tall stature
Diagnosis
1 _EKaryotyping: diagnostic (47, 30{Y)

| T
Iil-’lll TR un

IH H i AL L

i 11 LR Iil‘ §




FAge | s |lustraiea Baby Medsom

Down Syndrome

Definition: Numencal autosomal disorder (1:700 live births) Due to Tnsomy 21
The extra chromosome 21 15 due to

s Non disjunction occurring during gametogenesis { 95% of cases)

# Translocation of an extra long arm of chromosome 21 (4% of cases)

o Mosiacism due fo non disjunction occuming post fertilization (1% of cases)
Clinical picture

1. Delaved mental milestones — Mental retardation

1. Delayed motor milestones: hypotonia — hyperflexible joints; Acrobat sign.
3. Head:

» Mild microcephaly ‘ { Wide posterior fontanel (at birth)

* Brachycephaly (short anteroposteriorly) * Large antenor fontanels

: i » Fine silky hair I
T T » Low set ears

depressed bndge \ J
2 - : ™
. Sl mouth k. . H}‘PE{ISE'].M

. * Epicanthal fold

* Protmding, fissured o TFard dhanh of

{scrotal) tongue m a Pw ey

child = 6 yrs » Bruchfield spots (speckled
> Delayed teething ¥

\_ Imis) J

}. Heart
» Congenital heart disease i about 50% of cases
+ Endocardial cushion defect and VSD
. Abdomen
o Distended with umbilical hernia
s Visceroptosis
3. Genitalia
# Small sized (hypogonadism)
s Undescended testis is frequent
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Short & broad hands

Sinuan crease ; one iransverse crease

Clinodactyly : incurved httle finger
due to mdiment mddle phalanx

8. Feet
¢ Short & broad feet

c— = ] 'r-Widegaphem'emﬂle
[-I_Eﬁdjngcrease{,ipem}_] _ first and second toes

o morbidities/complications
1. Inmminodeficiency — recurrent infections — chest, serous otitis media
2. Neurological: - Mental retardation— accidental travuma
- Atlanto axial instability with risk of spinal cord mjury
- Autism spectrum disorders, early Alzheimer
- Strabisnms, cataracts, nystagmms
3. Cardiac: Congenital heart disease — recurrent heart fathured& chest infection
4. Respiratory: - Recurrent chest infections
- Obstructive sleep apnea.
5. Fenal anomalies.
6. Hematological: Acute leukemia (20 fimes more common).
7. Auto immnne endocrinopathies
- Hypothyrowdism
- Diabetes mellitus
- Addison disease
8. Gastrointestinal
o Anomalies
- Doundenal atresia
- Hirschsprung disease.
- Imporforate anns
o Celiac diseaze
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Chromosomal Makeup of Dovwn syndrome

Non disjunction (Regular mongle )

Mechamism

= Failure of the two chromosomes 21 to disjoin normally as it should be during
gametogenesis (melosis)—Production of gamete with an exira chromosome 21
* This extra chromesome 15 maternal mm 97% of cases

= Pecurrence rate increases with increasimg maternal age (1/100 if age = 35 years)
= Baby karyotype 47 XX (+ 21} or 47 XY (+ 21); no role for parental karyotyping

Parents 'ﬂ [j Chromosomes 21 J
F A Y
Non disjunction /
¥
ametes ol »

Offspring

i [

Moenosomy 2 1{aborted) |

Mosiac Down syndrome

Mechanism
» Non disjunction occwring post
ferhlization

4

» If ocourred m the 1% mutofic
division— 2 cell ines: 47, (+21) +
45, (-21)

» If occurred in the 2*2 mitotic
division— 3 cell lines: 47 (+ 21) +
45 (- 21) + 46

» The patient may not show all
features of mon=olism

™ ( 46 16
\Gametes 13 23
Fartilizarion
+
16
F sl

Won disjmcton in 1°
o n Cells missing

EXiTA COpY a copy of
o ofF
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Translocation Dovwn syndrome

Mechanism

* Chromosome 21 15 translocated onto another acrocentric (14, 15, 21, 22)

* The short arms of the acrocentne chromosomes contan no essential genetic matenal
& being very short, they are easily lost— The long arms of two acroceninic
chromosomes may fuse together malane one long chromoesome without genetic loss.

* If translocation occur n a parent cells — he’s a balanced translocation carmer.

Recurrence rate

¢ Onftcomes of translocation between chromosome 21 & 14, 15, or 22:
1. Abortions 3. Down syndrome
2. Balanced translocation carmer 4. Normal

# Oufcomes of translocation between chromosomes 21 & 21

1. Abortions 2. Dioomn syndrome
Examples
If translocation between If translocation between 21 & 21

& 1dorl15or2l

e . .

Ea]snced tmuslu:u:atunmmer 1

=]

P e e oy

Hormmal Balanced Dewm Trsooy 14 *ot vishle
ranskocaton
carrier Mot viahle
Offzpring

Chromosomal sindy
*Forbaby —eg 46, 330 (t 21/ 14q) or 46, XY, (t 21q / 14q).
* For parenis — may show balanced translocation carmer.
e.g. Balanced translocation carner mother - 45 33X (t 21q/ 14qg)
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Investgations
A- Prenatal diagnosis
1- Integrated Screeming can detect up to 95% Down syndrome pregnancies
using:
Maternal age
t Fetal nuchal translucency (INT) thuickness
+ Pregnancy Associated Plasma Protemn A
Chiad screen - Matemnal blood shows
- + o feto protein
- + Unconjugated estrniol
- t Free [ human chorionic gonadotropin (B-hCG)
- 1 Inlubin (Nelson text book)
2- Karyotyping for maternal anmmiotic fluid cells or chonenie villons zample
B. Postnatal diagnosis
1. Clinical: None of the climical features 15 specific to Down syndrome but
the associations of nmltiple features is usually diagnostic
1. Karvotyping
a. For the baby to:
- Confirm Dovwn syndrome
- Decide the type of Down syndrome and then the nisk of recurrence
b. For the parents 1f the baby translocation type
Health supervision of Down syndrome
o Multidiseiplinary care approach is the mainstay for managment
o Screen for and manage complications

[T T I

Condition Time to screen
* Congenital heart dizeaze — At buth and voung adult for acquired valve diseaze
* Stabismms, cataracts, — Burth or by § mo; by pediatne ophthalmsologist
nystagmmes - Check vision anmmally
* Heanng mpaimment or loss — Birth or by 3 mo with auditory bramstem response or

otoacoustic emmssion tesims

- Check beanng gfmo -1 vear

* Cehac dizease — At 2} wears or with symptoms{IzA and tssue
transglutarinase anhbodies)
* Hypothyroadism — Burth: repeat at 6-12 mo and ammually
* (hstructive sleep apnea — Start at ~1 vr and at each vimit
— Momtor for snonng, restless sleap
* Atlantoasnal subbroation or - Eadiographs at 3-3 vears or when planming to

mstability (meidence 10-30%%) participate in contzaet sports, diving, swimming

- Radiographs mdicated wherever neurclogic symptonss
are present even If franstent (neck pam, torticolbs, gait
disturbances, weakness)
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Other Irisomies
Trisomy 18 Trisomy 13
(Edward’s Svndrome) {Patau syndrome)
Incidence 1/7000 live births 1/10.000
Karvotyping | 47, +18 47, +13
Clinical picture
a. Common features:
- Growth retardation
- Microcephaly and Mental retardation
- Dysmorpluc face
- Congenital heart diseases ( V5D, PDA | ASD)
- Visceral anomalies

- Most die in the 1% year of Life
b. Specific features:

* Pronunent occiput.

4

* Hypertoma with Closed fist
and overlapping fingers

* Rocker bottom heel

* Scalp defects(cutis aplasia)
* Brain malformations

* Cleft ip and palate

—

=

* Polydactyly
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Self-Assessment Case Scenarios

Cazel
15 vears old girl presented to cutpatent chimic for roufine check ;she have not got menses
vet, her height was 125 cmf= 3 rd percentile), no physical signs of puberty, with unnasual
facial appearance unhke her parents and her siblings; cardiac auscultabon showed ejection
systolic mmumor over left sternal border. She 15 doing well 1n school and thyromd profile 1=
normal

a. Sugzest a diazmosis?

b. How can you confirm diagnosis?

Cazel
A two day old male infant 1= referved fromy 3 commumty bosprtal for billous vomitmg and
a heart mnomomr, The baby was bom at 37 weeks gestation to a 39 vear old woman who
kad no prenatal care. Exam: vital signs Temp 37.1 (ax), Pulse 150, Respuatory rate 435, BP
T3/50, oxvgen saturation 99% m room auir. Height, weight and head ciroumference are at
the 50th percentile. He appears jaundiced, and has a flat facial profils; short, upslanting
palpebral fissures; a flat nasal bndge with epicanthal folds; a small mouth wath profruding
tongue; and single palmar creases. His lungs are clear to auscultation. His heart 15
tachveardic with a lond holosy=tolic nwrrmar. His abdomen 15 non-distended. Generalized
bvpotonia 15 present. An abdownunal radiograph shows a "double-bubble s1gn”.

a. What iz the most likely clinical syndrome?

b, What are the current co morbidities?
. What are immediate lines of treatment?
d. Other workup?

Caze

A T-year-old patient who has Down syndrome 15 brought to the climie by her mother, who
15 wormied that the chald has an ncreasmgly abnormal gart and worsening chimsiness. Cn
physical examination today, vou note that she has an unsteady gaif, and she has brisk deep
tendon reflexes diffusely. These findings represent a signaficant change from ¥ months ago
when vour nenrclogic examination showed onbyr shehtly dimanished tone.

What the most likely cause of these symptoms and zignsT

Cased

A T-vear-old patient who has Down syndrome is brought to the climie by her mother, whe
15 womied that the child has an mmerveasing pallor letharsy and abdommnal distension.
Examimation revealed few purpunic spots, bilaterzl amllary and cervical hmph nodes
enlargement and significant hepatosplenomsepaky

Yhat iz the likely diasnosziz? Two investi=zations reguired?
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Diarrheal Disorders
Definition of diarrhea :
* WHO defines diarrhea as: the mcrease of volume, fluidity, or frequency of
motions relative to the usnal pattem of the indrvidnal

Classification of diarrhea

L Acute Diarrhea  : - Starts acutely
- Watery without visible blood
- Last less than 14 days.

(Drysentery is acute diarrhea with visible blood in stool)
ii. Persistent diarrhea: Started as acute diarrhea (watery or dysentery) but
persists more than 14 days
iii. Chronic diarrhea: - Diarthea of gradual onset, lasting = 1lmonth or
recurrent due to non infections canse

Mechanisms of Diarrhea

A. Enteric infection
1. Type I: Non-inflammatory
o Due fo
a. Superficial mmcosal invasion due to:
- Vial eg Rota vims
— Bactenal e g Entercinvasive E. coli, Campylobacter
b. Mucosal adhesion by e.g. Enteropathogenic E. coli \Giardia lambelia
iRl s e el i . RN
villi cells with intact secretory crypt cells — crypt cells  [FH5F (48
contimue secretions with impaired villi cells absorption | :
c. Entero toxin production
Example: Enterotoxigenic E coli, and vibrio Cholera
Mechanizm
Enterotoxin stimmlates adenyle cyclase enzyme in crypt cells —
excessive cyclic AMP production— excessive infestinal secretions
2 Location of enteric mfection: Proximal small bowel
o Ilness : Watery diarrhea (Secrefory diarrhea)
o Stool exam : No fecal lenkocytes
1. Type II: Inflammatory
< Due to: Mucozal invasion and cytotoxin production
o Ilness -Dysentery g
o Location: Colon
o Stool exam - Fecal nentrophils and 71 Lactofernin
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3. Type III: Penetrating
o Due to: Penetration by Salmonella typhi and para typhi, Yersimia
enterocolitica
Niness : Enteric fever
Location: Dastal small bowel
Stool exam : Fecal mononuclear leukocytes
[Nelson text book of pediatrics, 2016)

[ T

B. Osmotic diarrhea

Intestnal villi damage leads to loss of disaccharidases (e.g. lactase) —
accurmlation of non-absorbable solutes in intestinal lnmen — osmotic
load — zhift of water to the intestingl himen— diarthea

Ihfferences between secretory and osmotic diarrhea

Secretory diarrhea Osmotic diarrhea
Vohme Large Small
Effect of fasting Dharrhea contimies | Diarrhea stop
Food fype Unrelated Usually related.
Stoo] analysis
- Stool pH Alkaline Acidic
- Reducmg substance Absent Mav be present
- Fecal sodinmd& chlonde High Low
Acute non infectious diarrhea
1. Dietitic
o Over feeding 0*
o Under feeding: Starvation diarthea (scanty, greenish,  Tomicus) 1
= Bad feeding: - Change in fornmla type or concentration &
- Introduction of new unsuitable food.
o Lientenic diarvhea: Hyperactive gastro-colic reflex — motion short after every
feed
2. Drugs
o Prolonged oral antibiotics (e.g. ampicillin
o Laxatives to the baby or to lactating mother.
3. Pareniral diarrhea (27 gastro enfentis).

o Due to infections outside GIT e.g. otitis media, respiratory infections.
Possible mechanisms; toxic absorption or reflex gastro intestinal smitation
The term parenteral diarrhea 15 no longer used due to possible intestinal
infection.

=

[
—t
e

[i
-
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Acurte infectious diarrhea (Gastro Enteriris)

Gastroenteritis is due to infection acquired throungh the fecal-oral route or by
mgestion of contammnated food or water
Severity
* Mild = 4-6 motions /day
* Moderate = 6-10 motions /day
* Severe = 10 motions /day
Causes of Gastroenteritis

1. Viral (60%)

Examples
- Rota wvirus.
- Norwalk like vimses
- Adenovims

Clinical features
- Age usually less than 2 years.
- Common in winter
- Mavy be associated upper respiratory tract fections
- Pyrexaa if present usunally (< 38.3 °C).

- Diarrhea 1s: - Mild to moderate.
- Transient = (5-7 days)
- Watery
- Odorless

1. Bacterial
Chinical features

- Conmmon in summer

- With high fever (=38.5 °C)

- Cramping abdominal pain

- Usnally severe diarrhea which may be:-
* Bloody with: - Salmonella
- Shigella desentyrie type 1.
- Entero mvasive E-Colt
- Entero hemorrhagic (Shiga foxin producing) E-Coli
* Watery
- Shigella (diarheal type)
- Entero pathogenic E-Coli
- Entero toxigenic E-Coli
- Vibnio cholerae O1.
* Watery offensive for 2-4 days then fum bloody — Campylobacter jejumi.
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3, Protozoal
o Giardia Lambelia
- Watery
- Offensive
- Mo fever

# Entameaba histolytica
- Bloody, may be with tenesoms
- No fever usually

Complications of Gastroenteritis

1. Dehydration
# Fluid loss due to vomiting, diarvhea and anorexia (see later)
# The main canse of death in gastroententis
2. Shock
Tvpes
# Hypovolemic shock with severe debydration
& Gram negatrve sephic shock.
Clinically “
# Decreased penpheral perfusion v
o Skin mottling | capillary refill tme =2 seconds—
o Cold extrenuhies
* Decreased vital organs perfusion
o Brain — lethargy
o Kidney — ohiguna
+ Hypotension and rapid thready pulse
1. Acute renal failure (ARF)
Due to
+ Hypovolemia — - renal blood flow (pre renal failure).
# Unireated pre renal falure — tubular necrosis — infnnsic
Clinically
o Oliguna or anuna
o Acidotic breathing (Rapid, deep breathing).
4. Metabolic Acidosis

Due to =
e Loss ofbicarbonate in the stool e, |__|
* Acute renal failure : -
Clinically

o Acidotic breathing (rapid deep breathing pattern)
o Disturbed consciousness.
o Arterial blood gases (LpH, L{PaCO:, LHCOs)
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5. Electrolvte disturbance
o Hypokalemua: (sermmm potassium < 3 meq /L)
Clinically - Apathy (disturbed consciounsness)
- Arrhythnuas
- Abdomunal distension (paralytic ileuns)
- Atony (Hypotonia).

» Hypocalcemia: — Tetany or Convulsions
¢ Hypo or hyper natrenua: — Convulsions

6. Convulsions — possible causes:

¢ Hypoglycemia ; maimnly in mal nourished.

o Hypo or Hypernatremma.
o Hypocalcemua
L]

CNS wmfections e g meningitis or encephalitis may due to shigella or

neurotropic vims

¥ Eleed.inw.

Possible caunses

Clinically

DIC
due to shock, sepsis or acidosis

- Bleeding tendency ;inifially from puncture
- Skm gangrene

Inmussusception

Part of the intestine mvagmates
in the distal part

- Attacks of abdominal pamn (screaming)

- Vonutine with constipahon

- Redeurrant jelly stool

- Sausage shaped abdomunal mass

- PR — head of infussuceptum may be felt
- Ultrasonography 1s diagnostic & safe

- A1r conirast enema — can be therapeufic

Eenal vein thrombosis

due to severe dehydration —
hypovolemia — venous stasis

- Hematuna
- Flank (F.enal) mass
- If balateral — acute renal faillure

8. Persistant diarrhea and eventual Malnutration




Worlup of Gastroenteritis

1. For the canse
- Stocl analysis for blood, fecal leucocyies | Rotazyme test parasites
- Stool culture
2. For the complications (more important)
- Routine: Blood wrea nitrogen, creatinine, sodinm potassinm and caleiom
- Blood gases — for metabolic acidosis.
- Coagulation profile — PT, PTT, FDPs, plateleis for bleeding
- Others: According to climcal suspicion e g Abdominal ultrascund /X ray

Treatment of Gastroenteritis

e GE with no or minimal dehydration (plan A):Home management
1. Fluid therapy
Avoid dehvdration by plenty of fluid-
+ Use oral rehydration solution (ORS).
+ Amount of ORS:
Weight | ORS amount after each loose motion or vomiting episode
= 10 kg 60-120 ml
=10kg 120-240 ml
* Food based flmds for imnfants = 6months or weaned:
- Fice water, soup, and yogurt dninks
- Avoid hyperosmolar flnads as it increases the diarthea
2. Feeding to avoid malnutrition
+ Continue breast feeding or usual nulk fornmla
+ For nfants > 6months, give: mashed potatoes, cereals, and BART
(Banana_  Apple juice, Rice, Toast)
3. Follow up and medical advice if
= No mmprovement for 3-5 days
s Presence of a warmning sign- (Reminder: Bloody FEVER)
- Bloody motions.
- High Fever.
- Eager to drink (Marked thirst)
- Frequent Vomiting.
- Excessive watery motions
- Refusal of oral fluids or feeding,
*» GE with dehydration (plan B & C) = See dehydrafion
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o Antibiotics
* Indications : - If bacterial cause 15 identified or strongly suspected.
- Associated bactenial mfection (e.g. ofifis media)
( Fever per se 1s not an indication for antinmcrobial therapy)
* Anfi-parasitic
* Entameocba histolytica : Metromdazole 50 mg/ke /day for 10 days oral.
* Giardia lambelia : Metronidazole 15 mg'kg for 7 days.
# Treatment of complications e.g.
Acute renal fatlure — Usnally pre renal responds fo rehydration /
consult pediatric nephrologist in unresponsive cases
Hypocalcema — Calemm gluconate 10% slow 1w
Hypokalemia — Add potassmm to the IV fluids
Convulsions: - Anticommilsants (e.g. Diazepam) and treat the cause.
. -demi:rual therapy:
o Probiotics : non pathogenic bactena e g. laciobacillus .
o Oral Zmc 10 - 20mg /day
¢ Prevention of gastroenteritis
o Promote exchusive breast feeding for the first 6 months and confinmed
dunng illness including diarrhea
Proper weaning
Fota virus (Rotarx)vaccines
Hygienic measures

(]

L T T

o T = F

Dysentery

Acute diarthea with visible blood m the stool
Causes
1- Shigella Desentyrie (commonest canse).
2- Entercinvasive E.coli and Entero hemorrhagic E- coli (O157:-HT)
3- Campylobacter jejum.
4- Salmonella (rare).
3-Entamoeba histolyitica (uncommeon before 5 vears old)
Clinical picture
1- Acute bloody diarrthea with nmens & pus
2- Severe crampy abdominal pain
3- Tenesmms (painful defecation)
4- Pyrexia / dehydration/ toxic mamfestations
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Complications
1. As for acute diarthea
2. Hemolytic wremic syndrome ; associated with Shiga foxin (or Ferofoxin
producing entero hemorrthagic E- coli and Shigella
Differential diagnosis
1. Intestinal obstmction e g Inmssuception and volvelus
2. Ulcerative colifis
Investigations
- Stool analysis
- Stool culiure
- CBC and blood urea and electrolytes
Treatment
* Supportive : As for acute diarrhea ; Flud therapy |, Feeding |, Follow up
* Treat complications
* Treat the canse

Persistent Diarrhea (post gastro enteritis syndrome)

Definition
- Acute diarthea (watery or dysentery) which persists more than 14 days
- About 10% of acute diarrhea progress to persistent diarthea
- Persistent diarrhea carries high nisk of malmutrition and high mortality
Etiology
1. Persistent infection e g Giardia lamblia salmonella
2. Post-ententis malabsorption:
Damaged villi cells with 2% dissacharidase deficiency:
# Lactase deficiency— Lactose intolerance (diarrhea which increases
with lactose containing mulks)
s Invertase deficiency —Sucrose intolerance (diarrhea which increases
with sucrose containing mulks)
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Dehvdration
Introduction
Bodv water is distributed as
¥ T
23 Intracellular flmd(ICF) L3 Extraiu;\].lular fhimd (ECF)
¥ y
Intra vascualr Extra vascular
Plasrlm Lummnal Interstitial flind
Intracellular electrolytes Extracellular electrolvtes in meg/l
Mlain cation MAain antons i ations Amons
Potassium (K } Phosphate Na 135-143 CL 105
Protemate KE 353 HCOs 26
Ca 0-11 (me/dl)
Mg 15-235

Q Infants are more susceptible to dehydrafion than adults, why?
- Higher total body water; 75% of body weight in confrast to 60 % n adults .
- Higher daily requirements of water m (150 ml kg/d)
- Higher frequency of diarrheal diseases

Definition
Dehydration means loss of water & electrolytes from ECF ; The ICF may be
secondanly affected.
Etology
1. Dharrheal diseases
2. Others : - Decreased miake e_g. starvation, coma , poor hydration in 1llnesses
- Vomuting e g Congenital pyloric stenosis, mtestinal obstruction.
- Hyperventilation.
- Bum
- Fevers and hyperprexia
- Excessive sweating
- Polyuna e g. diabetes mellitns, diabetes insipidus, chrome renal
failure, hypercalcemma . dmrefics overuse

Degrees of dehydration
1. According to degree of body weight loss (Relative to pre illness weight)
Dehvdration Body weight loss Clinically
Minimal or absent | <3% Few or absent signs of dehydration
Afild to Moderate | 4-9% Typical pichure of dehvdraton
SEvere = 10% Hypovolemic shock
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2. According to WHO gunidelines

Plam A Plan B Plan C
Definition Mo dehyvdration | MGld to moderate | Severe dehyvdration
debrvdration,
General Meormal, alert Frritable, restless | Shocked—hypotension. T pulse
Appearance Mo shock Ho shock —5 lethargv, olizuna
— cold mottled skm.
Eves —look HMommal Shightly sunken Deeply sunken.
—» fRars Fresent Decreased Absent
Mouth—s tongue | Mowst Dhw Very dry (parched)
— thirst Absent Drinks eagerly Umable to drink.
Skin pinch Mommal Goes back slewly | Goss back very slonly
{Turgor) Instant recod Fecoldl m =2 zec | Becoid in =2 sec
Fontanel Mormal Depressed Depressed

N.B : - Key signs of delydration include: general appearance, thirsi, & poor skin pinch.
- 2 or more signs including af least 1 key sign should exist to assign certaim plan

Trpes of dehvdration

Hyvpotonic(Hyponatremic) | Isotonic(lsonaternc) Hypertonic{Hypermatreme)
Serum Na = 130 meqg/ L 130 - 150 meq/ L = 150 meqg/ L
A/E: Excessive miake of | Equal loss of water and | Excessive ntake of hypertonie
water or hypotonmic fhuds | electrolytes leading to:- | fhods duning diarrhea — poor
dunng diarrhea —» loss of absorption =T osmosis — loss
electrolytes = loss of water | — Normal cellular of water = electrolytes loss
— Overhydrated cells hydration — Dehydrated cells
— Marked collapse of ECE | — Collapsed ECF —» Normal ECF
Clinical features
Manmifestations of ICF affection
Tongue: - Moist - Dry; tharsty - Very dry{woody); marked thirst
Brain: - Lethargy - Immitable - Imitable
- Coma - Hyper-reflexia
- Comvulsions - Comvulsions

Mamifestations of ECF affection
Shock

- Rapidly occurmmg - Slowly ocoumng - Usually absent
Skin turgor

- Marked loss - Moderate loss - Normal {or doughy)
Fontanels

- Markedly depressed | - Moderately depressed | - Nommal or bulgins
Eves

- Markedly sunken - Moderatelv - Mildly sunken
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Complications of dehvdration
Complications of gastro ententis plus
+ Hemoconcentrahon — phlebothrombosis especially in cortical & renal veins.
= Hypokalemua — aggravated by rapid correction of acidosis — miracellular

shift of potassnm
+ Hyperkalemia :
- Agoravated by: Acidosis and excessive potassium mfusion in presence of
renal impairment.

- Mamfested by: - Bestlessness
- Cardiac arrhythnmas (bradycardia, cardiac arrest)
(N B: Potassium disorders are readily deteciable by ECG)
+ Hypematremic dehydration hazards:

1. Serzures may be due to:

* Intracranial hemorrhage: Brain cells dehydration —} brain volume —
tear of miracerebral & bndging blood vessels.

* Fapid lowenng of senmm Na — bramn cells overhydration — bramn edema_
* Associated Hypecalcemia is common.

2. Renal tubular mpury — acute renal farlure

Treatment of dehvdration

I. Mild to moderate dehvdration (Plan B dehvdration)
@ Deficit therapy
+ Flnd type 7 — Oral rehydrahon soluhon (ORS)
* Amount ?— S50-100 mlkg over 4 hours (if child wants more, give more)
+ Route ? — One tea spoonful/l-2 numites orally
Problems during deficit therapy

Problem Management
» Vomuting * Wart 10 mimites
* OFS 1s given at slower rate (spoon / 2-3 mumutes)
» Refusal of ORS * OF.5S can be given more slow by nasogasime tube
= Frequent vomiting
* Coma * Deficit therapy 15 given parenterally ( IV)

s Persistent voomting o Amount of fhud: 50-100 mlke

s  Abdomunal distension | « Type of flind:

» Paralytic ileus. - Poly electrolvte solation (Polyvvalent) or

« Rapid loss of stool - Gluocose: Saline mixtures - 3% dextrose in
Mormmal saline

[
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& Feeding

* Breast fed — continue
* Non breast fed — zive usual formmla after the first 4 hours
* If cluld == 6 months or weaned — give plenty of flmd and food asmplan A
€ Assessment after deficit
+ (Good response
* Crifena: - No s1zns of dehydration
- Baby fall asleep
- Pass urine
* Decision: Confinue replacement as for plan A(see before)
« 5till dehvdrated — Repeat the deficit therapy
* Worsening (Severe dehydrahon) — Treat as plan C

II . Severe dehvdration (Flan C dehvdration)

@ Shock therapy
* Flud type 7 — lactated Pinger (or physiclogical saline).
* Amomt 7— 210 mlkg over - 1 howr
* Foute T — Parenteral{ infravenous or Infraosseus)
After shock therapy
* Good response
& Cntena: - Improved mental state
- Improved perfusion
- Able to drink
£ Decision: Treat as for mild to moderate debydration (R Deficit Therapy)
Grve 100 ml'kg of previous fhuds over 4 hours

» 5i1ill shocked
£ Cntena: Lethargic, weak pulse, poor capillary refill
£ Decision: - Repeat shock therapy.
8 Assessment
After 6 hours m mnfants=1 year and after 3 hours m older cluld

Finding Decision
Severe dehydration - Bestart rehydration therapy as for plan C
- Think of and treat complications
Mild to moderate dehydration - Continue as plan B
No signs of dehydration - Confinue as plan A

@ Feeding = Asmplan B
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Don't forget: Specific treatment (e.g. Anfibiotics) and treat complications
Precantions during hypernatremic dehvdrafion treatment
* Type of flmd: Glucose 3% m *: normal salme
» Under correction — water deficit should be replaced over more than 36 hours
* Slow comection — Reduce serum Na by no more than 0.5 mEqg/L per hour
» Momtor serum Na & Ca closely dunng treatment.
» If commlsions occur dunng treatment —» treat the cause:
* Rapid lowenng of Na — NaCl 3% 2-4 mlkg very slow 1v
* Hypocalcenua —+ Ca gluconate 10% 1-2 mlkg very slow 1.v
* Bramn edema (due to rapid or over hydration) — manmitel 20% over 20nun.

{(S¢e Prevertion and freatment of viral pasfroenderitis i childrem, UpToDase)
Oral rebhvdration solution (ORES)

* Mechanism of ORS — co absorption of Na & glucose or certain amino acids
even via damaged mtestinal mucosa — other electrolytes esp. Chlonde are
absorbed 27 to Na.

1. Standard OR.S(R.ehydran sachets)

» Rehydran sachets: each sachet contam:-

- Sodmm chlonde 0.7 Gram
- Sodmm citrate 0.5 Gram
- Potassnum chlonde 03 Gram
- Glucose 4 Gram

Each sachet 15 dissolved in 200 ml clean water
= WHO ORS — Contamns same rafios as Eehydran ; dissolved m 1 liter
2. Other types of ORS:
* Lohydran — With lower sodium chloride content
= RBEeSoMal: - ORS contaiming less Na , more K with added magnesium & zinc.
- Manly for rehydration of severely malnounshed infants.

Advantage of ORS Limitations of ORS
Fit for Not fit for
= All types of dehydration » Shocked cases (unable to drnk)
* Amny age even the newbom » If mira venous fhuds are mdicated

= Any type of diarrhea * (lucose malabsorphion (rare)




Malabsorption Syndrome
Definition
- Dimumished intestinal abserphon of one or more dietary nuinents
- Due to erther defective muinent digestion or mmcosal absorphion
- Steatorrhea — with fat malabsorption = pale, bulky, greasy, offensive stool

Etiology
1- Impaired digeshon
* Hepatc - Bihary atresia (bile salt msufficiency)
- Chronic hepatifis
* Pancreatic: - Prolonged protemn calone malmitntion
- Cystic fibrosis
- Chronic pancreatifis
- Shwachman-Diamond syndrome
2- Intestinal stasis - Protein calonc malnutnfion (acim atrophy).
- Stagnant loop syndrome.
- Inflammatory bowel diseases: - Crobns’ diseass
- Ulcerative colitis
3- Impaired absorption

a. Generalized malabsorption-
»  Chromc mfections: e g giardia lamblia, tuberculous entenfis , hilharziasis
= Congemtal: chlonde diarrhea, sodium diarthea
= Defective enterocyte differentiation: microwvillous melusion disease, congemtal
tufing enteropathy
= Short bowel syndrome
= Celiac disease
= Auto immume entropathy
= Allergy: Multiple food protem hypersensitivity
= Infestinal fumors
b. Specific malabsorphon

Type Example

Specific carbohydrate malabsorption | - Lactose malabscrption
- Glucose galactose malabsorption
- Fructose mtolerance

Specific fat malabsorption - Abetalipoprotemenna

Specific amino acids malabsorption | - Enterokinase enzyme deficiency
- Hartiup disease{neutral amino acids)
- Blue diaper syndrome{iryptophan)
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Type Example
Specific vitanun malabsorphon - Vitamin D | folic acid , Bz
Specific mineral malabsorphon - Acrodermatitis enferopathicalzine)
- Menkes disease (copper)

Clinical picture
1- Features suggesting a cause e g - Hepatomegaly & jaumdice m chrome hver disease.
- Belation to certain food m celiac disease.
2- General 1ll health with pallor, weakness & failure fo thoove
3- Gastromtestmal manifestations of malabsorption
s Mouth ulcers & glossifis
» Abdominal distension & flatulence
= Steatorthea : pale, bulky, greasy, offensive stool
= Chromc diarrhea
4- Nufritional deficiency manifestations
= Fat - Loss of subcutaneous fat
= Protems: Nutnhonal edema | nmscle wasting & loss of weight
= Carbohydrates : Hypoglycenma
» Minerals and vitamin deficiency
N.B: Acrodermatitis enteropathica (autosomal recessive Zine malabserphion);
- Dermatitis — pen facial and pen anal & exirimities
- Alopecia.
- Chromic diarrhea— protem losing enteropathy

Investizgations

A- Stool examination to prove malabsorption
* For carbohydrate malabsorphon:
- Stool pH (may be acidic)
- Beducing substances m stool
- Breath hydrogen test.
* For fat malabsorption:
- T Stool fat globules.
- T Stool fat content (Steatocrit test).
* For protemn malabsorphion
- T Fecal o antitrypsin




Page | 104 Mhustrated Baby Nelon

E- For the caunse:

STEP1
= Infestinal Microbiology
— Stool cultures
— Microscopy for parasites
— Viruse
— Breath hydrogen test

= Screening Test for Cehiac Dhsease
Sweat chlonde test for cystic fibrosis.
= Nommvasive Tests for:
— Intestinal funchon e g. iron absorption test
— Pancreatic fimchon (amylase, lipase, fecal elastase)
— Intestmal mflammation (fecal calprotectn, rectal mime oxide)
Tests for Food Allergy: Pnck/patch tests for foods
= Abdommal Ultrasounds (Scan of Last Ileal Loop)
STEP 2
= FEwvaluation of Intestinal Morpholegy:
— Endoscopy and jejunal/colonic histology /Electron microscopy
— Imaging (upper or lower bowel senies, capsule endoscopy and the
new SmartPill measures pressure, pH, and temperature)
STEP 3: Special Inveshigafions:
= Intestimal immunolistochemmstry
= Anti-enterocyte antibodies
® Serum catecholamines
= Antoantbodies
=  Brush-border enzymatic activities
= Monlity and electrophysiologic studies
(MNelzon texthook of pediatrics, 2016)

Treatment
1- Treat the cause (medical or surgical)
2. Adequate nutmition — Avoid causative food

—+ Medium chain nglycendes
—+ Supplemental munerals & vitamuns.
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Celiac disease

Definition
*  An immme-mediated (T-cell) systenmc disorder elicited by gluten and related
prelamines i genefically susceptible mdividuals
= Tnggered by the ingestion of wheat gluten (contains epitopes from ghadm
which are highly resistant to miraluninal and ncesal digestion) and related
prolamines from rye and barley — mcomplete degradation favor the
immunostimulatery and toxic effects — severe miestnal nmcosal damage
(Gluten Sensitive Entropathy).
= Frequent associations
— Type 1 diabetes, autormmune thyroid disease, Addison disease, selective
IgA deficiency, intestinal lymphoma and rheomatoid arthritis
— Down, Tumer, and Williams syndromes
Clinical spectrum
Symptomatic:
1. Frank malabsorption
— Chromec diarthea (steatorthea) with large pale, bulky, greasy, offensive stocl
— Present around 6* - 12 month with feeding gluten diets
— Abdonunal distension & pain — mmitability
— Features of malabsorphion syndrome (see before)
— Failure to thrve duoe to steatorthea & marked anorexia
— Fmger clubbing
2. Exfra mtestinal mamfestations:
— Iron-deficiency anemia, imresponsive -~
to won therapy (most common)
— Short stature -
— Arthntis and arthralza :
— Aphthous stomaths .
— Penpheral neuropathies " 2T o)
— Cardiomyyopathy ' 2~ =
— Isolated hypertransaminasemia { o

o mmm e s

a FESTETTTEITES B SR e ey

Growth ourve demonstrates fnifial nommal sromth Som
-0 mo, followed by onset of peor appefite with
infermittent voriing and dixrhea afier infiation of
luten-containing diet (rmele orow). After biopsy
confirmed diaprasis and treytnent with phussn-free dist
fdouble orrow), Erowth improves

masaazagaas

(Nebson 2019) | | |
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Silemt
— No apparent symptoms m spite of istologic evidence of villous atrophy
— In most cases identified by serologc screening in at-nsk groups
Potential
— Subjects with positive celiac disease serology but without evidence of altered
jequnal histology
Diagnosis
1. Svmptomatic patients
Test for [gA ant Tissue Trans Glutammase 2 anfibodies (ant-TG2 IgA antibodies)
and in addition for total IgA in semum to exclude Iz4 deficiency

If anti-TG2 antibody testing is If ant-TG2 anlil:!::rd}'tesling 15
quiﬁve- ]:I.Egﬂtl."-"f."
-- Refer to a pediamnc gastroenterologist o Sl

- Check And-TG2 Anhbody level

% ™~

If Anti-TG2 at or =10 * upper limits If Anti-TG2 = 10 = upper limits of

of normal— Test for HLA and EMA mﬂ*?ﬁﬂﬁlﬁiﬂflﬁ“ﬂﬁ
1 Antibod; endoscopy with nm opsies —

: gl biopsies shows villous atrophy—

Celiac dizease 15 confirmed

" =
If the patient is posifive for EMA and IfHLA and EMA negative:
positive for DQ2 or DQ8 HLA — Repeat testing and
testing— Cehiac disease 15 confirmed — Duodenal / jepumal biopsies

1. In asymptomatic cases: diagnosis of celiac 15 deternuned by biopsy
3. Diagnosis confirmation:
Diagnosis is confirmed by an antibody decline, and preferably, a clinical
response to a gluten-free diet.
4. If diagnostic uncertainty remains:
Gluten challenge and repetitive iopsies
Treatment
= Lifelong strict adherence to a gluten-free diet (use maise & rice)
regardless of the presence of symptoms with aid of an expenenced
dietician
* Momtonng for symptoms, growth, physical examunation, and adherence
= Penodic measurements of TG2 antibody levels to document reduction m
antibody titers (Melzon textbook of pediatrics, 2016)
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Self-Assessment Caze Scenmarios

A male patient aged one-vear presented to the EF room with history of severs watery
diarrheal attack two days back but with munomal vomsrtmg but smmee this morming vombng
becomes more intractable with loose stool with mucous and blood. On exapmation, he
was crving with sunken eves, seversly umitable | temperature 38-C, thready pulse and
moderate debyvdration.

a. What s the diagnosis?

b, InvestizationsT

. Management?

Case 2
A 9 months old baby ginl. formula fed, presented to you with vomiting and diarrhea for
previows 12 howurs. On examination she was found lethargic, deeply sunken eves, skin
recoll after more than 2 seconds and capallary refill time =3 seconds (normal = 2 seconds).
Her current weight 1z 5.5 kg

a. What iz the degree of debhydration”

b, What should be initial ine of treatment”

Caze 3

An 18 month old male 15 brought to the emergency depariment with a2 cluef complamt of
diarthea and vormting for 2 days. His mother descnibes stools as hqwd and foul smellmg,
with no macous, or blood. He reportedly 15 unable to keep anything down, vomutng afier
every feeding, even water. He has about 6 epizodes of diarthea and 4 episodes of vomiting
per day. He has a decreased number of wet diapers. Exam: temp 37.0, Pulse 110, EE 23,
BP 1007735, weight 113 kg (40th percentils). He 15 alert, m mother's amms, cryving at times,
and loocks tired. Mimimal tears, hps dry, mucouws membranes tacky, His diaper 15 dry. Ho
rashes are present. Hhs capillary refill fimye 15 less than 3 seconds and his skin turgor 1s
shghtly dimmmished.

a. What iz the degree of dehydraton

b. How far OES iz suitable for thaz babyT

. What are amount of required fluidsT

fSowrce: Caze Based Pediatrics, Howait University)



Infections
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 Scarlet fever "

Etiology

* Group A P hemolytic Streptococei (GAS) that produce erythrogenic toxin

* Transmitted by droplet infection

* Incubation period: 3 days

Clinical picture

Throat

o Sudden onset of fever and sore throat

o Tonsils are red, enlarged with patches of exudates
which may form a membrane

o Pharynx is red and edematons

Tongue

o In the 1* two days:
White strawberry tongoe (white coated
tongue with red edematous papillae)

o By the 5% day:
Red strawberry tongue (shedding of the
white coat leaving red tongue with
prominent papillae)

Skin rash

o Diffuse red maculopapular, fine punctate — Goose skin
appearance.

o Appears on the ?nd day of the disease.

o Starts m around neck then spread fo the trunk

o Rash is more intense in deep creases (e g. elbow) — and
don’t blanch on pressure (Pastia’s Lines).

o In the face; it spares the peri oral area — Flushed face
with circum oral pallor

o Rash fades with peeling at the fingers and toes after 3- 7
days

Investigations
- Lecucocytosis with nentropheha
- Positive throat culture.
- Raised ASO titer =250 Todd vnits ;peaking in the second week
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Complications

» Ear

Iy (suppurative; septic): in the 1% week of illness

A. Local B. Distant(rare)

Acute ofitis media, mastoiditis - Menmgitis

— Bronchopneumonia
Simmsibs _ Aafhoitis
Fetropharyngeal abscess - Septicenuia
Cervical lymphadenstis

¢ Late (non suppurative; aseptic): after a latent penod (2-3 weeks)

O

(S R

i

Acute rheumatic fever

Acute glomemulonephritis

Post streptococcal reactive arthritis (non muigratory, small and large joints)
Erythema nodosum ; red, raised, tender nodules over the chin of the tibia
Pediatric Autoinmnune Neuropsychiatric Disorders Associated with
Streptococcus pyogenes (PANDAS) mcluds tics disorders, obsessive
compulsive disorders and Tourette syndrome

Differential diagnosis

b.

Other causes of tonsillar membrane

- Infections mononneleosis

— Oral momliasis

— Agranulocytosis

— Vincent's angina

Orther canses of strawberry tongoe

— Kawasaki disease

— Staphylococeal toxic shock syndrome
— Streptococeal toxic shock syndrome

Treatment
1. Symptomatic: bed rest, light diet, ant1 pyretics and adequate fhud mtake.
2. Antibiotics options

Oral penicillin V for 10 days

Once daily amoxicillin (30 mg/kg, maxinmm 1,000 mg) for 10 days
Simngle mtranmscular mjection of benzathine pemcillin G

— Ervthromvein or azithromvein for penicillin sensitive patients
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Pertussis (whooping cough)
. o

Eticlogy
o Organism- Borditella pertussis & Borditella parapertussis
o Route of mfection: Droplet mfection (mamly in child <~ Syears)
o Incubation period: 1-2 weeks.
Clinical piciure
1. Catarrhal stage
o The most infections stage (1-2 weeks)
Coryza
Conjunctivitis
Cough

o
o
o
o Mild fever

1. Paroxysmal stage

L]

Lasts for 4- 6 weeks up to 10 weeks

Paroxysms of cough

— Series of > 5 cough m single expiration followed by a wh.oep (forcible
mspiration against namrow glottis).

— Durnng the attack; there’s facial redness. bulging
eyes, tongue protrusion and distended neck veins.

— Post tussive vomifing 15 very common

— After the attack; patient appears drowsy and
exhansted.

— Paroxysms may be triggered by eating, domlang
and exertion

— Paroxysms are more worse at night

8]

3. Convalescence stage

o Lasts for 1-2 weeks
o Gradual decline in severity of paroxysms but cough may last for months
Complications
More frequent in infants and young children
1. Secondary infection
- Bronchopneumonia / pnenmonia usually with staphylococci or streptococci
- Orrtss media
- Activation of dormant tuberculosis mfection
- Atelectaszis



Page | 111 Tihusbrated Baley Melson

1. Seizures; may be due fo:
— Cerebral hypoxaenma
— Intracranial hemorrhage.
— Tetany (severe vomiting — alkalosis — + 1onized Caleium)
3. Straining in paroxysms can lead to
=  Sub-conjunctival hemorrhage
= Epistaxis
= Intracranial hemorrthage
= Ulcers of tongue frenulum.
= Pnenmothorax
= Hemuas ; umbilical & inguinal
=  Rectal prolapse.
4. Malnutrition
Due to anorexia . vonuting | and faulty food restriction
Diagnosis
In catarThal stage
— History of contact with to a typical case
— Nasopharyngeal swab and direct fluorescent antibody staining
— Nasopharyngeal swab and PCR. or Culture
In paroxvsmal stage: Typical paroxysm with:
- Abzent fever, wheezes or rales
- Cough = 14 days
— Apnea m infants less than 3 months
Differential diagnosis: from other canses of:
a. Spasmodic cough:
1 Pertussis
2. Adenovirus infection; associated with sore throat and conjunctrvitis.
3. Foreign body inhalation
4. Pnenmomia: Interstitial or Mycoplasma
5. Mediastinal mass e g. lymph node compressing the trachea.
6. Bronchiolitis
b. Other causes of chronic cough e g.
1. Broenchial asthma: - Recurrent wheezy chest
- Related to allergens or exercise
- Bespond to bronchodilators
- Belatives with asthima
2. Polmonary toberculosis
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Treatment
1. Cases
a. General
— Isolation and Bed rest
- Avoid triggers of cough(e.g. hyperactivity)
— Cough sedatives
— Care of feeding: small frequent feeds or tube feeding
b. Antibiotic
* Values
— Reduction of mfectivity period
— Possible clinical improvement.
* Choice
- Azithromyein 10 mg'kg/day for 5 days
— Clanthromyein 15 mg/kg/day for 7 days
— Erythromyein 30 mg/lkg/day for 10 days
1. Prevention
=  Active immmnization : DTaP vaccine
= Antibiotic as for contacts regardless immmnization state = Booster
dose of DTaP
= [Intra mmscular perinssis immmmoglobulin for contacts below 2 years

Self ascessiment case scenarios

Casel
Aninfant aged 29 days was taken by her parents to 2 local emergency department with
difficulty breathing. The infant had been conghing for approsamately 5 days wath
Increasing severity, resulting in post tussive vomiting and several choking episodes. At
presentation the mfant was lethargie, and examination revealed tachyeardia and nuld fever
He had thick, foamy mucns coming from his month, appeared cvanotic, and had an O2
saturation of 0% Laboratory results revealed severe vmphocytosis and a chest radiograph
revealed penhular infiltrates
The infant's mother, aged 20 vears, has a prelonged paroxysmal cough wath post fussive
vomiting and gaspmg for air that began approcamately 3 weeks before the mfant's debivery
a., What 15 the diagnosiz?
b. How to confinn diagnosis?
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. Enteric Fever (typhoid fever) -

Eticlogy
o Organism- Salmonella typhi & paratyphi (A B.C) = G-ve bacilli
o Route of infection: faceo-oral route from cases or camers
o Incubation period: 2 weeks
Clinical picture
1. In young infants
o Acute onset of fever | vomuting | and diarrhea
o A picture mumic bacillary dysentery and dehydration
2. In older child: Like adult typhod
Fever
© Has a stepladder nsing patitem ; platean at 39-40 C° by the end of 1" week
o Associations
— Headache, prostration , anorexia , chills and dry cough
— Coated tongue
— Relative bradycardia

Abdominal
o Diffuse abdominal pain
o Diarthea (Pea-soup) may occur eatly —
but constipation predominates later
o Splenomegaly : small . soft and tender
o Rose spots -
— Salmon-colored, blanching, truncal,
maculopapules
— Appear by the 5% day and resolve
within 5 days
Ontcome
* By the end of the 1* week the patient may appear acutely ill | lethargic with
convulsions (sfafus Hphosus)
* Convalescence starts after 4 weeks by decline in temperature and
mprovement of the general condition .
* Relapse may occur within 4 weeks from decline of fever
C licati

# (astro intestinal
— Intestinal hemorrhage and perforation by end of 2 week
— Cholyeystitis ( possible cammier state )
— Penisplenitis
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— Gastroentenitis— dehydration and electrolyie disturbances
o Other rare complications

» Toxic encephalopathy B B * Pneumonia
» Cerebral thrombosis -

‘:-EF_ = Empyema
= Cystifis { possible carrier state ) A 1) ™ = Cardins

e
{ 1| = Congestive heart farhure
* Osteomyelitis W
. _':mji - g %——,-{— * Deep vencus thrombosis
I_ : _ —q M ® Arteritis
{In sickls cell diseaze and diabetes) s 1

Feelapse; May occur within 4 weeks from drop of temperature

Diagnosis
¢ The mamstay of diagnosis of typhoid remams clinical 1 omch of the
developing woirld
+ Blood culture 13 positive 1n 40-60% of cases early in the disease
o After the 1% week
a. Widal test (Positive fiter ==1/160)
— Detect antibodies against O & H antigens
— Never used alone to prove the diagnosis in endemic areas
b. Positive stool cultore and unne culture
¢ Other investizations:
a CBC:
— Anemua & lencopenia (toxic depression of bone mamrow).
— Thrombocytopenia is a marker of seventy
b. Nested polymerase chain reaction analysis using H1-d primers has
been used to amphfy specific genes of 5. Typhi in the blood of patients
c. Culture of bone marrow cells (not affected by prior nse of
anfibiotics but invasive)
Treatment
1. Cases
a. General
= Bed rest & light diet
= Sympiomatic treatment
= Treat complications:
— Infravenous line and intravenons fluids for shock
— Blood transfusion for hemomhage

— Surgical consult for intestinal hemorrhage and' or perforation
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b. Antibiotics choice

& For fully sensitive and vncomplicated enteric fever
- Chloamphenicol or ampicillin for 14-21 days(high relapse rate) or
- Alternative: Flowrogquinolone

« For mu-ltidrl.lg resistant {.r:: ampiciiiin, seprazoie, and chisramphenical)
- Flowogqmnolone or
- Cefixime or Cefinaxone

# For quinolone resistant enteric fever
- Azthromyemn for 7 days or
- Cefinaxone for 10-14 days

2. Prevention

— Food & water hygiene

— Vaccine — Ty2la or Vi capsular conjugate vaccine (TAB vaccine 13
obzolete)

Self assessment case scenarios

Caze 2

A 12-vear-old child developed fever about lweek after visiing relatives m the village. The
fever has persisted for about 10 days. Dharrhea was present for a few days, and then
cleared. The child 1= pow constipated. The child appears moderately acutely ill. The Inrer
and spleen are enlarged. There are palpable, small (2—4 mym) ervthematous spots on the
trunk only.

What iz the most likely cauze of this child’s infection?

Casze 3
A seven-vear-old gl presented fo our hospital wath fever, abdomunal pain, nansea,
vormting and diarrhoea for one week duration, followed by fresh bleeding per rectum after
10 days from ber illness . She had history of neather chrome medical disease nor swgical
operation. Physical examination on admission revealed pallor, BP = 80/50 mmH gz, pulse
rate = 97 b'm, rapid respiration |, temperature = 40.2 °C. Her abdominal examunation
revealed puld splenomegzly with diffuse abdominal tenderness. Blood profile showed a
bemoglobulin of 7.1 g/dl, and white blood cell of 4500
An urgent colonoscopy revealed multiple vanable size punched-out ileal nleers

a. What iz the diagnosizT

b. What are the important four line: of management?

(Journal of Medical Case Reports 2010, 4:171)
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Tetanus (Lock Jaw) o

Etiology
Clostridia tetam (gram positive spore forming, anaercbic bacills)

Spores excreted in animal excreta — contanunate soil and water
I

Contamunate wournds, embilical stump. surgical & vacecine sites
I

.

Spores germinate — proliferate locally — produce 2 toxms (tetanospasmin &
tetanolysin) which travel along nerve trunk & blood stream
i

Reach the CNS then redistribute to spinal cord, brain & motor end plate.
Cligical pi
Incubation period: 1-14 days but may be longer
1. Mild tetanus

* Pain & stiffness at site of mjury for few weeks

* Occur i patients who recerved the anfitoxin before

* Mortality < 1%
1. Generalized tetanus (typical form)

* Spasms occur in descending form with mtact consciousness:

* Spasms precipitated by visual or anditory stmmh

o Risus sardonicus © grimacing face due to facial
mmscles spasm

o Trisnms: difficult moth opening due to
massetter spasm.

o Larvngeal spasm —» stridor and may be
suffocation

o Opisthotorms — arched back

o Tonic seizures —+ flexed adducted arms and
extended lower limbs with colomc

3. Cephalic tetanus
- Follow head mjury or ofrfis media
- Short incubation period with high mortality
- Involve cranial nerves palsy.
- May be followed by generalized form
4. Tetanus neonatorum (due to contanunated newbom ‘s umbilical stump)
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Complications
a. Respiratory
- Laryngeal spasm — suffocation
- Aspiration pnenmonia
- Pnenmothorax
- Lung collapse.
b. Mechanical: {(with severe seizures)
- Tongue laceration
- Vertebral fractures
- Muscle heamatoma.
Di :
1- History of wound and typical spasms
2- Nommal CSF.
3- Wound culture may be helpful.
Licannent

I. Prevention

1. Active immunization
- DTaPor DT At2 4. 6. 18 months
- Booster dose at 4 years
1. Prevention of tetanus after injury:
a. Surgical management of the wound (better left opened.)
b. Prophylaxis as follows (according fo imnmnization history):-
1. Unknown or recefved lezs than 3 doses of toxoid
* Booster dose of diphtheria foxoud vaccine
* Tetanus immmnoglobulind500units) or tetanms antitoxin] 3000
nnits) for contaminated wounds
2. If received 3 doses or more of foxoid
Ask for the tiume of last toxoid dose:
* In clean wounds
— Last toxoid dose = 10 years — booster dose
— Last toxoid dose < 10 vears — nothing
* In contanunated wounds
— Last toxoid dose = 5 years — booster dose
— Last toxoid dose < 5 years — nothing
3- Prevention of tetanus neonatornm:
— Maternal immmumzation with tetanus foxoid
— Aseptic care of the nmbilical stump
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II. Curative
1- The patient 1s kept mn quiet. dark room.
2- Supportive  — LV fluids
— Respuatory Care:
- Suctiomng.
- Keep patent airway
- Oxvgen inhalation
- May need assisted ventilation.
3- Diazepam LV for spasms (0.1 — 0.3 mg/lz)
4- Toxin nentralization
- Tetanus immmnoglobulin 3000-6000 TU
- Ant: tetanic serum (tetanus antitoxn) 50.000-100.000 IU
5- Penicillin G 200.000 IU/ke/d LV for 10 days.
6- Immmimization after recovery

Self assessment case scenarios

Casze 4

A seven-day-old male baby was adoatted to the Imfensrre Care Unit with progresmive
difficulty mn feeding, byvpertomcity, and severs tomc confractions of the mmscles megered
by nmuremal showh such as hght, noize or touch.

The patient was zfebnle and eupneic, weighing 2800 g and had a lestery of nonstenle
home delivery. The laboratory evalhmton was within normal except for Culture from the
umbihical cord grew several asrobic bactenal species

1. What is the diagnosiz?
2. What are the clinical sign: seen?

Caze s
A Soyear-old wmmmumired child fell while plaving i an old bam and sustaimed a
laceration to his leg. After local wound care, what would be the most appropriate

manazement rezgarding tetanus prophylaxis?
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Viral Infections
Measles (Rubeola)

Etiology
o BNA vius One antigenic type, so, one attack gives lifelong mmmmanity
o Transmutted by droplet infection.
o Incubation period 1-2 weeks
o Infectivity period 5 days before & 5 days after rash
Clinical picture
a. Catarrhal stage
o High fever
Non purulent conjunctivitis with photophobia
Coryza (nmcopurulent rhinits)
Cough (dry. irritating, barking)
Sore throat
Koplick's spots (pathognomonic)
— Appear on the 3" day of fever
— Oppostte the lower molar teeth
— Grayish white dots with red areolae.
— Disappear 2 days after rash
b. Eruptive stage
1. Fever /rash relationship
o Rash usually appear on the 4® day of fever
o Fever rises up to 40 °C for 2 days then rapadly fall
1. Rash pattern
o Maculopapular rash
< Starts behind the ears near the
hair line
< By the 1* day it covers the upper
half of the body
o By the 2* day it covers the lower
body fall the thigh
o By the 3™ day it reaches the feet When it reaches
lower limbs, 1f fade from the face over the next 3 days
¢. Convalescence stage
Fash fade in order of appearance with fine branny desquamation (except i
palms & soles)
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Measles variants
Modified (attennated) measles Arvpical measles

Seen in patrents with preexistimg Seen n patients who recerved killed
but meompletely protective anh- measles vaccme (chsolete) and in imnmme

measles antibody e.g. comprommsed
— Receipt of miravenous — Confluent bullous or hemorthagic rash
mmmmoglobulin — Bleeding rash and onfices
— Measles vaccmation — Mult organ mvolvement

Complications
1. Pulmonary infections

o Commonly 27 bactenal infection mamly with strept pneumomae
o with streptococei

o Suggested by: - qhug_n_mdm
_ Marked increase of fever " Smusitis N
T L ® Tonsillopharyngitis
— Malaise and prostration . =
== enencyions: * Tracheobronchitis
= Pneumoma

= Hect's pnemmoma - viral pneumonia with nmltimucleated mant
cells m the hungs.
= Activation of T B focus : due to temporary loss of hhypersensitivity
to tuberculoprotein for 4-6 weeks
2. Gastrointestinal complications
Ulcerative stomatitis op fo cancium o113
Enterocolitis

Gastro enteritis
Measles may be complicated by malnuirifion

o
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3. Neurologic complications (Rare)

o Viral encephalitis with a CSF pleocytosis

o Acute disseminated encephalomyelitis during the
recovery phase of measles
Subacute Sclerosing Panencephalitis(SSPE); slow
wvims mfection which manifest vears after measles
attack
Guillian Barre syndrome
Aseptic meninpitis.

(]

00

]

Transverse myelitis

Elflrhﬂ s (Rare)
o Myocarditis, DIC, thrombocytopenia
Prevention
= Measles vaccine at 9 months
= MMR vaccine 1* dose at 12-18 months
» MMR vaccine 2* dose at 36 months (in USA at school age; 4- 6 vears)
Treatment
a. For cases
Treatment 15 largely supportive; no specific therapy 1s of proven benefit
1. Supportive
— Bed rest and 1solation till rash disappear
— Symptomatic e.g eye care, paracetamol
— Care of feeding : soft diet , flmds.
2. Treat complications e g. Antibiotics for 2ry infection
3. WHO and UNICEF reconunend single oral dose of vitamin A 100.000 -
200.000 IU to reduce measles morbidity for children with measles
complications or at risk for complications
b. For contacts
» Exposed contacts with high nisk of complications
o This groups include fants < 1 year of age, and immmnocompronused
hosts
o Intrammscular smnmne serum globulin can prevent measles if given
within 6 days of exposure
o Live vaccination is given 3 months later
» Exposed contacts without high nsk of complications: can be given live
measles vaccine within 72 hours of the exposure better than the
o globulin
i(The American Academy of Pediatrics, the Amevican Academy of Family Physicians, UpTeDite websitel
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Enbella (German measles)

|
Etiology ' :
o RNA wvims One antigenic type, so, one attack gives lifelong imnmnity
< Transnutted by droplet infection/ Transplacental
< Incubation period 2-3 weeks
o Infectivity period 7 days before & 7 days after rash
Clinical picture
a. Catarrhal stage
— Mild fever and mild nasopharyngitis
— Charactenstic tender enlargement of posterior
cervical & post auncular lymph nodes 15 jappear
1day before the rash and last for up to 1 week
b. Eruptive stage
1. Fever /rash relationship
o Rash appears on the 2* day of fever.
o Fever drops when the rash appear
2. Rash pattern
o Maculopapular sumlar to measles’s but less
intensely red (Rubslla is a Latin word for "little red ")
o Starts in face then involve trunk & hmbs
o When reaches the tronk it fades from the face
o Fades on the 37 day (3 days measles) without
desquamation
Complications
o Congemtal mbella syndrome 1f the mother catches infechon dunng pregnancy
especially m 1 nmester
2 Other rare complications: Thrombocytopenia, encephalifis, and arthritis.
Prevention: MMR vaccine (see before)
Treatment
1. For cases : Sympiomatic care
2. For exposed pregnant :Test immediately for matemal mbella Antibody IeG
= If positive — she 15 imnmine —continne pregnancy with close follow up
= If negative and remained negative in subsequent tests — infections hasn’t
occurred
= If negative mitially and turned up positive in subsequent tesis either
— Termunation of pregnancy (Better and recommended)
— If mother declined termination; rubella imwmine globulin may be
given (may reduce severity of fetal infection) (CDC and UpTeDare 2012
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Eoseola Infantum

Etology
o Human herpes type 6 virus(DINA viros)
o Transmutted by droplet infection
o Incubation period: 5-15 days
o Peak age: 5-15 months(Fyfarum)
Clinical piciure
1. Fever /rash relationship
o Abropt high fever up to 39-40 °C
2 Febrile convulsion 1s common
o Fever fall by crisis at the 3 — 4™ day of illness
o Rash appears 12-24 hours after fever's drop
2. Rash pattern
o Maculopapular; rose-like rash (Roseola)
o Starts on the trunk — then nse to mvolve neck,
face & lower limb.
o Rapidly fades in 2 days without desquamation
Treatment
= Symptomatic
= Ganciclovir for comphicated cases (very rare)

Erythema Infectiosmm ‘,J|

Etiology

o Huoman Parvo B19 virus (DNA vius)

o Transmitted by droplets infection and transplacental

o Incubation period 5-15 days
Clinical picture

o Mild catarrhal stage followed by

o Sudden livid erythema of cheeks (slapped cheeks)

o Macunlopapular rash follows starting on the trunk

o The rash fades with central cleanng (lacy appearance)
Complications

o Transient arthritis/arthralgia

o Erythroblastopenic crisis in patients with chrome hemolyiic anenua
Treatment

o Symptomatic

o INTG for immnmnodificients and chromic bemobitic apenma patients
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Infections mononucleosis
(Glandular fever) : v

Etiology
o Epstein Barr virns (DNA. oncogenic vims)
o Transmitted by droplet infection and rarely blood bome
o Incubation period : 1 —2 months
o The vims infect the epithelimm then establish in B-lymphocytes
Clinical piciure
o Fever , severe fatigne and sore throat
o Tonsillopharyngitis with thick white tonsilar membrane
o Lymphadenopathy(90%) commonly affect cervical group
but may be generalized
o Maculopapular skin rash in 15% but in up to 30%
of patients 1f ampscillin or amoxicillin are given
o Mild splenomegaly (50% of cases)
May be hepatitis and hepatomegaly (10%)
Cun_lﬁlicaﬁuus
= Upper airway cbstruction by enlarged tonsils
= Rupture spleen; even with minor tranma r
Hematologic disorders: Aplastic anenuma, auto inwmmne henmljltm anemia

and thrombocytopenia
= Pneumoma
= Myocarditis
® Oncogemcity e.g. nasopharyngeal carcinoma & Burlatt's lvmphoma
Investigations
- Absolute Iymphocytosis (lymphocyte count >4500/mm’) & atypical
lymphocytes =10%
— Positive heterophile antibody test ; antibodies that agglutinate sheep BBCs
(Paul Bunnell test) or horse EBCs (Monospot test)
— EBV IgM antibody or EBV capsid antizen only for heterophile test negative
Treatment
o Symptomatic treatment: anfrpyretics (avoid aspinn) and bed rest
o Avoid contact sports in the first 2-3 weeks (to avoid muphure spleen)
o Steroids for: - Tonsillar enlarpement with upper airways obstruction
- Auto inmmine hemolyiic anemia and thrombocytopenia
- Setzures and memngifis
o Treatment of complications

(]
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IDifferential Diagnosis of Maculopapular Rash

1. Viral Exanthema e.g.
Measles
Rubella
Foseola infantum
Erythema infectiosum
Infectious mononucleosis.
. Bacterial Exanthema e.g.
Scarlet fever
Typhoid fever

o Menmmgococcaemia (Toxemua, blood culture, CSE examination)
. Ricketssial infections
. Collagen vascular disorders

o Kawasal disease
Systemic hypus ervthematosus
Systemuic onset rheumatoid arthritis
. Allergic

o Semm sickness and dug emuption : History of diog intake itching
. Insect bites (e g. fleas) — Itching ; insect may be seen

— Lesions fade on pressure.

Kawaszald Diseasze (EIV : Vasculifiz of mednmm and smzll-saized blood vessels
DHazpostic criteria
*  Prolonged unexplained fever of =38. 3°C = five days plus at least 4 ouf of:
- Bilateral non exudative conpmetiahs
- Mhucosifis: cracked, red bips |, a shawbeny tongue and mjected pharymx
- Pobmmphous razh: penneal ervithema, followed by macular, merballiform. or
targetoid skin rash of the tumk and extremities
-  Extremity changes: edema of the dorsum of hands and feet. and a diffuse ervihema
of palms and soles
-  Ceracal hmphadenopathy; at least one lymph node =1.5 cm i diameter.
* KD camies sk of coronary anewysmes and mfarction
Inveztizations
— Elevated acufe phase reactants and thrombocvtosis
- Echocardiography follow-up for coronary anewrysms
Treatment
=  JVIG 2gm'ke IV mfision over 5-12 hours
= A= oral 80-100 mgke all fever dacline for 48 hours then antiplatelet dose 3-
Smg kg all acute phase reactants normahzes
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Self assessment case scenarios

Caze b

A 17-month-old nonimrmurezed girl has had fever for 4 days and corvzal manifestations
followed by 2 maculopapular rash. Onee she developed the rash, the temperabare shoots to
40 C for 2 days. Throat examination showed grayizh white spots over the mner aspect of
the chesk There 15 a 4-month-old siblng at home.

What iz the appropriate management for thiz sibling?

Case T
A pregnant mother m the 1% tnmester brought her § vears old gird who had fever and muld
corvzal mamfestations for 2 days. Fever nnmediately settled the fime a skin rash appeared
O exammnztion the sl was entrely nommal apart from famt rosy maculopapular rash over
the face and upper chest along with tender balaferal post aumenlar lymph nodes

a. What exanthema dizease does thiz zirl have?

b. What iz the appropriate advice for her mother?
Cazel
14-vear-old girl presented with a one-week history of fever38 C, sore throat, progresaive
fatizue malaise with onld bilateral postenior cemacal adepopathy. Sclera jaundice was
promunent. The abdomen was remarkable for moderate bepatomegaly and splenomegaly.
Laboratory finding= revealed hemoglobm 12 z/dL; platelet count 69.000/mm*; white blood
cell count 8.400/'mm? wath 10% atypical lymphocytes. Liver function tests reported AST
R IOV ATT 319 TV, albumin 3.3 g'dl. Total bilinibin was 4.0 mg/dl. and dvect
baloubin was 2 4 me'dL

a. What are the most important 4 investigations?

b. What iz the diagnosis?
Cazed
This 15 a 5 vear old male who 15 referved to vour clnic by the school murse for suspicion of
child abuse because the child's face appears to have been "slapped” repeatedly. The chuld
has been checked up regularly and 15 up to date on Irmmezations. On examination;
Temperatre 1z 38.2 C | shight ervthema of his oropharyny and pinkish red color of his
cheeks, Purther questioning reveals an il consin with a "rash.” Ohver the next several days,
the mualar erythemz bepms to fade and a famt pink rash appears on bis tunk and extensor
surfaces of his upper exirermties. The fruncal rash becomes confinent, creating a lacy
appearance. Both the fever and rash disappear without amy further problems

a. What iz your diagnosiz?
b. What iz the etiology?
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Chicken pox
(Varicella) /

Etology
o Varcella Zoster Vins{VZV): DNA human herpes virus which can canse
vancella m children and Herpes Zoster (shingles) if reactivated
o Transmission : - Droplet mfection from cases
- Contact with skin lesions from cases
o Incubation period: 2-3 weeks
o Patients are mnfective 2 days before the rash and i1l the rash crusted
Clinical picture
o Prodroma
— Fever, malaise, anorexia may occur 24-48 hours before the rash
— These symptoms resolve within 2-4 days after the onset of the rash

o Rash
Appear first - On the scalp, face, or tunk
Distribution - Centmpetal with little
mvolvement of the limbs r
Pattern - Erythematous macules — evolve i
into papules — vesicles (tear "~
drop on a base of ervthema) — -

crusts (and pustules may form)
Characteristics - Simultaneous presence of
lestons in various stages
- Very itchy rash
- In mucus membranes — vesicles

may ulcerate
Complications
1. Secondary bactenal infection of the vesicles (1n 3% of cmesj
2. Progressive varicella may oceur m in
=  Adolescents and adults even healthy ! .
= Immmnocompromised children gt b
= Newboms » 8
Manifestations >
— Visceral organs involvement . {
— Coagulopathy , and severe hemorrhage .i‘-

— Hemorthagic vesicles(Hemorrhagic varicella) B -

— Severe abdomunal pamn( involved mesentenc 4 :
Iymph nodes or the liver) Eab

— Fatal comrse if adrenal hemomhare ooonr (American geademy of pediairies)
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3. Other rare complications
— Mild thrombocytopenia and transient petechize may occur in 1-2
Eye’s syndrome ; especially with concomitant Aspinn
— Meningoencephalitis and cerebellitis— transient cerebellar ataxia
"iral pneemonia
— Viral myocarditis
4. Congemtal varicella
— If pregnant mother catches infection in the first timester
— Chmeally: Low birth weight | mental retardation &congenifal anomalies

Treatment

1. Prevention: Chicken pox Faccine
- Live attenuated vaccine.
- Given at 12-18 months age
- Dose: - Single dose between 12 months to 12 years.
- Above 12 years — 2 doses 4 weeks apart
- Protective value up to 95%.

1. For cases —
a. General r 4
o Antipruritic : calamine lotion | anti histanunics
o Antipyretic (paracetamole); never use aspirin.

o Antibiotics for 2ry bactenal mfection
b. Antiviral
Acyclovir 20 mg'kg/dose, given 4 doses per day, for 5 days
Value Modify climical picture and prevent complications
Indications Children =12 mo of age:
— With chromie cutaneous or pulmonary disorders
— Becerving short-term  intermuttent, or aeroselized
corticosteroid therapy,
- Feceiving salicvlate therapy
Non mdication | Not recommended routinely m the healthy chld
Imihiation As early as possible. preferably withm 24 hr of the
onset of the rash

(American 4cademy af Pediarics)
3. Post exposure prophvlaxis

a. Chicken pox vaccine
= (aven to healthy children withan 3-5 days after exposure
=  Effective m preventing or modifying varicella especially for
household contacts and for outbreak control.
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b. Anti-VZV immune globulin
= PRecommwnended for post exposure prophylaxis for:
— Immmnocompromised children
— Pregnant women
— Newboms
= Doseis 1 vial (125 umits) for each 10-kg of body weight IM
= As soon as posstble but within 96 br afier exposure.
¢. Oral acyclovir: late in the incubation penod may be protective (?7)

( Differential diagnosis of papulo vesicular rash )

1. Viral infections
o Chicken pox
o Herpes zoster (reactivation of dormant vanicella )
o Herpes simplex
o Hand. Foot, and Mouth Disease
2. Impetigo contagiosa
3. Scabies
4. Others: Fungal infections, Insect bites, Diug eruption

Hand. Foot. and Mouth Disease
=  Cansed by Coxachie A vims (an Entero vimus)
* Transmitted by oral-oral or fecal-oral routes
= Clinically
— Oral nmcosal lesions : macules or small vesicles that evolve to painful
vlcers
— Palms or soles lesions: Fed macules or papules appear in a linear
arrangement. They quickly evolve to form vesicles with a clear. watery
appearance
= Management
— Symptomatic e g fopical local anesthetics to reduce oral discomfort
— A diet of vamlla ice cream 15 the easiest to tolerate
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Self assessment case scenarios

Caze 10
7 vears old child was brought to the hospital because of vomiting, lethargy, slhured speech,
and difficulty mn walking. The patient had been 1n excellent health wmiil 2 days before
admission. His brother had had vancella 2 weeks previously. The physical examination at
admission revealed an nritable but cooperative child. A neurclozical examination revealed
no abnormality except for ny=tagmmus wpon lateral gaze to erther side. His skin shows corps
of vesicles and papules mamly on the trunk

a. What iz the initial dizeaze?

b. What iz the complication?

c. What iz the progooszis?

Cazell
An 18-month-old child presents o vour office with a 2-day history of fever. He 15 not
eating well and the mother tells vou that she think= bis mouth burts. On examination vou
see 3 mm vesicles on erythematous bases on the soft palate and tonsils. The chald also has
small vesicular lesions on his palms and soles

a. What iz the diagnosiz?

b. What iz the eticlogy?
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Mumps
(Epidemic Parotitis)

Etology
s BNA paramyxo virus affecting the salivary glands.
o Transmission: Droplet infection from buwman cases; no carmers.
¢ Incubation period: 2-3 weeks.
Clinical picture
= About 25-30% are subclinical
= Prodroma ; mild fever, malaise & myalgia
= Acute non suppurative inflanwmation of salivary glands
a. Parotid gland
— Usnally one side precede the other
— Tender parotid swelling — push the ear
forward and outward
— Swelling T by teeth clinching and | by
mouth opening.
— Hyperemic stenson duct onfice :
— Swelling 1 to maxinmm over 3 days and | over 5 days
b. Submandibular gland
- Submandibular swelling
— May be with parotitis (Alone in 10 %)
- Less pamful
c. Sublingual gland
— Least comumon
— Submental swelling
— May be wath chest wall edema
Differential diagnosis
1. Parotid stone (acute obstructive parotitis)
- Pain increase by mashcation.
- Stone may be felt under the skin
- Stone can be detected by Xray or CT
- Swelling may be mtermuttent.
2. Parotid abscess
- Mainly due to staph aurens.
- High fever.
- Throblnng pain.
- Pu= mav ooze from Stenszon duct onifice.
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3. Endemic parotitis

- Bilateral painless swelling of parotids

- Due to malnutrition. ankylostoma, chronic anemia
4. Upper deep cervical lvinphadenitis
Complications

1. Meningitis and Meningoencephalitis

[

[}

The most frequent complication (10 - 30 %o cases; boys =
Most commonly manifests 5 days after the parotifis
Clinically

Fever, vonuting. headache and convulsions
Meningeal sritation signs in older children j
CSF (clear, Ttension Tprotemn, Tlymphocytes, normal ';mgar} == \
In typical cases, symptoms resolve in 7-10 days

Agqueduct stenosis and hydrocephalus are rare possible sequels

1. Epidyvdimo- Orchins
Conmmmonest complication in adolescents boys and adults

[ R

-
=

Usually follow parotitis
Clinically

- Acute hemorrhagic pancreatitis

Fever, chills lower abdominal pamn

Severe testicular pain accompanied by swelling and
erythema of the scrotum

Usually unilateral (Bilateral in < 30%)

Atrophy of the testes and impaired fertility may occur but sterility is
very rare even with bilateral mvolvement

. Dophoritis

Uncommeon 1n post pubertal girls
o Clinically

Pelvic pamn and tenderness
May be confused with appendicitis when
located on the nght side

o May occour even without parotid swelling
< Features

— Vomiting, fever &prostration

— Abdonwnal nltrascend and

Acute epigastric pain and tenderness

T serum lipase 15 charactenistic

CT scans are diagnostic
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5. Other rare complications
®  Sensonneural hearing loss
=  Thyrouditis
= Myocarditis
= Migratory polyarthralzia
= Mumps emberyopathy( abortion or enocardial fbroelastosis of fetal heart)
Treatment
a. Prevention
o MMRE vaccine (see before)
b. Cases

o Isolation: Patients with ommps should stay home from school or
work for five days after onset of clinical symptoms, as recommended
by the American Academy of Pediatrics (AAP)

o Symptomatic treatment:

— Topical application of warm or cold packs to the parotid gland
may be soothing

— Analgesics e g. acetaminophen

- Soft diet (avoid sonr fluids)

Treatment of complication e.g.

—Orchitis { support testis analgesics)

—Acute pancreatitis responds to supportive care (TV fluads electrolytes)

o The local public health officials should also be notified .

Case 12
A 1T-rear-old male pahent was admitted to the emergency wmit with nausea and vommbng.
Om physical examnation, the pahent was unconscious, had peck shffness, iz temperatare
was 38°C, hns blood pressure was normal; he had bilateral swellings in the parotd regions
and findings of umlateral red swollen serohom

a, What iz the diagnosis?

b. What i3 the required investigations?

c. What iz expected from hiz lab mvestigation”
Caze 13
A 17-vear-old male patient was admitted to the emergency unit with navsez and severe
vonuting associated with a band-hke back pam. shormess of breath, and palpitation. On
physical exammmaton, pulse 195 bpouhe had bilateral swrellings m the parotd megzions
Blood glucose 192 mg'dl . amylase 512 wl (o 25-125), CPE 1121 wl (n 33-174), and CE-
MB 75 ulin 2-6)

a, What is the diagnosiz?

b. What are the most important investizations?

{Indian Jonrnal of Radiolosy and Imagieng, 20046 Violame : 16, Issoe : 3, Page - 305-308)

i
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Poliomyelitis

Causes
s RNA enterovirus with 3 serotypes (L, II, IIT)
¢ Transmission: Faeco oral infection or droplet infection
s Outcome of infection
= Not all infected cases develop the disease
= Incidence 1s 1 diseased for 10.000 infected depending on
— Neurovimilence of the virns
— Host factors e g. Extremes of age I M imjection
Pathology of the disease
s Damage to the motor nuclei in spinal cord (antenor horn cells) and brain
stem — atrophy of nmscles supplied by these motor cells.
» Encephalitis may develop in some cases.
Clinical Forms
Listed in order of severity
1. Subclinical infections
1. Abortive poliomyelitis (munor illness)
— The commonest form (80-90%) with ould constitutional manifestations.
— Presentation : Mild fever, rhunifis | sore throat Or Abdominal pain and
.diarrhea
3. Non paralytic poliomyelitis
As abortive plos picture of aseptic meningitis
— Muscle tenderness
— Meningeal writation: Pain & stiffness 1n neck back & extrenuties
— Trpod sign : ask the baby to sit ; there will be 3 pomis of support ;
buttocks, hands behind & feet in front
— Head drop sign — If the baby lifted — head drops backwards due io
weak neck nmscles
— Urine retention due to bladder paralysis
4. Paralytic poliomyelitis:
Characters of paralysis
o Lower motor nenrone = hypotonia, hyporeflexia with nmiscle wasting
o Asymmeitnc = one limb is affected more than the other.
o Patchy distnbution — affect some groups (esp. the larpe) spanng
others m the same limb.
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Types of paralysis
o Spinal
— 2% mability to walk (lower limb nmscles)
— PRespuatory faihwe (respiratory nmscles)
— Scoliosis (trunk nmscles)
o Paralysis of medullary ouclet
— Cranial nerves 9,10.11,12 — Palato-pharyngeo-laryngeal paralysis
— Respiratory center— uregular breathing
— Vasomotor center —labile blood pressure and dysrhythmias
Diagnosis
Viral 1solation Stool Throat

Differential diagnosis
A Causes of acute flaccid paralysis:

Paralytic disease Features of paralysis
Gunlhian Barre syndrome  Symmetnc | ascending | motor &sensory
Tick paralysis Symmetnic , ascending , / find the fick
Post diphtenibc Symmetnc , descendng motor & sensory
Botulism Symmetnc , descending [/ history
Transverse myelifis Symmetnc , non progressive . with sensory level

B. Canses of psendo paralysis
- Bones: scurvy, osteomyelitis and fractures
- Joints: arthritis, dislocation and synovitis
Management
Prevention: Polio vaccines
Supportive
- Analgesics (avoid injections).
- Bed rest with good diet.
- Care of bladder (parasympathonumitics + catheter)
- Care of comatosed
- Decrease deformity by proper posifioming of limbs.
- Enema and laxatives for constipation
- Physiotherapy after 2-3 weels & orthopedic consultation
Treat complications
# For Bulbar paralysis:
- Support respiration
- Monitor blood pressure
- Care of outrition



Page | 136 Thasbrated Babey Nelson

Parasitic Diseases

Nematodes
*  Ascans Infection occur by.
» Entercblins vermicularis } Ingestion of eggs.

» Strongyloads Skin penetration by larvae.
Clinical features
- Asymptomatic
- Abdonunal pamn
- GIT bleeding (anemia). } Malnuintion and impaired growth may occur
In Ankylostoma & Strongyloids — skn penetration may lead to —
pruntic maculopapular rash at the site of penetration (Ground itch)
Ascans &ankylostoma may lead fo pulmonary symptoms due to larval
migration
Ascaris may lead to intestinal obstruction.
Enterobius (oxyuris) may lead to:
—» Enuresis & mmtabality
— Nocturnal anal pruritus
Diagnosis
= Detect the worm or the charactenistic eggs in stool.
= Test for complications: occult blood mn stool, iron deficiency anemia_
Treatment
& General: hand washing, fingernails kept cut &clean avoid bare footing.
s Albendazole (400 mg PO once) or Mebendazole or Flubendazole 100 mg
twice daily for 3 days
» For oxyuns
— Single oral dese of Mebendazole (100 mg) or Albendazole (400 mg)
— Repeat in 2 weeks with treatment of all fanuly contacts
» Nitazoxanide (100-200 mg bid PO for 3 days )give same cure rate as
Albendazole
# [vermectin (Stromectol, Mectizan) 15 FDA approved for treatment of

wntestinal Strongyloids

s Ankylostoma (hook worm) ]. Infection occur by.

i &

S
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Schistosomiasis

Life cvcle
Exposure to water channels — cercanae penetrate skin which mature into adult
worms in 1-3 months which travel to:

- Uninary bladder— Schistosoma heamatopinm

- Intestine —+Schistosoma mansoni
Adult worms lay eggs when eggs reach fresh water they inhabit the snails to
mature mio ndreds of cercanae

Schistosoma heamatopinm Schiztosoma AMansom
Incidence - Prevail in z2ll Egvpt Prevail in lower Egypt
Climical Pruntic papular dermatitis may occur at site of cercarial entry
picture - Cystifis - Bleading per rectum

- Terminal heamaturia - Abdonninal pain , diamrhea | tenesmms

- Late = cancer bladder - Late - liver fibrosis & portal hypertension
Inveszfigation - Unpe analysis for ova - Stool analy=is for ova

- Rectal spipde ook forova - Bladder biopsv& search for ova

- Serology 13 not acourate - Serology 15 not accurate

Treatment Praziquantel 40 mgkg’d m 2 dinnded oral dose {(drug of choice)

Cestodes
___T. saginata ___T.solium ___H.Nana

Definitive host | Fiuman £ S
Tutermediate Eatlle (beef) | Pigs (pork) | Fleas
host
Infection | Ingestion of cysticercus | Ingeshon of | Ingeston of eges

| bovis in under cooked | cysticercus cellulosa

| baaf | 1n under cooked pork |
Clinical picture | - Abdominal pain - -‘U:rdummalpam - Abdominal pam

| - Dhstension - Dhstenzion - Dhstenzion

| - Weight loss - Weight loss - Weight loss

| - Imtahbality & fits due

| to neurotoxms
Treatment P‘r.u:tq:.l.a.ntei 25mg kg smgle oral dose

N:c:u-sm&e
| 50 mg'kg PO once for chuldren, 2 g PO once for adults
| However, this medication 15 no longer available i the USA
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Ecchinococcus granulosus

lustrates] Baky Nelsom

Definitive host Dogs
Intermediate host Humans and Cattle
Clinical picture  Eggs change into cysis into the biver{2/3) | lungs. brain—
compression manifestation
Rarely cyst mpture — severe anaphylaxis
Treatment - High dose Albendazole for 6 months
- Surgical removal or ultra sonic aspiration for severe
pressure manifestations
Diseases Caused By Protozoa
Amoebiasis Giardiasis
Etology Entamoeba hstolyviica iardia lambha

* Inhabit the large mtestime.

* Exist in two forms:
- Cystie form (pon imvasive)
- Vezetative form (Invasrve).

* Inhabit the upper small mntestine
* Present in two forms -

- Cst form {non invrasive)

- Vegetative form (Invazive).

Invasive forms
o Imihal
Metromdazol 20 mzk/'day (oral
3 doses) for 7-10 days
or
Tinidzzol 50 mg/k/day (oral
single dose) for 3 dayvs

o Followed by
T davs course of oral

Paromomyem 25 mepke/day

Tranzmission | Feco-oral route Feco-oral route
Chmically - Asvmptomatic. - Asvmptomatic.
- Ameohbie dysentery - Dhambea
- Extra mtestinal (Lung & hiver - Abdominal distention
absoess) - Abdominal pam (chronac, recurrent’
- May be malabsorphion syndrome
Treatment | Anvnptomatic intestinal camers Prefeyed
Paromomyein or Dhloxam = Timdazrole 50 mg'k'd single
furoate oral in 3 dose for 7 days dose

= MNitazoxamde
4-11 v 200 mag bad for 3 days
=12 yr: 500 mg bad for 3 days

= Metronidazels 15 mp'k'd for 7
davs

Alternatrve

= Albendazole 400 mg once a

dav for 5 days
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Fever

Definition
— A rectal temperature =38°C
— A value =40°C is called hyperpyrexia.
— Any abnormal rise m body temperature should be considered a symptom
of an underlying condition
Etiology
+ Infectious:

— Self-linuted viral mfections (common cold, gastroenterstis) and
nncomplicated bactenal infections (otitis media, pharyngiiis,
sinusitis) are the most common canses of acute fever

— Others: orinary tract infections. ppeumoma meningitis . ..

o Inflammatory e g. Rheumatic diseases
= Neoplastic e.g. Lenkenua and Neuroblastoma
# Miscellaneous e g Familial Mediterranean Fever
Evaluation of acute fever
= Thorough history: onset, other symptoms, exposures (daycare, school,
famly, pets, playmates), travel, medications, other underlying disorders,
imnmnizations
= Physical examination: complete, with focus on localizing symptoms
= [Laboratory studies on a case-by-case basis
o Rapid anfigen testing
— Nasopharyngeal: respiratory virises
— Throat: group A streptococcus
— Stool: rotaviros

o Throat culture

o Blood: complete blood count, blood culture, C-reactive protein,
sedimentation rate

o Unne: unnalysis, culiure

o Stool: hemocult, culture

o Cerebrospinal flnid: cell count, glucose, protein, Gram stain
culture

=  Chest radiograph or other imaging study
(Nelson texthook of pediatrics)
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Fever without focus

Definition
Fever without a focus refers to a rectal temperature of 33°C or higher as the socle
presenting feature
Categories
1. Fever of unknown origm
Children with fever documented by a health care provider and for which
the cause could not be identified after 3 wk of evaluation as an outpatient
or after 1 wk of evaluation in the hospatal
2. Fever without Localizing Signs
Fever of acute cnset, with duration of <1 wk and without localizing signs

Fever without localizing focus

&

Common causes
= Viral infection
= Occult bacterema
= Bacterial mfections e g
- Ear infection
— Unmnary fract infections
- Meningitis
- Ppeumonia
— Ostecmyelifis
— Septic arthritis
Management
Hospitalize
o Neonates
o Any toxic child
Medical history for
o Appetite
o Activity
o Reactivity to others
o Recent contact with diseased
o Immmmzation history
Physical examination for
o Look: normal /active ( 7 viral illness) or sick/inactive ( 7 bacterial illness)
o Color and perfosion
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o Level of arousal
o Cry quality

Investigations

R R PR

CBC for leucocytosis(>>15000 cell'mm®) . bandemia (band cells >20%) or
lencopenia (<5000 cell/'mm®) usvally indicate bacterial infections

C reactive protein{CRP) usually negative in viral infections

Urinalysis for leukocyte esterase, nitrite and pyuria (=10 WBC/HFPF)
Stool analysis for cases with diarrhea

Cultures (unne, stool, blood, CSE)

Chest X ray for any infiltrates

Start empiric antbiotics for

1.
2,
3.

Neonates

Toxic children

Young children who have not recetved Hib and 5. preumoniae vaccines
and who have a rectal temperature of =39°C and leucocytosis
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Co gn]sn v Vaccines

commnity Immumnity.

- Encephalopathy.

BCG Oral polio vaccine DTaP Hepatitis B vaccine Measles vaccine
Nature Live attenuated T.B Trivalent e attenuated| Diphteria & tetanus Fecombmant HBs Ag Live attenuated
bacills (baclli of pobio virus types 1,23 | toxoids with acellular prepared by DA measles vimis growm
Calmette & Gaurin} | (Sabin vaccine) pertussis vaccme (DFT | technology. in chicken embrve
15 no longer used) cell culfure.
Indications Compulsory Vaconation Started dunng the 1* vear of Life
- Chrome blood recipients
- IV dmag abusers
- Hemodialy=is patients.
0.0% m] m neonates 3 drops oral 0.5 ml IM in left thigh | - 0.5 ml before 10" wear. -05mi5.Cm
oo : 0.1 ml m elders - 1 ml afterwards. upper right arm
Aibmmmshenlivn | Lo e a TM (in left thigh/deltoid )
upper anm.
lry doses In the 1" 3 months Zorg dose at 0-15 days. | 2.4.6 months 246 months (mm other 9 months
2 4 & months conditons 0.1 6 monthes).
At bepinming of - At 18 months - at 18 months As WME at 12-18
Booster doses | every school pened | - At 4 vears (frequent | - 2t 4 vears(DT) months and again at
for tuberculin —ve doses 15 recommended) 4-6 vears
Eeaction Small papule which | Mo reachon, has many | - Fever - Local reaction ;- pain - Iiald fever
crust then disappear | values; - Local tendarness tenderness, swellmg & - Faint skin razh
m 3-12 weaks - Low cost - Imitzbility and crying erythema. may oocur 1-2
leaving permanent - ive both local & for == 3 howrs. - Fever weeks after
SCar. bumoral mmmmty. - Bhock like; hypotomic | - Headache vaccination —» last
- Vinis excreted 1n byvporesponsive for 1-2 davs.
stool = transmutted episode
to others — - Commlsions
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BCC Oral polio vaccine DTaPF Hepatitiz vaccine hleazles vaccine
Complications ® Bemonal (aallary) | * Faled vaceme due to Severe previous reaction # Failed vaccne due | * Encephalitiz.
hmophadenihis = - defect storagze (usually due to pertussis to:- defect storage
need INH - vomuting or diarrhea | vacomne) - Imjections 1n
® Abseess formaton | * Vaccine associated buttocks
® Dhemininated paralviic polio
mfection 1f Ziven to ncrdence: 177300007
mnmmodef Or
mnproper attermation
—r meed anfi- TH.
Drugs.

General contraindications and precautions
< Contraindications to all vaccines

- Senous allergic reachion {e.g., anaphylams) after a previous vaccine dose

- Senous allergic reaction {e.g., anaphylaxas) to a vacoine component

4% Contrammdications to live virus vaccines

- Immnosuppressed patient (Immumosuppressive

therapy or diseasas)

- Malignaney
% Precautions: Moderate or severe acute illness with or without fever - Pregnant mother
Additional * Tubercubm +ve * hnmmodeficient Sea [ater See later See later
contrandications reactors contacts
* Pramatures. * In mursenes
Other forms Inactivated polio TdaP and Td contain AMME vaccine 15
vaccime (Salk) reduced dose diphthena e attenuated
*Dose >0 5mlS5.C. toxoid to be miven as vaccme for
* (nven if sabin vaccme 1= | boosters to adolescents mumps, measles
contzmdicated when perfussis vaccine 15 & rubella .5 ml

¥ Diose of Salk before OFV]
reduce OFV associated
paralysis by %%

unnecesi3ary

5.C.
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Specific contraindication: and precautions to commonhy used vaccines
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Vaccine

True contraindications and precantons:

DTaP

Contrammdications
- Encephalopathy (e g., coma, prolonged setzures)
- Progres=sive peurclogic disorder, including mfantile spasms, uncontrolled epilepsy,
Decision: defer DTaP unhl neurologic status stabilized)
Precautions
- Fever of = 40.5 °C = 48 howurs after receiving a previous dose
- Shock like state = 48 hours after receiving a previous dose
- Seimre = 3 days of receming a previous dose
- Persistent crying lasting = 3 howrs £ 48 hours after receiving a previous dose .

MAER

Contramdications
- Pregmamey
- Enown severe immumodeficiency .
Precautions
- Recent (£ 11 months) receipt of antibody-contaming blood product
- Thrombocytopenia

Hepatitiz B

Contramndication

- Pregnancy

- Autoimmmume disease (e.g., systemmic hopus ervihematosis)
Precautions

- Infant weighing = 2. 000 grams

{Current Pediatrics textbook)
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eneral imdicatons: - High nsk patents

Other Vaccines (Non Compulsory in Egvpt)

- Household contacts

- Travelers to endenmc areas

Theshraded Baby Melsom

of types A_ AC, C, W135

Vaccine Nature Dozage { 0.5 ml ) Dther indications ‘notes
Heamophilus inflaenza type B Antigemc part of the capsule -IM. # Hvposplenizm
(HiB} vaccime - at 2. 4.6 months # Prior to splenectomy
- booster dose at 13 mo. # Flesistant nephrotic
Pobhvalent puneumococcal vaceine | Capsular polvsacchande of -IM. syndromse
23 serotypes
©Meningeoccocal vaccine Punfied capsular polysacchande | - 5.C (local erythema 1= a - Hyposplenism

common side effact)

- Pror to splensctomy

Hepatitiz A (Havrix)

Inachvated

-1M.; 2 doses 6 months apart
- Gven above 1 vear

Tvphoid vaccines Drawbacks -
1- Vi eapsular vaccine Conjugated vaccine -IM single dose - Short penod of effechveness
- (Grven above 2 vears Fever , headache , malaize
I-TY la Live attermated - Opal single dose.
A-TAB vaccine Heat phenol mactivated -%ml 5C ; 2 doses 1 mo. apart
Influenza vaccine” Inachvated viruses -IM 2 dose ] month apart * Clronic hung diseases
- Common tvpe for season * Patents on long ferm aspinn.
Chicken pox vaccine Live attermated - 5C = single dose (=2 12¥) * Pabients on long term aspinn

— 2 doses (= 12 v)

" Influenra vaccine may be comphicated with fever . local reactions and Gulhan Barre syndrome

Rota virus vaccine

- Live attenuated, miven orally; 2.5 ml/dose for two doses 4 weeks apart Efficacy: 70 %
- The first dose must be before 5 months and final dose must be before 6 months

* Complications: loose stool and low grade fever
* Avolded in gastro entenifis, inmmmodeficiency, anaphylaxis and beyond 6 months




Neonatology
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Neonatal Resuscitation
Definition
Immediate steps done to optinmze newbom arway, breathing & circulation after barth
Resuscitation steps
= Feceive the baby In a pre warmed towels and dry thoroughly
» (Chock evaluation of the mfant by Apgar scoring

* At 1 munute —+ Reflects the need for and method of resuscitation.
* At 5 minutes — Peflects adequacy of resuscitative efforts.
— More precisely predict the neurologic outcome
Sigm 0 1 2
Color (Appearance)) Blue or pale Pink with blue = Completely pmk.
Heart rate (HE.; Pulse) Absent Under 100 /min  over 100 / nun
Eesponse to nasal catheter Mo response Gnmace Cough sneeming.
(Grimace)
Muscle tone (Activity) Limp (flaccid) Some flexion Well flexed
Besprahon Albsent Slow . mregular  Mormal and crang
Action plan

A. Crying baby with good tone (Scores of = 7)
* Keep warm, Care of the cord and IM Vitamin K
s Deliver to the nmm or admit if indicated

B. Apneic, Flaccid, HR="100 (Scores of < 7)
* Drywell and keep warm imder radiant warmer
* Peposition the neck m neutral position and Clear airway as necessary
Eeassess Breathing, HR. and color every 30 seconds

|
* I breathmg & HE = 100 bpm but central cyanosis — Supply oxygen as needed

» If apnea (floppmess) , HR. = 100 bpm and /or persistent ceniral cyanosis

1. Ensure the baby 15 dry, warm and the arway 15 patent
2. Call for help! And
3. Provide positive pressure ventilation (PPV): =Y T,
- Five inflation breaths at 30 cmF:0 A
followed if necessary by ventilation : L { LN
breaths at 25 cmH,0 for 30 seconds b . &8 Q .

— Using bag and face mask or Neopuff




Page | 147

Reassess after 30 seconds of effective ventilaton

|

« IfHE = 60 bpm— PPV (w1a endotracheal tube) +
Chest compressions at rate of 3:1 with PPV

Reassess after 30 seconds of effective ventlation and cardiac massage
e
L N
HR. remains = 6 bpm after 1-2 min heart rate = 60 bpm and nsing —
stop cardiac massage and continue
PPV tll spontaneous respiration 1s
regamed

Insert umbilical venous catheter and:
* Send sample for pH. blood gases, Hb and glucose
s  ive Adrenaline

- Dose: 0.1 — 0.3 ml’kg of 1:10.000 sclution.

- Foute: infravenous or intra tracheal.

|

Beassess after 30 seconds of effective venhlation and cardiac nassage

|

o Grve a second dose of adrenaline Further care include

= Sodinm bicarbonate 2 meqkg slow L'V » Cardiopulmonary monitoring
for documented metabolic acidosis or if 2 & Meclunical ventilaticee i
doses of adrenaline were meffective - it

o Push 10-20 ml’kg saline IV ( or O « Surfactant therapy
negative packed red cells if perinatal = Move to NICT
blood loss suspected or Hb% 15 low)
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Self assessment case scenarios

Casel

You are attendmg delmrery of full term baby delivered by elective caesarean sechon, baby
delivered cyanosad, no respuratory efforts, exfrenmties sermflexed. beart rate 110 bpm and
no response to suction catheter

a. What 15 the estimated Apgar score?

You started resuscitation with doving |, warming, cleanng anrways and you gave 5 mfiation
breaths, within fewr seconds the babv's color tumed pink, crving wath good tone and cough
for any finther suchomng

b, What iz Apzar score mow?

. Dhoes thiz baby have perinatal asphyxzda®

Caze 2

A woman 15 admitted on to delbrery suite at term. Fetal heart rate monitoring was abnommal
with marked decelerations to 40 and baseline bradycanda. She 15 taken mmmediately to
theatre for emergency cassarean sechion, and the baby 15 bom 15 mmutes later. At delivery
the baby 15 white, floppy and the heart rate 15 very slow

2. What are vour first actions?

There 1= no respiratory effort, the heart rate 15 20 bpm and the baby 1= white and floppy

b. What are the next four steps?

The chest 15 seen to move well, however the heart rate remains at < 2bpm and the baby s
shll wiate and floppy

. What are vour next actions?

The baseline heart rate remains around 20bpm. Good chest movements contirme. You
msert an umbilical venous catheter

d. What 1z the first thing you will do after successful placement?

Heart rate remains slow and vou decided to give resuscitanion drugs

& What wall you uze first?

f. How much you will give?

Blood tests vou send from umbiheal venows blood are reported back as:

Profound metabolic acidosis and hemoglobm 13.5 gm/dl .

g. What two actions vou will consider?

h. What further care you will do for the bahy?

{Sanrce: Neenatalogy For WMRCPCH and Beyord)
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~ Primitive Reflexes

Idea - -

o Prmifive reflexes are antomatic stereofypic movements dwected from the
brainstem and require no cortical mvelvement

# They are needed for survival and development in the early months of hife

# As the higher corfical centers begin to mature — successive disappearance of

these reflexes take place allowing proper neurological development

Moro (Startle) Reflex

» Present at burth and disappears by 3- 6 months of age
= Start to develop imtrauterme at 32 weels and folly mature at 37 weeks
o Stimmlus
= The head is gently lifted then released
suddenly into exammner’s hand (avoid m
preterm & suspected intra cramial
hemorthage)
* Sudden withdrawal of the blankets from
undemeath the infant
* Making a loud noise near the ear

* Response
= Extension of the trunk
» Extension and abduction of the arms
with “fanming™ of the fingers followed
by flexion and adduction “as if the
infant embraces himself
* Loud crying may follow

o Clinical value
o Normal reflex in the normal time frame —Normal neurodevelopment
o Abnormal reflex
- Shoggish m sedated newbom and sepsis
- Exaggerated m early kernicterus
- Umnilateral (asymmetrical ) m Erb’s palsy. fracture clavicle or humemms
o Absent reflex (two sided)
- Premature << 28 weelks
- CNS depression by e g. Anoxia, anesthesia or intra cranial hemorrhage
o Reflex persisting beyond 6 months 15 seen in newrodevelopmental disorders
ez cerebral palsy . autistic disorders
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Grasp Reflex

Palmar grasp reflex Solar grasp reflex
 Present From barth to 2 months From barth to 10 months
Stimlus . .
Light touch to the palm Light touch to the sole
Fesponse Grasp response
Clinical value | ® Normal reflex in the normal time frame —Normal

newborm newrodevelopment
» Help estimation of the gestational age; develops at 28
weels and become fully mature by 32 weeks gestation
o Absent in the same side of Klumple's palsv

Stepping Reflex

o Present at birth and disappear by 6® week of age

o Stummlus: Hold the baby upright with his soles
touching a flat surface

o Response: the baby starts wallaing movements

Placing Reflex

o Presents at birth and disappears by 6® week of age

o Stummlus: Hold the infant upright with one foot
touching a surface of table and the dorsum of other
foot touching the under edge of the table

o Response: The baby will flex then extend the leg
to place 1t on upper surface of the table
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Rooting Reflex

o Present at birth and disappear by the 4®* month of age

o Stummlos: Stroke the baby's cheek

o Response: The baby will tum towards the stnmlus
and open his mouth usually looking for food

= Retained reflex in older children 13 associated with
poor articulation and messy eaters

Spinal Galant Reflex

o Present at birth and disappear by 3-9 months of age !

o Stummlos: lay the baby on his stomach and stroke along ix?h it
one side of his spme. g

o Response: The baby will flex sideways toward the TAD
stinmlated side

o Retained reflex m older children 15 associated with
inability to sit still (“ants in the pants” child). and possible
scoliosis

Asymmetric Tonic Neck Reflex (ATNE)

o Appear by the 1% month and dizappear by the 6%
months of age

o Stimmlos: While in supine Tum the baby’s head to
one side
o Response: The baby will extend the arm and leg on
this side while his other arm and leg will flex (fencer
position)
o Clinical Value
- It prepares the baby for future movements like
tuming from back to front and vice versa
- Infant “stuck™ in the fencing posture, 15 always abnormal and implies a
CNS disorder
- Retained reflex in older children is associated with possible scoliosis, and
oot handvnting in childhood
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0

Landau Reflex

Appear by the 3 month and disappear by 24 months of
age

stinmlus: hold the baby in a prone (face down) position
Response: The baby will extend head. trunk and limbs
Climcal value:

— A postural reflex that the infant needs to develop to sit

and walk independently.
— Abs=ent in cerebral palsy

Parachute Reflex

Present from 8-10 months and persist

stinmins: Hold the infant's trunk and then suddenly lower
the mfant as ifhe is falling

Response: The arms will spontanecusly extend to brake
the mfant's fall, making

Clinical value:

- Protective reflex (a prerequisite to walking)

iFeference: Nelson Texthook 20146, Pediatric Nearology Seminars, 20107
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Incubator care for critically ill neonate /verv low birth weight

General care
» Temperature: 29-36 °C :depending on birth weight ; core temp :36.3-37 ¢
» Hummdity : 60 - 80% ; reduce msensible water loss
+ Minimal handling and strict ant septic measures

Suppert Respiration Sapport Circulation
Supply oxygen as needed by: » Vascular access
% Ambient oxygen * Intravenous fhuds
4+ Head box » Transfusions : packed FBCs, fresh
% Nasal catheter/Vapotherm frozen plasma, albunumn
Assisted ventilabion: CPAP, BiPAP » Inotrpes e z. Dopamine /
Mechanical ventilabon dobutanune infusion

Monttonng: pulse oximeter, Blood gases » Momitor -‘blood pressure, heart rate

and capillary refill ime

Support Nutrition ' Specific freatment
» Expressed breast milk or fornmila by * Phototherapy for jaundice
nasogasine ube if enteral intake pns-s:l:nle Antibiotics for sepsis
Total parenteral mimtion if enteral mtake Anticonvulsants for seizures
mmpossible] TPN consists of intravenous
mfusion of dextrose amno acids | lipid,
R A )

Monitoring
Vital data
Fhud balance: Daily hydration state | weight 1mine cutput, senum sodium
Bloods: Blood glucose, electrolytes. CBC, CEP, sepsis wodkup. .
Dimg levels and TPN follow up lab

lhustrated Badsy Nelsom
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Birth Injuries

Cranial Injuries e .
. Eutgsanl h:mrrhiql lll.lI

1. Caput succedaneum

Subcutaneous fluid collection £ B e onn
Seen mmmediate after birth e
Criteria
o Dhiffise scalp swelling (cross the suhore lines)
o Cher the presenting part of the head
o Soft consistency
o May be with ecchymosis of the overlymng skan
T'reatment: Nothing required; 1t resolves in few days
1. Cephalhematoma
Sub-perniosteal blood collection seen few hours after barth
Criteria : _
2 Localized scalp swelling (never cross sufures
lines )
o Ower any bone (commonly parietal or occipital)
o Firm consistency
o Possible associations:
- Linear fracture in 15-20%
- Anenua and jaundice (1f large)

Ireatment
» Observe ; most cephalhemaomas resolves spontaneously over § weeks
» Treat complications
- Blood transfuston for anemma
- Phototherapy for jaunndice
- Antibiotics, Incision and drainage for infection
¢ Avoid diasnostic aspiration— cames nisk of infection
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3. Intracranial Hemorrhage (ICH)
Rizk factors
o Birth trauma
o Bleeding dizsorder
> Perninatal asphyxia (esp. mn premature)

Types
» Subdural hemorrhage
# Subarachnoid hemorrhage
* (ermunal matrs hemormrhage [ intraventricular hemorrhage (GME/TVH):
— Mainly in preterm; mamly in the first 3 days of life
— Starts in the highly vascular periventricular gerninal matrix then may
extend to the ventricular system
Clinical picture
s Asymptomatic: Commeoen; basically with GMH / IVH
# Mild hemorrhagze
— FReduced spontaneous movements
— Hypotonia , poor suckhing and Moro
- Apneas
- Anemma and fall of hematocnt
-  Abnormal eye movements
* Severe hemorrhage
- Bulgzing fontanels
— Decerebrate posturing
— Hypotension, Collapse
— Hypoxia
- Seizures
Diagnosis
o Cramal CT scan or MRI
Cramal ultrasonography:
— Very sensifive & quuck m diagnesing GMHTIVH
— Infants <1,000 g are at lughest nisk and should uvndergo cramal
ulirasonography within the 1st 3-7 days of age
Coagulation profile (PT, PTT, platelets)
o CBC for anenma

]

]
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Prevention of IVH
+ A single course of antenatal steroids for 24-34 wk pregnancies of gestation
that are at nsk for preterm delivery
¢ Low-dose indomethacin (0.1 mg/kg/day for 3 days) to VLBW preterm
infants reduces the incidence of severe IVH
¢ Avoud fluctuation in cerebral blood flow by regulating blood pressure and
PaCO2
* Reduce infants fighting the ventilator by usmng synchronized ventilation
¢ Comrect any coagulopathy
Treatment
+ Supportive care in NICU
¢ Treat anemia with blood transfision
e Comrect any coagulopathy
Consider starting inotropes e g Dopamine if hypotension persists
Symptomafic treatment for e g. setzures, raised infracramal tension
Repeat cranial nltrasound at intervals (usually within 3-5 days then weekly)
Neuwro Suorgical consultation

Nerve Injuries

1. Facial nerve injury
Peripheral facial nerve inury results i paralysis of whole face

on the same side:

o Inability to close the eye firmly

o Absent nasolabial fold

o Asymmetric cry.
» Deviation of the mouth to healthy side

Treatment

s Care of the eyes with — eye drops & ointment.

L Eiamuffeediug

» Physiotherapy — if persist more than 3 months — neuroplasty
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2. Brachial plexus injurvy
a. Duchenne-Erh’s palsy

< Inpury to the upper nerve roots (Cs, Cg) of brachial plexus
o Paralysis of upper arm nmscles with loss of abduction, external rotation

and supination
Criteria
Look: The arm 15 adducted, mtemally rotated and
pronated { Waiter s fip posture)
Test: Lost Moro reflex. and preserved Grasp reflex
on the affected side

Association: Phernic nerve palsy m 75 % of cases
o Present with respiratory distress, and
predonunant thoracic breathing
o Diagnosed by :chest x ray ( inspiration film)
and finoroscopy (detect paradoxical movement)

Treatment

> Parfial intermuttent immobilization m opposite posthion 1.e. abdoction,
external rotation and supination (Sfatue of liberty spling)

o Physiotherapy after one week (after resolution of nerve edema) to prevent
mmscles contractures

Prognosis

o Full recovery occur in more than 90% by 3 months

o If no improvement within 3 months, consult nenrosurgery

b. Klumpke’s palsy

2 Inpury to the lower nerve roots (C, Gz, T1) of brachial plexus

o Paralysis of all mtrinsic nmscles of the hand

Criteria

Lock: Claw-hand deformity

Test :Lost Grasp reflex. and preserved Moro
reflex on the affected side

Association: Homer syndrome if sympathetic fibers
of T} are involved — ptosis, metosis,

enophthaloms and anhydrosis

b

Treatment

@ Hand 15 kept in neutral position with pad of cotton in the fist (hand writing
position)

o Physiotherapy
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Bone Injuries

Fracture clavicle
Cﬂﬂmmestbmembeﬁacmredinnmﬂatesespeciaﬂyiﬂarge and breech

/ En:me uregulanty and Crepitus on the affected side
» Psendo paralysis of the affected lmb
+  May be excessively imitable newbom
Test Moro reflex — Absent Moro on the affected side
Fequest: Chest X ray—diagnostic (soft tissue

ulirasoumd has equal sensitvity and safer)

Treatment
Immobilization of arm and shoulder (figure § bandage)

Soft tissue Injuries

1. Liver or Spleen
Clinical picture - Severe pallor — up to hypovolemic shock .
- Indirect hyperbilimubinemia
- Abdonunal distension with discoloration of abdonunal wall.
- Abdominal ultrasound 15 diagnostic (7 paracentesis)
Treatment - Blood transfusion.
- Surgical exploration

2. Adrenal hemorrhages
Risk factors - Neonate adrenals are large. friable, highly vascular .
- Unilateral in 90%:; mainly on the right side.
Clinical picture - Pallor
- Flank mass
- Adrenal msufficiency: vomiting | poor feeding | shock .
- Abdominal ultrascund /CT — diagnostic
Treatment - Blood transfusion r
- Intravenouns flmids
- Corficosterouds I'EplEDEmBﬂI
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Self assessment case scenarios

Case
This newbom infant develops tachypnea wath cyanosis. She mmproves somewhat on coygen
bt has predominantly thoracic breathing movements, and the chest x-ray, which appears to
have been taken madvertently at expuation, seems normal A
A, The procedurs most likely to provide a specific stiologic
dingmosis iz

1. Venousblood gas
CT scan of the head
Fluoroscopy of the chest
Bronchoalveolar lavage

5. Blood culture
B. What iz the diazmosis?

ph ld

Case 4

You are azked to review a baby on the postnatal wards
12 hours of age after a difficult breech delivery.

The baby was saud to be frachous and 1= not feeding.
A= a part of sepsis sereen chest X ray was camed out
Whait iz the diagnosis?

Caze s
A term 3.5 kg fenmle baby at 34 hour of hfe was adomited for unexplamed pallor and
abdominal distension, she was bom to 29 wvears old mother by difficult breech vapmal
debery and she bhad poor Apgar score at buth On examination she was very pale
Jaundiced tachyeardic and tachypoeic Abdomunal examanation revealed a smooth non
tender mass i the nght flank with no evidence of free fhnd Hb% was 6.8pm'dl indivect
bilirubin 14 mg/dl PT =30 seconds, FTT =60 seconds .Urea, creahinine and liver enzymes
were normal

a. What 15 the expected diagnosiz?

k. What iz the investigation of choice?

¢, What are the 4 main initial ines of treatment?
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Neonatal Septicemia
Definition: Senous systemic mfection of the newbom.
Classification
Early sepsis Late and nosocomial sepsis
Pattern Acquired before or during dalivery (vertical | Develop after delivery from
mother-to-child wansmission) orgamsnys acqured in the
hospital or the comrmanity
Omset In the 1® week {(nsually <72 hr) After the 1* wesk
Fisk factors| « Premamrity *+ Premarturity.
» Premamire mpture of membranes = 18 br. | # Hoespitalization
# Chonocarmnionitis & TUmbilical cathetenization .
# hatemal inoaparmum fever =38.0°C of poor cord care
» hiaternal bacteruria. + Endotracheal intabation
# Mechanical ventilation
Orgamisms |  Group B streptococet (GBS) » Staphylococons Aureus.
#= ECoh # Hemophilus mfluen=a
# Listeria monocytogenes * Flebsiella
* Poapdomonas.
* Viral or candida
Clinical picture

1. Early manifestations => Non specific = Not doing well baby

Apneic attacks. pallor, cyanosis

Unstable temperature (hypothernua
more common and more senous) -

Hepatifis
Direct hyperbilirbinemia
Hepatosplenomegaly

Necrotizing enferocolifis

Sclerema = hardemng of the
skin { poor prognostic sign)

Poor Moro and suckling reflexes

Sephc shock / Septic renal
farlure with oligoanuna and

B metabolic acidosis

Purpura / DIC
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3. Presence: of one or more risk factors especially in premature or mechamically
ventilated baby with persistent metabolic acidosis shounld suspect sepsis until
prove otherwise. (Anfibiotics nust be used till negative cultures are obtained).

Diagnosis

1. History : for nisk factors
2. Clinical piciure
3. Investigations
a. Sepsis screen: Septicemia 15 suggested when
CEBC findings
- Lencopenia < 5000/mm’ (with severe sepsis)
- Toxic granulations m neutrophils.
- Bandemma: Band cells (inmmature) =20% of total nentrophil count.
- Less commonly lencocytosis (> 30,000 / mm?)
- Thrombocytopema
Markers of inflammation
- Serial determination of C-reactive protein (CRP)
- ESR.
b. Detect cansative organism by
- Cultures of Bloed, CSF, urine, and endotracheal aspirate.
¢. Evidence of Multorgan System Idisease
1- Pulmeonary: Chest x ray for ppeumonia, blood gases
2- CSF analysis, culture and gram stain for meningitis
3- Liver enzymes. biluubin ammonia prothrombin tume, PTT
4- Serum urea and electrolytes, blood glucosze

Differential diagnosis

Other canses of cnifically 11l neonate: THE MIS FITS

: Trauma e g intracramial hemorrhage

- Heart dizease e g. congenital hypoxic, hypovolemic

: Endocrine e g congenital adrenal hyperplasia

- Metabolic distwbances e g hypoglycemia | hypocalcena
: Inborn errors of metabolism

: Sepsis

: Fits(seizures)

: Intestinal catastrophes e g. miestinal obstmction, NEC
- Toxuns

- Severe asphyxia

" m=z=mMmmH
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Management
A, Prophylaxis
Matemal mtrapariom ampicillin prevent perinatal transmussion of GBS
Indications
s Previous mfant with mvasive GBS disease
» GBS bacteruria during current pregnancy
o Positive GBS screening culinre during current pregnancy (naless a cesarean
delivery 15 performed before onset of labor or anmiotic membrane mopture)
¢ Unknown GBS status at the onset of labor and any of the following:
Delmvery at <37 weeks’ gestation
Ammniotic membrane rupture =18 hr
Intrapartum temperature =38 0°C

o 0 O

B. Curative
1. Incubator care in neonatal intensive care unit (NICT)
(See before)
1. Specific treatment
o Immediate parenteral antibiotics are mmtiated after talong appropriate
cultures.
s Anfibiotics are given according to culture and sensitinity(C/S)
o While warting for C/S ; empmnc anfibiotic combinations is given:

o For early onset sepsis: Ampicillin plus Gentamicin

o For late onset sepsis: Vancomycin{or oxacillin} plus Gentamicin

o Some experts recommend antifungal prophylaxis with fluconazole for
particularly high-nsk newborns—that 15, those of extremely TBW
(<1000 g) and low gestational age (<27 wk).

o Third-generation cephalosponins such as cefotaxime or ceftazidime are
valuable addifions for treating documented neonatal sepsis and
memngitis

o All antibiotics should be given for 10-14 days (3weeks for
memngitis).

o Dose and interval of antibiotics depends on birth weight and
gestational age

o Peak and trough levels of Gentamicin and Vancomycin are useful to
ensure therapeutic levels and mininiize toxicity

3. Treatment of complications
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Necrotizing Enterocolitis (NEC) |
Definition . —
Syndrome of acute intestinal necrosis of unknown caunse nsually affects sick
prematures with high mortality rate.
Risk factors

1. Prematurity

o The most important risk factor "
o NEC affects 10% of nfants < 1500 gm
-

3. Feeding

= Non breast feeding with
hyperosmolar fornmla

= Aggressive enteral feading
In prematures

2, Intestinal ischaemia due to

o Pennatal asphyxa

o Patent ductus arteriosus and
mdomethacm

o Polycythaemma

Pathogenesis

« Sloughmg and necrosis of the intestinal nmicosa
especially at terminal deum and proximal colon

- .

y 2

« Superadded infection (Klebsiella, E-coli, Clostridia, ﬂ i1
& Viruses) = Gas formation within the bowel wall b » & %
—» extensive bowel necrosis and Septicemia — R
perforation & peritonitis

» Platelet activating factor, fumeor necrosis factor and cytokines may play role

Clinical picture

Presentation is usually within 1% 2 weeks of life

A, Nonspecific Svstemic signs: any combination of the following
- Apnea
« Lethargy {
= Decreased penipheral perfusion
« Shock (i advanced stages)
« Cardiovascular collapse

Bleeding diathesis (consumption coagulopathy)




Fage | lb2 Tlustrated Bakay Melzom

B. Abdominal manifestations
= Feeding intolerance
» Delayed gastnc emptying
« Abdonunal distention (Tabdomunal girth)
« Abdominal tenderness
« Ilens/decreased bowel sounds
» Abdonunal wall erythema (advanced
stages)
» Hematochezia

Investioati
A. Radiological
1. X-ray abdomen
« View: Antero postenor and lateral
« Should be done and repeated every 8 hours in the first 2 days
v ik

Poeumatosis-intestmalis Preumo-pentoneum (gas Intrahepatic portal venous
(gas in the mntestimal wall) under the diaphragm) if Eas
perforation occmred

1. Abdominal ultrasound
o Sensitive for pneumatosis-intestinalis but require skalled sonographer
o Doppler of the splanchnic artenies can distinguish very early NEC from
benign feeding intolerance 1n a mildly symptomatic baby
B. Laboratory findinzs
- Triad of thrombocytopenia, hyponatrenua and metabolic acidosis.
- Stool examination for occult blood (Ganiac test).
- Sepsis workup: CBC, CRP and Culture of blood, stool. and CSF
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¢ Breast mulk reduce the incidence of NEC.
¢ Avoid aggressive feeding in preterm
¢ Prenatal corticosteriods

Treatment

Admit
Stop
Start

Support

Consult

(]

il

i

3

]

To NICU for full monitoring and supportive care
Enteral feedings for 7-14 days according to severity
GIT rest and nasogastnc decompression

Intravenouns fluids / Total Parenteral Nutntion (TPN)
Broad-spectrum antibiotics ;| Ampicillin (Gentamicin
{and etther Clindamycin or Metromdazole)

For respiratory failure (oxygen therapy. ventilation)
For cardiovascular failure(flnid resnseitation pressors)
Pediatric snrgeon at the earliest suspicion of
developing NEC
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Congenital Infections (I1ORCH)

Litiolozy
Toxoplazmosis Congenital Bubella | Cytomezalonims Herpes simplex type I
Toxoplasma gondn | Maternal german DA varus infecton | DNA virus mmfechon
protozoan inhabit measles specially m | can be: can be :
cats’ gut — cocytes | the 1" timester o Trensplacental | Transplacental
in their stool — o Perinatal > Confact with geratal
confaminate food, o Inbreast mlk lesions during vaginal
water & in raw meat delivery—y common
of infarted cattles

General clinical features
A, History suggestive of congenital infection

= Previous abortions or intra vterine fetal death

= Maternal Fever Skan rash or Skin vesicles dunng pregnancy
B. General features suggesting congenital infection : may be

il

o Hepatosplenomegaly . t——— Mental retardation
o Generalized lymphadenopathy. £ & ; | - Seizures

o Anemia _ \ — Microcephaly

o Thrombocytopenic purpura. ;:_:-: o 4 ™~ Chorioretinitiz
o Hepatitis (Tconjugated bilirubin) © 5 3

Low barth weight
= Intra utenne growth restnchon
* Prematmity

zeneral worlomp
s Detection of specific IgM or nising titer of specific [gG
s For climical features e g
— CBC with differential WBCs count
— Fundus examination
— Liver enzymes and bilirobin
— Plain sknll radiograph, CT, MEI
= Isclation of the causative orgamsm
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Congenital Toxoplasmosis

Clinical pictur - -

¢ (eneral features

+ Hydrocephalus Microphthalmia /Chorioretinits
Diagnosis

¢ General workup

s Isolate of the crganism from the blood r' j

e Skull X-ray, CT: Diffuse caleifications @—— :
Treatment -L |
A Prevention . ‘

+ Food hygiene '

e Spiramycimn for seropositive pregnant
B. Curative

* Symptomatic treatment

¢ Tnple therapy for up to 1 year pynmethamine folonic acid, sulphadiazine

Congenital Rubella Syndrome({CRS)

i

Clinical picture

¢ Even if asymptomatic infection occurs in the mother, rubella can be
transoutted across the placenta to the developing fetus.

The earlier in gestation the infection occurs, the greater the inuay
40% of fetuses infected durmng the first 8 weeks spontaneously abort
Some infants at nsk are normal

Some appear normal at birth but later are found to have heanng loss|

et e Bl ora T

o Lymphadenopathy

o Aneniia eruption, termed a bluebernry muffin
o Parpura rash may be evadent as the result of
o Hepahts dermaal erythropoiesis
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Prognosis
sSurvivers of mbella syndrome are highly likely to be deaf and have signaficant
psychomotor retardation
Diagnosis
s General workup
» Viral colture and specific IgM titers
Treatment
+ Infants with congemital rubella are chromically infected and tend to shed
lrve virus m wnne, stools, and respiratory secretions for up to a year.
Hence, they should be i1solated when mn the hospital and kept away from
susceptible pregnant women when sent home
s Symptomatic freatment
Prevention
+ Rubella or MMR vaccine
s Pregnant exposed to German measles— abortion or LV Immminoglobulin

Congenital CMV Infection
¢ General clinical features and general workup as before
¢ Isclate the vuus from wrine
s Penveniricular calcifications

Treatment
+ Hypermwmne ants-CMV
immmnoglobulin.
s Symptomatic freatment
+ Ganciclovir
* Avcided by blood products screening
Congenital HSV Infection

Skin and mouth vesicles and ulcers
Kerato conjunctiviiis
Encephalitis
Dissenunated form: (nmlh organ) = septic shock like
Dhagnosis
s Isclate CMV from the vesicles or conjunctiva smears
¢ Skull X-ray, CT: May show diffuse calcifications

s Avoided by cesarean section for mwothers with genital lesions a.m:l ﬂE}’GlCFL"jI'
Treatment: Symptomatic treatment + Acyclovir or Vidarabine
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Self-assessment case scenarios
Cazeb
This 1= a 3.2 kg term newborn female delrvered via normal
sponfanecus vaginal delivery. Rupture of membranes
pormred 2] howrs pnor to delivery with clear flind. Thers
was a matemnal fever 33.1C. Apgar scores were 8 and 9.

The mfant appears shghtly pale and mottled, wath
persistent pnmting, shallow resprations, and lethargy
Her fontanels and Heart exam were normal.
Chest x ray 15 showm

a. What iz the likely diagnosis?

b, Comment on the X arv 7

. What are further investigations required 7

Case T
A 28 weeks gastaton mfant has been born and has needad
relativaly hitle venhlator support. Feeds are mtroduced on
day 3 and mereased slowly. on day 5 he detenorates and
there was obnnous abdoounal distension. An abdomanal
X ray1s obtained

4. What does the x ray show?

b. What do vou think has happened?

c. What will vou do next?

Caze 8
A babv bov delivered at 38 weeks' gestation with 2 brth weight of 2 kg and a head
curcumference of 31 cm . At day 3 postnatal | he had neonatal thrembocytopema requunng
platelet fransfusion. Later, brainstemn evoked responses mdicated
zevere bilateral sensonineural deafness. His mother had a contact
at ¥ weeks' gestation with a fapily member with rash, and she
developed same 1llness | weak later.

a. What iz the disgnosiz?

b. What iz the sldn lezion seen?
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Neonatal Jaundice )

» Jaumdice: 15 yellowish discolorahion of skin and nmens membranes due to mereased
semum bilimobm above normal levels
* Normal cord bilimibin 15 less than 3 mg/dl.
* Jamdice 15 obvious climeally in neonate when serum bilmibin exceeds 5 me/dl
Bilirubin Metabolism
. Production: Bilimbm 15 produced mamly from old BEBCs
0ld EBCs give nise to globin and haem
Globin enter the amine acid pool of the body
Haem spilt into wron and baliverdin which change imto unconjugated bilirubin
Unconjugated {indirect) bilimabm has 3 cntena:
- Fat zoluble— can cross Blood Brain Bamer (BBE)
- Water msoluble — can not be excreted in urine
- Detected by mdirect Van Den Berg reachion
1. Transport
Indirect bilimubin 15 camed on albunun
{ uncenjugated or hemebilirubm)
3. Uptake by hepatocytes
Bilrubm bmd to cyteplasmic higandins
: £ & Y protemns to deliver it to endoplasmic
reticulum where conjugation occur.
4. Conjugation
Conjugation of bilimubin stmulated by
ghicoronyl transferase enzyme give nse to
conjugated or cholebihirubm which 13
water soluble {(excrectable in urine) and lipid
msoluble (cannot cross BBR)
5. Secretion
Active secretion of conjugated bilimabin by
hiver cells into bile canaliculi.
6. Excretion
Excretion of conjugated bilirubm &
bile salts mto the mtestine.
7. Bilirnbin in intestine
o Some amount 15 deconjugated by mucosal
enzyme; B glucoromdase —
unconjugated bilmabin — reabsorbed
to the liver (entero- hepatic circulation)
o Some amount 15 changed to
stercobilmogen — stool
o Small amount of stercobilinegen reach
the systenmic blood (urobilimosen) — unne.

o T Y e o
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i Unconjugated Hyperbilirubinemia

High Total Serum Biliubin (TSB) & conjugated balimaban < 15 % of TSB
Causes

1. Bilirubin over production
L. Increased rate of hemolysis (Reticulocyte count elevated).
a- Drrect Coomb’'s test posifive
-Bh mecompatibility.
- ABO blood group mcompatibility
b- Direct Coomb’s test negative
- Spherocytosis
- o Thalassemma
- Glucose-6-phosphate dehydrogenase deficiency.
I1. Non hemolytic canses (normal reticulocyte count.)
# Extra vascular hemorthage : Cephalhematoma & Internal hemorthage
# Elevated RBCs load (Polycythenua) — T RBCs tumover
» Enhanced enterohepatic circulation of biliubin 2% to gastro intestinal
stasis e.g_ congemtal pyloric stenosis and breast feeding jaundice
2. Defective uptake: Due to defective hgandms (Z&Y protems)
3. Defective conjugaiion: Glucoronyle transferase enzyme may be:

o Absent — Cnggler — Najjar syndrome type I
2 Deficient — Cnggler — Napjar syndrome type II
— Gilbert syndrome
o Immatore — Physiclogic jaundice
o Under shimmlated — Hypothyrowdism hypoglycemia, hypoxia
o Inhibited — Breast milk jaundice, Lucy- Dnscoll syndrome
Clinical features

o Skin and sclera: bright yellow / orange |=
¢ Color of urine: nsually normal.

* Color of stool : may be dark

# Possible Concurrent problems:

(Absent in physiclogic jaundice)

* Risk of kernicterus if indirect
biliubin exceeds the binding sites on
albumin or with leaky blood brain
barrier

* Risk of anema: if hemoly=is exists
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o Tmmng of Climcal jaundice:
* In the 1" day of hife - Hemolytic disease of newbom (Rh or ABO
incompatibility (until prove otherwize).
* In the 2*¢ - 3™ day - Physiologic jaundice
of life - Criggler Najjar syndrome
- Hemolvtic anemia
* By the Ayl days - Physiologic jaundice i premature
- Hemwolvtic anemia
* After the 1% week - Breast mulk jaundice
- Hemwlyiic anemia

* Persistent = 3 week - Criggler-Najjar syndrome
- Physiologic jaundice in hypothyvroid infant

Physiologic Jaundice
Incidence - Affects 40-50% of full term and 60% of preterm
Etology o Transient ghucuronyl transferase enzyme immatunty .

= Metabolism of extra hemoglobin formed mtrauterine

o Shorter life span of neonatal RBC's

< Reduced Z & Y proteins (Liganding) during the 1% week
Characters

= Unconugated hyperbilirubinenna (Direct bilimbin < 1mg/dl)

Peak at 4™ day Peak at 6™ -§™ day
Peak level 12 mg'dl Peak level 15 mg/dl

Increases by l

= ESmgldiiday] ; H‘x\ FPEETERM
/ ~FULL TERM
t t t i
Onset Omset Ihsappear by Dhsappear by
23 oy | [ 3 4 gy End of 1" week End of 2™ week

= No pallor, crganomegaly nor nsk of kermicterus

= Diagnosed by exclusion (Well baby, No hemolysis, nor anemia)

Treatinent - Usually need no treatment; especially m full term

- Phototherapy or even exchange may be needed for VLBW
Differential diagnosis: From pathological jaundice
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Criteria of pathological jaundice

Jaundice 15 considered pathologic if the ime of appearance, duration, or pattern vanes
sigmificantly from physiologic jmmdice or if the course 15 compatble wath physiolemc
jaundice but the mfant has other nsk factors predisposing him to newrotoxcity :

Peak
o Rate of rise g _
=3 mg/dliday or =13 mg/dl m full term _
=05 mg/dl Thour = 15 mg'dl m preterm e Persistent
D e e 77| -1 week in full ferm
il Pathologzic = 2 weeks in preterm

+— phyziologie

o Omnset: At any time even the 1% day (first day jaundice 15 always pathologic)

o Associated problems (e.z. anemma, organomegaly, signs of sepsis, kermeterus).
o Non respense to phototherapy
o Direct hyperbilmabinetma 1s always pathologic.

e —

Breast Mi]L Jaundice

- Affects 2-4 % of adequately breast fed, healthy fioll term
- Recurrence rate 70% in subsequent pregnancies

Incidence

Clinical picture Peaking at 10-15 days of age
With a maxmmal level of 10-30 mg/dl

Instead of the uwsual fall of
serum bilirabin by the end of
frst week 1t conbmues to rise

S

Declme slowly over weeks

l

If breast feeding 15 mterrupted for 24-48 hours, bilirubmn level drops quickly

Etiology ~ Unknown ; Breast milk may contain:

— Pregnandiole — inhibit glucoronyle transferase enzyme.

— P glucoromdase — enhance entero hepatic circulation of biliubin
Diagnosis - By Exclusion (Normal liver functions &CBC) + Therapeutic trial
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Gilbert Disease

Edology - Autosomal domunant disorder.
- Decreased hepatic glocoronyle transferase level (was thought
to be due to deficiency of Z& Y proteins )
Clinical picture - Mild hyperbilirubinenua nsunally need no treatment

Criggler-Najjar Svndrome T}-‘p-e I

Edology - Auntosomal recessive disorder.
- Absent gluicoronyle-transferase enzyme
Clinical picture - Severe disease; very high level of indirect bilirubin

- Unresponsive to phenobarbitone
Diagnosis - Chinical picture
- Enzyme assay in liver biopsy

Criggler-Najjar Syndrome Type II

E tiology - Antosomal dominant disorder.

- Partial deficiency of glucoronyl-transferase enzyme
Clinical picture - Less severe than fype [

- Responsive to phenobarbitone frial

Investigations of indirect hyperbilirubinemia
1- Total Serum Bilimbin {TSB) & direct fraction {direct fraction < 15 %% of total)
2-Dhrect Coomb's test: - If posiive — check blood group of infant & mother.
3- Hb/Htc value: - If hugh (Hte = 65%) — polycythemia
- If normal or low (Hb <13gm/dl} — check Retics count
4-Feticulocyte count: - Normal — extravascular hemorrhage.
- High (= 6§%) — Check blood smear & csmotic fragility
— GOPD enzyme assay.
5- Others - Check albumin if TSB 1s approaching the exchange level
- Serum T4 & TSH to mile out hypothyroidism if jmmdice 1s prolonged
- Phenobarbitone fnal for Cnggler-Najjar type IL
6- For a nsk factor: - Sepsis screen If lnstory and/or presentafion suggest sepsis
Cmmal 1.ﬂtrasm|1d J"CT fior 'Eﬂ]]lﬂlhﬁﬂﬂfﬂma

e e

Hb = hemaelobim Hic = hmmtumtvalm redics = rEﬂrnJu:j.lut COMmt
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Treatment of indirect hvperbilirtubinemia
Goal of therapy:
o Prevent neurotoxicity related to mdirect-reacting bilirubin regardless of the cause
o Keep the maximal total serum bilimabin below pathologic levels by phototherapy
and 1f it 15 wmsuccessful, by exchange transfusion
1. Phototherapy
Idea
Exposure to blue-green spectrum (wavelengths 430490 nm) — photo oxidises
and 1somernizes biltubin — convert insoluble uncongrated bilirubin to non foxic,
soluble forms —T excretion via vnne and bile
Indications
1. Treat moderately severe indirect hyperbilimibinenma m order to reduce need
for exchange transfiision (In healthy full term at TSBE 15-25 mg/dl and at
lower levels m pretem and neonate with risk factors for kemicterus)
Dunng waiting for exchange transfiision.
There is no consensus regarding exact bilirubin level at which fo inifjate
photatherapy, so, Protocols using bilirubin nomogram , physical examination,
and risk factors for kernicteris help decide the appropriate modality
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Procedure

= Baby 1s completely naked except eves and gemtaha

* Change posihon every now and then

+ Contmuous exposure with short intervals for feeding

+ Monitor temperature and hydration state frequently

» Momtor TSB every 4-24 hours according to mfant’s
age condifion and TSB level

+ Discontimie when TSB fall 1.5-3 mg/dL below the

level nggered the imtiabon of phototherapy
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()

 Fiber optic blankets (Biki blankets) are recently nsed for home or hospital
phototherapy in prolonged cases
2 Follow up TSB 6-12 by after cessation of
phototherapy
Side effects
1. Loose stool
2. Skan rash and eryvthema of skin
3. Hyperthernma
4. Dehydration due to insensible water loss
5. Damage to exposed eye or gemitalia
6. If used m direct hyperbilirubinenua — Bronzed baby syndrome

. Exchange transfusion

Indications
1- In Bh and ABO incompatibility
- Cord bibirubin > 5 mg/dl{pormally <3 mg/dl)
- Cord hemoglobin < 10 gm/dl
- Bapid nise of bilimiban (> 1 meg/dl'hour) despite phototherapy
- Early s1gns of kemicterus
- Previous baby with kemicterns or severe erythroblastosis fetahis
2- In other canses: with high bilimubin level & phototherapy ineffective
- Healthy full term TSB— = 25 mg/dL
- Pretem and neonate with nisk factors for kemicterus — at lower levels
{reference tables & bilimbin nomograms also exist)

0 513
e o =m [Pfanis 3 lower fsk (2= 20wk and wed)
e pfanks ot mesdium sk (= 33 Wk + nsk lactors or 35-37F &7 wh and well)
Imfanks &l kigher sk (3537 807 wk + ek factons)
E_'-*f' = T P
E' SRS
'_g - . g - L
, = - =
: T - - o
£ 2 ) — 142 :
E - T
= e - -
3 |- e
T
4 e L - 257
i PP
-~
-
104 - - - - T 171
Eirth 24 T 7 h B Sdays  Bdays 7 days

Age



Page | 177 Tihusbaded Baby Melsom

Idea
- Remove excess unconjugated lipid soluble bilinabin.

- Bemove antibodies from the cirenlation
Procedure

s
I—'

i

[

i

Extensive phototherapy while prepanng s

for the exchange 3

Blood used is: : i

- Fresh. warm O negative blood

- Compatible with both maternal and
neonatal blood

Amount = double the necnate blood velume (285 ml'kg).

small amounts (10-20 ml) are removed and replaced by equal amounts of

the new blood through wmbilical vein catheter

Potential complications include apnea and bradyeardia in preterm infants,

hypocalcemia, thrombocytopenia, metabolic acidosis, and vascular spasm

3. Special Cases

a. Treat risk factors for kernicterns e.g.

- Antibtotics for septicenna
- Comrection of acidosis
- Avord dmugs wioch displace biliibin from albumun

b. Breast milk janndice

- Stop breast feeding for 24 - 48 hours —» Bilirubin fall quickly

¢. Isoimmune hemolytic disease

- Infravencus Immmnoglobulin 0.53-1 .0 g'kg/dose; repeat in 12 Inr
- Beduce need for exchange transfision mn both ABO and Rh hemolytic
disease

d. Criggler Najjar Syndrome type IT

- Phenobarbitone 5 mo/lkeg/d oral
- Role: Stinmlates glucoronyl transferase enzyme(enzyme inducer).
- Side effect: sedation — poor feeding

e. Criggler Najjar Syndrome type 1

1- Bepeated exchange transfision & phototherapy
2- Oral agar — block enterchepatic circulation of bilimbin.
3- Metalloporphyrin — block heme oxygenase.

4- Hepatic transplantation
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Kernicterus
{ Bilirubin Encephalopathy)

Definition
Yellow:sh staiming of the cerebellar & cerebral nuclet (especially basal ganglia)
due to deposifion of unconugated biltmibin resulting 1n newronal necrosis.
Etology
A_Level of serum vnconugated bilimbin exceeding entical values
- > 10 mg/dl in the 1% day
->* 15 mg/dl in the 2™ day
- > 25 mg/d] afterwards
However kemicterus may occur at a lower levels in presence of nisk factors:
a. Increased blood brain bamer permeability
- Prematunty & very low birth weight
- Acidosis
- Sepsis
- Asphyxia
- Anenua (Iso imnmne hemolysis (G6PD 1)
b. Defective albumin/ bilirubin binding
- Hypoalbuminenua << 3 gm /dl
- Hypothernma
B. Duration of exposure to the high bilirubin level:
The longer the duration the more nsk of kemicterus.
Clinical picture
Usually appear 2-5 days after birth m term infants and by the 7th day in preterm
A. Acute bilirubin encephalopathy
Early signs
o Lethargy, poor feeding and Lost Moro reflex are common initial signs
o High pitched ery and hypotonia with diminished tendon reflexes
o Respiratory distress
O Delzures
Few days later
o Hypertoma of extensor mmscles
o Opisthotonos with a bulging fontanel
o Fever
Many mfants usnally die denng these phase
Swvivors from previous phase go onto lucid interval for few months —
there’s apparent recovery or few symptoms.




Page | 179 Thistrated Baby Nelsom

B. Chronic bilirubin encephalopathy
- Picture of Cerebral Palsy become apparent by the 1% -3 vear of life
— Type : chorio asthetoad or spastic cerebral palsy

— Clinical features:
Mental retardation
S ERSIRE Sensormeural deafness
delay Speech impairment
Chonio asthetond
movemsnts

MPFI of a patient with chronic bilsubin
encephalopathy (kernicterus) 15 shown
revealing the classic symmetric high-intensity
signal in the globus pallidus (amrows).

il

Management
a- Prevention
* Adequate treatment of indirect hyperbilimbinenia (see before)
* Prevention and treatment of risk factors: e g. sepsis. acidosis, asphyxa, ..
b- Treatment
Acute
o Immediate Exchange Transfusion 15 mandatory once kemicterns 1s
suspected
Extensive phototherapy while waiting for exchange and after exchange
Close monitoning of TSB and serum albumin to tailor fiurther management
plan
o Investigate for and treat nsk factors e g sepsis anemia cephalhematoma
Chronic
Not curable, need only supportive treatment for cerebral palsy.

(]

(]
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Conjugated Hyperbilirubinemia

Definition: Rise of total seram bilvubin with the conjugated fraction == 15% of
total Or> 2 myg/dl
Cholestasis: Means retention of conjugated bilirubin as well as other constituents
of bile (e.g. bile salis)
Causes

1.Defective secretion of conjugated bilirubin by hepatocyies
a Genetic - Rotor and Dubin Johnson syndrome
b. Acquired: (Necnatal hepatitis) doe to:
* Infections : - Congemtal infections e g TORCH
- Neonatal sepsis.
- Viral hepatitis : Echo, Herpes, EBV,
Rarely HBV, HCV.
- Idiopathic necnatal hepatitis
* Metabolic : - cu antitrypsin deficiency (13 %)
- Galactosenua
- Tyrosinenua
2. Defective excretion due to bile flow obstruction
% Intrahepatic:
- Congemital intrahepatic bihary atresia.
- Intrahepatic biliary pancity (hypoplasia) e g. Allapile syndrome
& Extrahepatic:
- Congenital extrahepatic biliary atresia.
- Inspizsated bile syndrome (Bile plug)
Clinical features
1. Color of sclera — Greemsh or omddy vellow
2. Color of unne — Dark (bilirabinunia).
3. Color of stool — Pale (or clay).
4. Possible concurrent associations:
- Hepatosplenomegaly.
- Liver cells dysfunction.
- Malabsorption and failure to thnve
- Underlying systemic disease e g inbom emor of metabolism sepsis,
TORCH.
- No nsk of kermicterus.
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5. Timung
* In 1% day of life - TORCH mfection
* In the rest of 1* week of life | - Neonatal sepsis
- TORCH infechion
* Persistent dunne 1® month | - Neonatal hepatitis {metabolic or infections )
- Congemtal biliary atresia.
- Inspissated bile syndrome
Investigations
- Liver function tests.
- Liver scan (HIDA scan).
- Liver biopsy.
- Metabolic screen for inbom errors of metabolism
- TORCH screen.
- Sepsis screen
Treatment
L. Curable canses
- Sepsis —» antibiotics.
- Galactosaemia — lactose free milk.

- Extra hepatic biliary atresia — Kasa operation ( hepato-porto- enterostonty)
ii. Supportive

- Formmlas with medium chain tnglycendes

- Fat soluble vitamins

- Water sohuble vitamins

- Bile acid binders {Cholestyramune) oral —-semm chlosterol & bile acids.

- Minerals (e g_ calcmm phosphate).
- Liver transplantation for end stage liver failure.

Inspissated Bile Syndrome
— Persistent jazndice i newboms with elevations of both direct and
indirect bilimubin after a period of increased indirect bilirubin
— It may be associated with massive hemolysis (Rh mcompatibality), or
hemorrhage (intraabdominal intracramal or retropentoneal)
- Steroids & phencbarbitone may be tried in treatment
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Haemolytic Disease of the Newborn (HDN)
(Ervthroblastosis Foetalis)

Etiology
Hemolysis of necnatal RBC s due to transplacental passage of maternal
antibodies active against fetal RBCs. It includes:
1. Bh imncompatibility; the mother is Bh negative and the baby 1z Bh positive
2. ABO incompatibility; the mother 15 nsually group O and the fetus group A or B

Eh Incompatibility
Pathophvsiology
e | -0 @

r— _f ® >
e RO oL e | ﬂ‘?& “

05 S | S N [ R

o Escape of small amount of Rh +ve fetal blood (inhented from Rh +ve father) to
the circulation of Bh —ve mother — matemal sensifization — formation of
maternal anti-Eh antibodies (Ig(G) which erosses the placenta — Destruction of
fetal RBCs

o The first baby nsually escape hemolysis as sensihization usnally occur near time
of delivery, but the 1* baby may be affected if the mother was already
sensitized e g with previons: - Ammocentesis

- Blood transfusion
- Chorionic villus sampling
- Dead fetms (Miscamage)
- Ectopic pregnancy
Clinical features: According to sevenity; different presentations may occur:
1. Severe hemolysis (Hyvdrops fetalis)
o Due to severe mirauterine hemolysis — severe anenia
o Compensatory extramedullary hematopiosis— hnge hepatosplenomegaly.
o Failure of compensation — anemic heart farlure with:
= Severe pallor. 5

J ot A

= Severe respiratory distress. Qﬂ"‘r—r‘-'ﬁ-«u I

= Massive generalized edema (skin, ascites
. pleural effosion pericardial effiusion
polyvhydranmnios and placental edema) _ g

2 QElhicth m doath chert after hivth e
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2. Moderate hemolytic; present by:-
- Anemia at birth worsening rapidly over the 1* day with hepatosplenomegaly
- Marked mdirect hyperBilubinaenua develops within few hours and
progresses rapudly.
- Clases untreated vsually die due to esther kemicterus or anenmc heart failure.
3. Mild hemolysis
- Mild hemolysis — mild anemia peaking at end of 3™ week.
- Unconjugated hyperbilimibinaenua at range of 16-20 mg/dl
- May be splenomegaly.
Management
L Posmatal management
Diagnosis : Immediately .after the birth of any mfant to an Rh-negative
woman, Do:
- Blood group ABO and Fh
- Hemoglobin
- Baseline serum indirect biluubin
- Direct Coombs test
- Monitor hemoglobin and indirect biluwbin every 6-8 hours
Management
1. For hvdrops fetalis:
- Expert resuscitation
- Assisted /Mechanical ventilation
- Exchange transfinsion with packed RBCs.
- Assist heart: Inotropes
- Correct hypoglycenua and hypocalcenia
- Correct acidosis
1. For indirect hyperbilirubinemia
A Phototherapy in milder cases
B. Exchange transfusion
* Indications (see before)
* The blood used should be: Fresh and ABO-compatible with the
mother and infant
1. Intravenous gamma globulin (inhibit hemolysis)
- Dose: 0.5gm/lg/dose; repeat 1n 12 hr
- Reduce the rate of hemolysis and the need for exchange transfsion in
both ABO and Rh hemolytic disease
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IT. Antenatal management (Prevention)

A, First pregnancy
* IM Anti-D (FhoGam ) 15 given provided:
- The mother is Bh D negative
- The fetns 13 Bh D positive
- There 15 no maternal ant1-I) detectable mn the mother’s serum
* Regime:
- One dose at 28 - 32 weeks’ gestation
- Another dose is given within 72 howrs of delivery.
* Other sitmations e.g. ectopic pregnancy, threatened miscarriage
- One or more Anti-I) doses
B. Subsequent pregnancies OF. previous sensitization suspected
Check anti-Bh (anfi I)) titer in maternal blood by indirect Coomb’s test
Starting at 12-16 weeks gestation

(]

o If High OF. nsing titer — Check for fetal hemolytic disease by:
A Doppler flow velocity of the fetal middle | —
cerebral artery (in moderate to severe anenua 1f
demonstrates an increase in the peak velocity of
systolic blood flow)
And

E. Ultrascnography for fetal well being and signs of
hydrops

o If the infant appears to have severe anemma or
Fetal hydrops before 35 weeks gestation

Percutaneous Umbilical Blood Sampling (PUBS) 1s mdicated to confirm
hemolysis directly and if necessary, an intravascular fetal O negative
Packed RBCs transfision 15 given
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APBO Incompadbility

Group A Group B Growp &8 Group O

jred bleofl
cell typs it

artibodids gh= Ja s A -.'_--'-- --_|:.--
lorasent | - - A% A

Lnt-B B -A Mornie anti-& and &nti-

Antigers| ’ L&
presant | A antigen B antloen & and E

antigens Nohe

Path physiology
- Occur when the mother blood group 13 O and the baby blood group 1s A or B.
- Matemal blood contain naturally present Anfi-A and anti-B anfibodies
- Matemal Anti-A and anti-B antibodies are nsunally of IzgM type that 1s unable
to cross the placental barner, but 1n 10 % of cases these antibodies are of
Ig(5 type that can escape placental baner and affect the baby
Clinical criteria
- As antibodies are naturally present; the 1 baby may be affected
- Milder counrse
- Direct Coomb’s test 1s weak positive
- Mild spherocytosis
- If ABO and Bh imncompatibility coexist: Maternal preexisting anti-A or anti-B
antibodies rapidly remove fetal Rh-positive cells from her cirenlation —
mother 13 partially protected agamnst sensitization
Treatiment
o Phototherapy
o IVIG
o Exchange transfusions with type O blood of the same Rh type as the mfant
o Some infants with ABO hemolytic disease may require transfusion of packed
RBCs at several weeks of age because of slowly progressive anenma.
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Self-assessment Chuiz

Caze 9
A 5-dav-old, large-for-gestational-ape. 4500-z boy has a biliubom level of 15 mz'dl. There
15 0o anema or polyvevtherma Fxamination apart from a moderate cephalobhematoma 1s
normal

a. What iz the diaznozizT

b, What iz the required treatment?

Caze 10
Female newbom. second kid, aged 4 davs. weight 3. 200 kg, presented with neonatal
jamndice noticed on the 3rd day of hife. Exannnation reveal enfively nommal adequately
breast fed newbom, shight pallor, bt no organomegaly
Investigations -
Indirect balouban level 19 mg/dl
Baby blood group A | Bh negative
Moiher blood group O , Bh postive.
Baby bemoglobm 11 gm/dl
a. Suggest a diagomosis
b. What are further imvestigations required?

Case 11
A & davs old 36 week gestation male presents to his physician with worsening jaundice. He
was discharged home on day 2 of life after successfully breastfeeding for a 24 how penod.
At the time of discharge, hos physical exam was umremarkable
Fmndimgs -
He 15 markedly jaumdiced but otheranse normal
Far wine oufput and vellow stools
Maternal and infant blood type 15 & +
The total bilrubin 15 27 mg% with a direct fiaction of 1 mg%
The hematoent 15 47% with a reficulocyte coumt of 1%
a. What is the diagnozisT
k. Treatment?

Case 11
Thas 15 a term female born by forceps assisted vaginal delivery to a primiparous woman |
now she 15 96 bows old ; she is pot mterested in feeding as before , sleepy all the tme and
has frequent eve stanng and mouth twitches deseribed as subtle seiznres. Inveshgations
Indirect balirubin level 26.5 mg/dl
Babv blood proup A |, Bh mesative
Mother blood group O . Bh poative.
Baby hemoglobm 11 gm/dl
Eetimlocyte count 5%
a. What iz the diaznosziz?
b, What are the required investigations?

¢, Aanazement?
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Hemorrhagic disease of the newborn
Definition
Hemorrhagic disorder in early neonatal penod due to deficiency of vitamin K
dependant clotting factors (II, VII, IX X).
Incidence
- Affect about 2% of necnates not given vitamin K at birth
- Preterm and Breast milk feeders are more at nisk than fornmla feeder full term.
Eticlogy

Depletion of transplacental | | Delay of endogenous vitarmm K synthesis to the Tth
vitamun K by the 2™ day of | | day; (due to lack of mtestinal bactena flora especially

life in cases recerving 1PM or prolonged broad spectum
antibiofics).
Maternal medication
dunng pregnancy —
mav deplete neonatal
vitamun K store e g. f'
phenvtom,
phenobarbitone
Clinical picture
1. Bleeding tendency:
* Timmg? - Usually between the 2™ _ 7% day of life (may be early or late).
* Sites 7 — Commonly gastromtestimal umbilical or circumeision site
— Rarely mtemal hemormrhage
*Look? — The baby looks well except if there 15 severe hemorrhage or intra

2. May be hemorrhagic anemua (pallor, tachycardia up to shock).
Investigations
o Prolonged prothrombin time (P.T.) and partial thromboplastin time (P.T.T)
o Deficiency of vitamin K dependant factors
o Normal bleeding fime and platelet count
Prevention
o Vitamin K; 1 mg | inira mmscular at barth
o Oral vitamin K is less effective
Treatment
o Vitamin K; 1-5 mg intravenous daily for 3 days
o Fresh plasma transfnsion for preterm . liver diseases and active bleeding
o Fresh blood transfiision in severe bleeding.
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Neonatal Anemia
Definition
A hemoglobm value less than the normal range of hemoglobin for buthweight
and postnatal age
A. Physiologic anemia of infancy
At term
o Hemoglobin 1z 14-20 goy'd] (1-2 gm/dl lower in VLBW) and Htc. value
55% Due to relative intrauterine hypoxia— T erythropotetin —-++ Bone
marrow —rhigher hemoglobin at term
o As oxygen saturation improves after birth — |erythropiotine production—
Hemoglobin contimne to dechne to reach a nadir of 11 gm/dl at about 8-12
weeks of age (7-10 gm/dl in preterm)— re stinmlation of erythropiotine
release .
Clinically
* Usually there is no clinically detectable pallor
* Anemia is self resolving, so usnally requires no treatment
Prevention
Delayed clamping of the umbilical cord (=1-2 min) with the infant held below
the level of the placenta may enhance placental-infant transfiision and reduce
postnatal transfosion needs; it provide extra 20-40 ml. of blood and 30-35 mg
of won
B- Pathologic anemia

Blood loss Hemolvsis 4 RBCs production
With normal reticulocyte count | With rebiculocytosis With reticulocytopenia
- Twnn fo twm transfusion 1. Immmume bemolysis - Congemital infections
- Feto-maternal tansfusion - Bh mmcompanbility - Congemital lenkemia
- Placental malformations - ABD mmeompatibility | - Pure red cell anepua
Afrer delivery 2. Hereditary hemolvsis
- Frequent samphng. - Spherocytosis.
- Heonatal bemorrhage whether - FEPD deficiency
internal or external - fi-thalassemma

Ireatment

o Packed RBC’s transfusion (13-20 ml'kg over 2- 4 hours)
Blood transfusion threshold depends on the severity of symptoms, hemoglobin
level, and presence of co-morbad diseases (e g. cyanotic congenital heart disease,
respiratory distress syndrome) that mterfere with exygen delivery;
- At Hb% =11 for neonate on mechanical ventilation
- At Hb% < 10 for neonate on minimal respiratory sepport
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- At Hb% = 8 for neonate on supplemental O with poor weight gain or apnea
- At Hb% <7 for Asymptomatic neonate
o Treatment of the canse e.g. Vitanmn K for hemorrhagic disease of newborn

Neonatal bleeding

Causes
a. Bleeding in Otherwise Well Newborns
o Psendchemorrhage in the Newbom

— Fresh blood coming from the stomach of a newborn may be of fetal
or maternal cnngn(swallowed maternal blood)

- Apt test of the blood, based on maintenance of pink color of fetal
but not adult hemoglobin dilnted inl % sodmm hydroxide, can help
determine the origin of blood cells

o Platelet Disorders

= Neonatal Allommmmne Thrombocytopema (Maternal antibodies directed
against fetal anfigens )

= Maternal Innmmine Thrombocytopenia Purpura

= Congenital thrombocytopathy

= Congential Thrombocytopenia e.g.

— Thrombocytopenia with absent radins syndrome (TAR)

— Fancomi anenua (FA)

—  Wiskott Aldnch syndrome

Hemophelias
Vitamin K deficiency
Local bleeding e g with NGT, thermometer
b. Bleeding in sick neonate
Dassemminated infravascular coagulation
Liver disease
Necrotizing enferocolitis
Serions bleeding due to any canse
Workup
o Dhagnosis and choice of an mvestigation depends on the newbom general
condition , climical pattern of bleeding , maternal and fammly history
o Basic worlup includes:
o Coaguolation profile ( PT PTT, D-Dimer)
o CBC with blood film for platelet count and morphology
Specific e g. specific clotting factor assay

[ B

[ T R
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Perinatal asphvxia
Definition
Acute or chromic impairment of gas exchange with hypoxia, hypercapma and
acidosis with consequent organ damage. The term Hypoxic Ischemme Injury (HIT}
has replaced the term of penmatal asphyxia
Causes
Impairment in oxygenation and perfusion due to
o Impaired placental supply due to placental msufficiency, placental abruphon
and utenne contractions
o Impaired umbilical supply due to cord compression/prolapsed or knots
o Impaired materno-placental supply due to maternal hypoxia or hypotension
o Impaired neonatal supply due to difficult delivery or inadequate resuscitafion
o Post-natal causes (uncommon):
- Severe congenital cyanotic heart diseases.
- Severe anemia due to severe hemorthage or severe hemolysis
Clinical pictare

Depends on duration & seventy of asphyxia
L In the fetus
Indicators of fetal hypoxia and distress mclude:
1- Inirautenine growth resmction may indicate chromc hypoxia
2- Umbilhical artery Doppler shows absent or even reversed end-diastolic flow
suggestng severe fetal corenlatory compromise

dﬁhdﬁ"'\-! !I .I!I .|.|"-.‘\""\.I-

AAAAAAA

Raormal end diastolsc fow Absent end diassolic Sow Peversed end diasealic fSow
3- Continnous heart rate recording may reveal a vanable or late deceleration
pattern {decrease mn fetal heart rate beginning at or afier the peak of the
contraction and refurming to baseline only after the contraction has ended)

e PRI e = | e
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II. After delivery

1- Meconium stammng of the newbom,
ammiotic flmid and vernix caseosa
2- Decreased consciousness and
failure of spontaneous breathing,
3- Low Apgar score with cyanosis and flaceidity

IT. Later Neurologic and Multi Organ Dysfunction

American academy of pediairics define severe asphyxia as combination of

Low Apgar score < 4
Umbilical artery pH -

i P i g

8!

for at least 5 minutes

= 7.00 (if obtained)
Neurclogical msulis e.g. seizures
Multiorgan mnsults : Cardiac pulmonary renal or ntestinal

1. Hyvpoxic-ischemic encephalopathy (HIE)
| Asphyxia —l

Svstemic hypoxemia Acidosis and byvpercapma
¥ +
Systemmc vasooonsinobon Cerebral vasodilatabon
! +
Bedizmbubon of blood flow to brain, heart and adrenals

l

Increased cerebral blood flow

Coptmuing hypeoxennia, acidozis

e e

o Earlv phase (pnutes — & hours)

Impaired cerebral
— blood flow
autoregulation

Cerebral edema

|

Cerebral 1=chenma
]

Brain cell injury

- Anaerobic glveolysis — miracellular energy falure— necrotic cell death

- Increased GABA

- Belease of excitatory ammmo acids parbcularly glutamate

o Late phase (6-72 hours)

- Belease of neurotoxic mediators e.g. free radicals and nitne oxide—sapoptotic cell death
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Sarnat and Sarnat clinical grading of HIE
Sigm Mild (T) MModerate (IT) Severe( ITI)
o Autonomic Sympathetic | Parasympathetic | Depressed
5 Consciousness | - Hyperalert | - Lethargy - Comatose
o Muscle tone - Normal - Hypotomec - Flacaid
o Suckling reflex - Weak - Weak - Abszent
o Moro reflex - Exaggerated | - Weak - Absent
o Pupils - Dhlated - Miohic - Offen unequal
o HR - Tachycardia | - Bradycardia - Vanable
o Serrures - None - Common - Decerbrate
o EEG - Normal - Abnormal - Abnormal (1sopotential)
o Dhration 1-3 days 2-14 days - Hours to weeks
= Ot come Good Vanable - Death or severe deficits
2. Cardiac —+ Heart fathwe, cardiogenic shock
3. Bespiratory  — Meconmm asprration apnea, pulmonary hypertension
4. Eenal — Oliguna, hematuria, Acute tubular necrosis
5. GIT —Necrotizing enterocolifis
6. Hematologic — DIC

6. Metabolic

Diagnosis :

—Hypoglycenua |, hypocaleemia hypomagnesenma
hyponatrenua and syndrome of inappropnate secretion of

ADH

There are no specific fesis to nefther confirm nor exclude a diagnosis of HII
Diagnosis is made based on the hisfory, physical and neurological examinations

1. Neuro imaging

o Brain MEI

- Modality of choice for the diagnosis and follow-up of HIE
- Early detection of brain edema and bram injury (basal ganglia)

- Conventional MRI show changes by the 37 day

- Diffusion Weighted MREI shows changes in the 1% 24 howrs (preférred)

i

Cramial ultrasonography

- Less sensitive than MRI (1mitial scan 1s negative 1 up to 50% of cases)
- Perform on day 1 then as gpided by climical condifion

LEEG

— Both standard EEG and ampliude mtegrated (aEEG) are nsed
— Detects seimures and evaluate the degree of encephalopathy
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Management
A. In delivery room
1- Avoid and treat nsk factors
2- If fetal distress: provide high flow oxygen & prepare for inmediate delivery
3- Neonatal resuscitation according to neonatal hife support puidelines
4- Assess severity of encephalopathy
B. In NICT
1. Therapeutic Hypothermia
Idea: Moderate hypothermia mn permatal asphyxia 15 nenroprotective
Neuroprotection via:
o Reduced metabolic rate and energy depletion
o Decreased excitatory transmitter release
o Reduced apoptosis
o Reduced vascular permeability, and edema.
Eligibility
o = 36 weeks gestation
o < 6hours old
o Evidence of moderate to severe encephalopathy (Sarnat)
o Ewvidence of perinatal asphyxia; one of the following
- Apgar = 5 at 10 oumites
- Contimung resuscitation at 10 munutes
- pH < 7.00 m the first honr
- Base Excess = - 16 in the furst hour

Method
o Resuscitation as usnal
o Start selective head cooling
(using CoolCap) or total body
cooling (systenuc).
Fectal temperature 15 then
maintained at 34-35°C for 72 hours.
o Rewarming 15 carmied out gradually, over 6-8 hours.
2. Supportive care
Ventilaton
o Consider ventilatory support early
o Ensure adequate oxygenation; avoid hyperoxia
o PaCO: between 33 - 45 mmHg is newroprotective
o Treat pulmonary hypertension if exist

]
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Cardiovascular
o Consider mvasive blood pressure momtoning
> Maintamn mean artenial blood pressure above 35-40 nun He in term fo
ensure adequate cerebral perfusion
o Consider inotropic support early ; start with dobutamine infinsion and
add dopanune if required
Fluid boluses if hypovolenuc
Maonitor Hb% ; acute fall may indicate new mtracramial hemoithage
» ECG and Echo if there 15 concem over poor cardiac fonction
Fluids
o Fluid balance based on weight, unine output. serum sodinm & renal
function
o Initially fluid restrict to 60-80 % maintenance and liberalize as nrine
output improve
Neurology
o Treat seizures even asymptomatic (1.e.. seen only on EEG)
o Phencbarbitone 1s the dmg of choice
Metabolic
o Maintain nommoglycemia
o Treat hypocalcemia
Coagulation
o Send coagulation screen; PT. PTT. D-dimer and platelets
o Comect any coagulopathy with Vit K FFP, cryopreciptate or platelets
Feeding
o Withhold enteral feeds for the first 3 days
o Introduce feeds cantionsly when clinical condition has improved
o Increase feed volumes slowly
o Monitor for necrotizing enterocolitis

o0 0

Withdrawal of care
o May be appropriate for severe HIE who have 150 electric/burst suppression
in EEG and abnormal cerebral blood flow on Doppler
2 Active treatment should be continmed at least for the first 24 hours

Prognosis
About 20-30% of infants with HIE die in the neonatal peniod
= 33-50% of survivors are left with permanent neurodevelopmental
abnormalities (cerebral palsy, mental retardation).
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Neonatal Seizures

Definition

Paroxysmal alterations of neurclogic functions including motor, behavioral and /
or autonomic changes

Causes

A. Central nervous svstem
o Incidence: the commonest causes, inclhades:
- Hypoxic-ischemic encephalopathy (the commonest cause i term babies).
- Infra cranial hemorrhage ( infraventricular, parenchymal, subarachnod or
sutbdural)
- Sepsis { memngitis, encephalitis, tetanus, TORCH)
- Congemnital brain malformations e g. cerebral dysgenesis (5%:).
- Bilmibin encephalopathy (Kemicterus)
- Neuro-cutaneous syndromes e g. tuberous sclerosis, mconfinenhia pigmenh
B. Metabolic
1. Hypoglycemia
o Blood glucose less than 2 6 mmol] (= 45 mg/dl )
o Causes: mfant of diabetic mother (TDM), preterm. asphysaa .
hypopitntansm. Erythroblastosis fetalis. galactosemma
2. Hypocalcaema
o Senm calcnmm less than 7me/dl whach either:
- Early onset (mn 1% 3 days) — due to IDM, preterm. & asphyxa.
- Late onset (after end of 1% week) — due to decrease calcium mtake,
hyper phosphatemia, and hypoparathyroidism
1 Hypomagnesemia (= 1.5 mg/dl) — often associated with hypocalcaemia
4. Hyponatraemua (= 133 meqg/L) or hypematraeoma (= 1350 meg/L)
5. Inbomn errors of metabolism: &3
- Galactosemia
- Hyperammonemia
- Orgamic acidenma
C. Other causes
- Pyndoxine or pyridoxal (vitamin B6) dependency (essential for GABA)
- Drug wathdrawal e g maternal narcofics or addiction
- Theophylline toxicity
- Benipn neonatal seizures (normal necnate ;diagnosed by exclusion)
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Clinical picture
Subitle seizures
The commonest type (30 %) ocours more conmmonly m premature than foll term-
o Eye movements: eye rolling. eye deviation, staring, blinlang or nystagnms
o Repetitive oral movements: suckling, chewing or lip smacking.
<o Limb movements: pedaling, bicycling or boxing
o Antononuc: apnea, fluctnations in heart rate, hypertension episodes &
desamrations
Clonic seizures
o Limb jerking
o Multifocal (rarely generalized due to decreased connectivity associated with
incomplete myelination m necnates)
Myoclonic setzures
= Brnef sudden shock like jerking movements of hmbs
Tonic seizures
< Focal: persistent postunng of a limb or trunk or neck often with persistent
horizontal eye deviation
o Generalized: bilateral tonic limb extension or tonic flexion of upper
extremities often associated with tonic extension of lower extremities
Spasims
< Very brief sudden generalized jerks lasting 1-2 sec
o Distingmished from generalized tonic spells by their shorter duration
Approach to diagnosis
a. History
2 Onset of convulsions
* In the 1* 4 days of ife: e g. HIE, dimg withdrawal or metabolic caunses.
* After the 4= day: e.g. infra cranial hemorrhage and metabolic canses.
* After the 1% week: e.g. sepsis (memngitis).
o Course and duration of convulsions
o Pennatal insulis:
- Maternal diseases. medications or addiction
- Birth tranma
- Exidence of asphyxia
o Famuly history for bemign neonatal seizures or inborn errors of metabolism
b. General examination
- Search for cranial barth travma or congenital head anomalies
- S1gns suggestive of sepsis of congenital mfections
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- Severe hyperbilirubinenua plus nsk factors— kermicterus
- Abnormal Smell — metabolic canses
- Skin exanination e g. for hypomelanotic patches of toberous sclerosis
- Retinal examination for cherioretinitis in TORCH
c. Neurologic examination
- Pattern of comulsions
- Signs of raised mtra cranial tension e g. tense fontanel

Investigations

o
O
O

o

Check mitially for blood glucose, calemm magnesiom sodium. blood gases
Sepsis Screen: complete blood picture, CEP, blood culure.
CSF analysis: - For glucose, protein, Gram stain, culture and viral PCR

- Delay lumbar puncture if the baby 1s unstable
TORCH Screen for suspected cases
Neuro umaging © - Cramal ultrasound excludes intra cramal hemoithage

- CT/MRFI for bram malformations. and mfarcts

Electroencephalogram (EEG)
Metabolic Screen 1f acidotic or fanuly ustory: e g ammoma, anune acids,
lactate, vrine ammo acids and organic acids

Karyotyping for dysmorphic babies

Differendal diaznozic
Seizures should be differentiated from Jitteriness which 15 charactenzed by:

- Tremor hike movements of limbs

- Precipitated by sensory stimmli.

- Stopped by holding the limb.

- No associated autononuc changes, ocular phenomena or EEG changes
- Seen in normal infant, dimg withdrawal hypocalcemua & hypoglycemia

Treatment
o Maintain ventilation which may be compromised durnng seizures and

following anti convulsants

o Rapidly identify and treat reversible canses of seizores

- Hypoglycenma — Glucose 10% LV 2- 4 mlke
— May requure continuons ghicose infusion
- Hypocalcemma — Calcium gluconate 10% slow IV 2 mikg
- Hypomagnesenma  — Magpesium sulphate 30% LM 02 mlks

o Start parenteral anfibiotics (= acyclovir) if there is any concern of sepsis
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o Anti convulsants
Start an anficonvulsant 1f — Serzure lasting = Snuinmites
— Brief'but frequent seizures = 3 /hour
—+ Prolonged desaturations
— Hemodwmamic instability
First line: Phenobarbitone
- Loading dose 20 mg'ke IV
— If se1mres contmue at 30 mumates— mve another 10 me'ke IV and take blood for
phenobartutone level (Therapentic phenobarbital levels are 20-40 yez'ml)
- If seizumes remain imeontrolled — grve fimther 10mgkg IV (total 40 ma'ke)

-
If total loading dose of 40 mgkg of phenobarbitone was meffective

Second line : Phenvtoin

- Loading dose 20 mg'kg slow IV over 30 mimutes

— Momtor heart rate and blood pressure closely

— Better avoided m babies with poor cardiac fimetion

Third lines

Lorazepam

= (05 mg kg IV repeated every 6-8 hours

= Usnally, it does not cause hypotension or respiratory depression
Ahdazolam

" 00501 mg'ke IV, with a contimous mfusion of 0.3-1 micg'ke'min IV
®  Carry nisk of hypotension and respiratory depression

If poor 1'&511%115& to previons treatment

Therapeutic trials
» Pyndoxine or pyridoxal phosphate 100-200 mg IV with real time EEG
= The seizures abruptly cease, and the EEG normalizes in the next few hours
= If there 13 negative response to [V pynidosme _trv:
- 1 week mal of pyndoxime 100 mg oral daly
- 6 weeks of pymdoxal phosphate 30 me/ke oral daily
- Creatine 300 mg/kg daily + Folimic acid 2.5 mg bud + Biotin (10 mg od}
Aaintenance treatment
o If seiruges persist, nse phenbarbitone 3-6 my kg in 2 divided doses started 24
hours after the loading dose
¢ Most will have stopped anficonvulsants except those with abnommal neurolosy
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Self Ascessment Quir

A 4 days male miant presented m the outpatient department with bleeding from
crcumecision site. The chald was the product of a full-ferm, nommal prepnancy in a 25 year
old mother with an uncomphicated antenatal penod. Famuly ostory was negative for any
form of heveditary or acquired bleeding dizorder. He was delivered by spontaneous vamnal
delivery at home wathout any infervenfion and was on exclusive breast feeds. Prothrombin
time (PT) and partial thromboplastin time (PTT) done at that time were markediy elevated
with bemoglobin 11.5 gm/dl

a. What iz the most hkely diagnozis?

b. What are the 3 most important lines of treatment?

Caze 14
A foll-term mfant 15 bom after a normal pregnancy; delivery, however, 15 compheated by
marginzl placental separation. At 12 b of age, the child although appeanng to be in zood
healith, passes a bloody mecomum stool Intrammesoular vitammn K was admomistered 1m the
delivery room. Chmically the baby was well and all clothng indices and hemoglobin were
normal

A What is the expected diagnossT

b. How to confirm?

Casze 15

A female baby was born at 38 weeks of gestation by spontanecus delivery. Burth weight
was 3470 g and Apgar score 17373 (at 1 muoute, 5 mumutes and 10 monutes). After delivery,
the baby needed immediate cardiopulmonary resuscitation with infubation, external cardiac
massage, ventilatory assistance and an mmmediate blood transfosion for severe anenmia (Hb
25 gidL). Severe metabolic acidosis was present (pH 6.81), with artenal hypotension
(4119 pmHg)

A What 15 the clinical scenario?
b. How can vou predict neurclogic outeome?
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Causes of Neonatal Eespiratory Distress

L. Central .
CNS failure: Due to Manifected by: _ o
- Owver sedation - Slow, uregular, gaspmg respuration.
- Perinatal asphyxa - Apmeic attacks.
- Infra cramial hemomhage - Disharbed consciousness.
: . - Poor reflexas
II. Peripheral
A. Pulmonary
Lunss
- Transient tachvpnea of newborm (TTIH)
- Bespuatory distress syndrome (BD5S)
- Meconmm aspration syndrome (AAS)
- Congenital pneumonia
- Congenital lobar emphy=ema
- Lunz collapse, Cysts, Hypoplasia
Pleura
- Aur leak ez Poneumothorax
- Congemital dizphragmatic hermia (CDH)
- Plewmal effusion
Adrwans
- Vasenlar nng
- Bilateral chozmal atresia
B. Extra Pulmonary
1. Cardiac 2. Metabolic 3. Hematologic
L i W J.I_,.' .@. v
4
08 8,°° ¢
1
* Heart falure * Metabolic amdoms * Anerma
* Dhct dependant * Hypoglycemia * Polycythemia

Congenital heart diseases * Hypothermma
* (nhecal obstructive lesions

Climical si=ms of ipheral i distress
{Frade I (DLl — Tachypoes (= 60 / min) & working alae nasi
Grade IT (MModerate} _, Asmild plos intercostal & subcosial retrachons
Grade I {Severa) — Az moderate plgs srunting
Grade IV (Advanced) _, As severeplus ceniral cyanosis, distarbed consciousness
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Initial management of babies presenting with respiratory distress

1. Pesuscitation and ensure temperature stabihity

Pulse oximetry and supplemental oxygen

Chest radiograph - immediate 1f significant respratory distress or delayed unil 4
hours if muld respiratory distress

4. Review history : gestation, rupture of membranes, type of delivery, meconmm
stammed ammiotic fhmd. maternal diabetes

If RDS suggested consider infubation and early surfactant and’ or CPAP

6. Assess for chmcal mmprovement regarding:

Well/ unwell, pink/pale/boe

Perfusion

Signs of respiratory distress

Onoygen saturation D

» Chmcal improvement —observe over 10 - 20 pmmites — if quiet tachypnea —
consider TTN — routine neonatal care
* Consider echocardiography if lung fields m chest radiograph is clear
* Proceed to further support if any of the following exists:
1. No climical improvement
2. Condition deteriorates
3. Abnormal chest radiograph
4. Infant requires - dl}ﬁ:;Dn-x}'gen to mamtam saturatbion

Ll

L |
(]

{ CRER] e U] e

= [Establish IV access
- Umbilical venous catheter and start IVF 60 ml kg/day mmtially 10% dextrose
- Consider wmbilical artenial catheter for blood pressure monitoring and ABG
analysis if the infant's mnspired frachon of oxygen exceeds 407%:
= Blood tests
= Blood glucose
= (CBC with differential
= CRP
® Blood culture; Not helpful imtially as results may take 48 hours
= Blood gases
« Start IV anbbiotic ; Benzylpemeillm { or Amesxacilling and Gentanucin

Respiratory support (see RDS)
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Respiratory Distress Syndrome (RDS)
{(Hyvaline membrane disease)
Definition
A syndrome of respiratory distress occurs almost exclusively in premature due
to surfactant deficiency
RDS5 is the commonest canse of necnatal death.
Surfactant Tape 1 o
A lipoprotein produced by alveclar cells 45 =
type I starting after 20% week of gestation 3
and mature after 35 weeks (near term)).

Composed maimnly of:
- Dipalmitoyl phosphatidylcholme (Lecithin).
- Phosphatidyl glycerol.

- Surfactant protems A B C&D

Functions: reduce surface tension within the alveoli so, ™=
prevent therr collapse at the end of expiraton and
reduce the hmg stffness and work of breathmg

Causes of RDS

1. Prematursty
o The leading canse of RDS
o Incidence & seventy of RDS are related mmversely to the gestational age of
the newbom mnfant e g about 60% of prematures < 28 weeks develop RDS
2. Infant of diabetic mother
- Fetal cortisone 15 essential for surfactant production
- Matemal hyperglycemia — fetal hypennsulinemia— || fetal cortisone
3. Cesarean section(C5) and precipatate labor:
- Due to lack of stressful delivery — reduced fetal corfisone.
4. Intrapartum asphyxia
- Due to hypoxenua of alveolar cells type II.
5. Others : Second twin, male Sex, RIS in Siblings
In contrast, the mcidence of respiratory distress syndrome decreases with the following:
« Use of antenatal sterouds
» Pregnancy-induced or chrome matemal hypertension
« Prolonged nupture of membranes
« Maternal narcotic addiction

i)
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Pathophvsiology

1. 4 Surfactant —7T alveclar surface
tension — diffise  alveolar

collapse dunng expirabon

2. Low hmg comphance (lngher

1 pressure 15 required to initiate hmg
: mflation)—ncreased work of
Hypercapma m : / :
Respiratory acidosis breathmg — respiratory distress

4. Hypoxemia— alveolar cells type II dysfimction— more surfactant deficiency
— Progressive atelectasis
Clinical picture
o Progressive signs of respiratory distress are noted soon after barth and mclude
the following:
» Tachypnea
= Nasal flaning
. Expiratory grunting (from partial closure of glottis)
« Subcostal and mtercostal retractions
= Cyanosis
= Extremely immature 1n neonates may develop apnea and/or uregular
respirations
= Patients may also have edema, ilens, and oligona
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o Course
# Endogenous surfactant production usually become sufficient by 48-72
hours— Chimical improvement 15 often heralded by spontaneons dinresis
and improved blood gas values at lower inspired oxygen levels and/or
lower ventilator support
s Severe cases may end in death or complications
Diagnosis
1. Clinical

FD5 15 suspected chimcally in cases with early respiratory distress
mn presence of nsk factors particularly prematunity

2. Chest radiographs

A. Mild to moderate RDS

o Bilateral, diffuse, reficulo- granular
mfiltrates (grommd-glass appearances)

o Air bronchograms represent aerated
airways supenmposed on a background ==
of collapsed alveoli

o Poor hmg expansion (small lmgs
volumes)

B. Severe RD5
Opacification of both hmgs (White airless
hings)

3. Blood gases analysis

o InMilder RDS: Hypoxemma
o In Severe BDS: Hypoxemia +
Hypercapma +
Blespiratory acidosis
4. Sepsis workup: blood cultures, a complete blood
count with differential, and C-reactive protein
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Fetal lung maturity tests
Prediction of fetal lung matunty is denved by:
1. Estimating T ecithin/sphingommyelin ratio in the ammiotic flnd :
*If=2 — Mature hng —+ No nisk of DS
*1f1.5-2 — Transitional omg — Pisk of RDS
*If=15 — Inmatwehmg  — Severe EDS
2. The presence of phosphatidylzlycerol in the ammotc flimd— No nisk of RDS

Differeniial diagnosis
Other causes of early neonatal respiratory distress e g
Early-onset sepsis (GBS poeumonia)
Cyvanctic heart disease

Prevention of RDS

» Antenatal steroids to enhance pulmonary matunty & swfactant production

= Recommended for:

Threatened preterm labour between 24-34 weeks gestation
Preterm premature nipture of membranes

Any condition requinng elective preterm delivery

= Use : Betamethasone or dexamethasone

= Protocol: 2 doses are given 12hours apart

Control Bisk factors e g. maternal diabetes

= Expert Resuscitation

» Early alveolar Recruitment by immediate use of nasal CPAP

Early admunistration of surfactant

Treatment of RDS

A. Supportive measures
¢ Incubator care in NICU and Respiratory support (See Before)
¢ Temperahwe : goal core temperature =36 5—-37C
+ Nuintion :

— Start with ghicose 10 % and amincacids (in exteremly prematures) at
rate of 65-75 ml /kg; merease gradually over the first week to 150-180
ml'kg ; avoid overhydration that may open ductus arferiosus

— Electrolytes added at 2-3™ day

— Momnitor electrolytes and unne output
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Respiratory Support
Aim:
o Keep artenal oxveen pressure between 30 and 70 mm Hg

o The currently recommended range of oxygen sahmation targets 15 91-95%.
I. Ambient ‘head box /nasal canoula / Vapotherm

If baby looks comfortable with good saturation and good blood gases { pH =7.23
and PCO2 = 50 mmHg)
II. Nasal Continuons Posifive Airway Pressure (nCPAP)

o Recnuts and prevents collapse of surfactant-deficient alvech

o Eadyuse of CPAP for stabibhzation of at-nsk preterm mfants besinming as early
as m the delivery room reduces ventilatory needs

o Considered if oxygen safuration cannot be kept = 90% at mnspired oxygen
concentrations of 40-70% or greater

o Anocther approach 15 to intubate the preterm infant. adnumster miratracheal
surfactant and then extubate the infant and begin CPAP.

o If an infant with BDS indergoing CPAP cannot keep oxveen saturation =00%
while hreaﬁm.::, 41}-?[1'3-':: uxmeu, assmad ventl.latun and surfactant are mdicated

II. Endotracheal mmubation ( and Surfactant) and Mechanical Ventilation
» (Consider for any of the following
o Baby mmwell, marked recessions
o No mprovement on CPAP :CPAP of 3-10 cm H0 camnot keep oxygen
safuration = 90%: whle breathing 40-70% oxygen

o Infants wath respiratory failure
- Artenial bleod pH <7.20
- Artenal bleod PaCO; of = 60 mmHg
- Artenal bleod PaCy nf= 50 mmHg
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IV. Surfactant
» Prophylactic treatment
- Indicated for very low burth weight < 30 weeks
- In the first few munutes of life before climcal or radiologic confirmation
of RDS
s Bescue treatment
- For babies = 30 weeks
- Surfactant administered to ventilated mfants with clmical and or
radiological signs of DS
Tvpes
« Natural
Suvanta (Bovine surfactant) o 4mD/kg (100mgkg)
o Pepeated if necessary every 6h (up to 4 doses)
Curosurf (Porcine surfactant) o Intial dose 2 5ml'kg (200mgkg)
o Followed if pecessary by 1.253ml (100mg)kg
after 12 hours and 24hours
s Synthetic: Surfaxin which mimmc bnman surfactant
Protocol
Injected mtra tracheal via endotracheal tube
Ohbserve the baby and ventilator settings closely for 30 mimtes after the
dose
Fepeat blood gases after 30 mmnutes
Avoid EET suction for 1-4 hours if possible
Consider subsequent doses if
- Baby has high or increasing ventilator parameters after the 1™ dose
- F10), == 30% despite adequate venhilator parameters
Side effects
# Bradycardia and desaturation
» Pulmonary hemorrhage
o Aur leaks ; Poeumothorax

[ ]

[ R

E. Anabiotics
o Start antibiotics in all infants who present with respiratory distress at birth
after the sepsis screen have been obtamned.
o Discontmue antibiotics after 2-5 days if blood culiures are negative and no
maternal nsk factors found
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Complications of EDS
Disease related
o Patent ductos arteriosns (PDA) and heart failare
o Intraventnicular hemomhage (TVH)
Treatment related e 2.
o Bronchopulmonary dysplasia (BPD)
o Retinopathy of prematurity (ROP)
Prognosis: Inversely proportionate to gestational age.
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Iransient Tachvpnea of Newborn

y

o Commonest self-limited respiratory distress in full term
o Due to delay in clearance of fetal lung liquid
Risk factors
o Cesarean section
2 Maternal asthma and smolang
o Maternal diabetes
o Maternal excess analgesia
< Perinatal asphyxia
Clinical piciure
e Mild respiratory distress (tachypnea) within few hours after burth.
¢ The chest generally sounds clear without rales or thonchi ( "quiet"
tachypnea)
s Spontaneous resolution nsually ocour within 72 hours
< Promunent perilular strealang, which correlates with the engorgement of the
lymphatic system with retamed hang fluad
o Fluid in the fissures
o Hypermflated lang& mild cardiomegaly

Treatiment
Supportive care as before

1- Provide oxygen as needed

2- Antibiotics

3- Infants with significant distress have poor bowel motility and require IV fhuds
N B Hyvperactive airway and chest wheezine is commmon in later life
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Meconium Aspiration Syndrome
o Meconium-stained ammiotic fliud (MSAF) occurs in about 15 % of deliveries
o Not all neonates with MSAF develop meconmm aspiration syndrome (MSA)
o MAS occurs only in 5 % of infants with MSAF
Pathophysiology
1. Factors that promote the passage of meconium m utero include the following:
= Perinatal asphyxia
= Olhgohydranmios
= Maternal mfection/chonicammiconitis
2. Meconnum may be aspirated before, during, or just after birth
3. Outcome of meconnum aspiration:
- Complete amrways obstruction— Patchy collapse
- Incomplete airways obstroction — Adr trapping.
- Secondary infection & chemical pnenmonitis— Swrfactant dysfinction
- Pulmonary hypertension
Clinical i
o MAS occur typically in term and post-term infants
o Skin, nals and wmbilical cord may be meconmum stained
o Signs of severe respiratory distress with grminting and cyanosis
o Barrel chest in the presence of air trapping
o Aunscultated rales and rhonchi (in some cases)
o May have signs of neonatal encephalopathy
Chest radiograph
= Hypermflated chest with patchy consolidations and collapse (A)
# May be air leak e g pneumothorax (B) , poeumopericardmm (C)
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Management
A. management of meconium stained baby in the delivery room

Vigorous active neonate
— Breathing /crymg
— HE =100/mumates
- Good tone T
No
— Baby is flacad
~ Apmeic Yes
— Bradycardic

y L

o No mifial respratory stmmulaton o Throrough oropharyngeal
2 No bag and mask ventilation suctiomng with wide bore catheter
o Rapid and bnef Oro/hypopharyngeal o Prowvide warmth
suction to improve visualizaton of vocal o Smffing posiion
cord o Supplemental O as needed
o Immediate laryngeoscopy and tracheal o Nasal and gastnc suctoning of
suction through EET with ambient ammiotic fhud
oxygen all through the procedure

Routine resuscitation
as needed

B. Treatment of MAS

Respiratory support in NICU as before

Consider early mechamical ventilation (high oxygen, high rate, long
expiratory time low pressures, nse sedation)

Antibiofics

surfactant

High frequency ventilation for severe MAS
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Neonatal Cvanosis
Definition
- Blnish discoloration of slin and nmens membranes due to presence of more
than 5 pm/dl reduced hemoglobin in capillary blood.
Causes
1. Penpheral: with e g_ shock hypothermia and acrocyanosis
2. Central
A. Pulmonary e.g.
o Severe RDS
o Severe MAS
o Congemtal diaphragmatic hermia
B_Cardiac
Congenital cyanotic heart diseases (CCHD) e g.
Transposition of great artenies

i

Tricospid atresia
Tetralogy of Fallot
Total anomalous pulmonary venous refurn
C. Hematologic
o Polycythaemma
o Methemoglobinemia({congenital or acquared)
Differential diagnosis
1. Cardiac canses — Emergency echocardiography
2. Hyperoxia test
Dhfferentiate between pulmonary & cardiac canses of cyanosis if
emergency Echo 15 not readily available

R R &

# Perform arferial blood gases in room oxygen then give 100% O1 and
petform arterial blood gases again

e [fPa0); become = 150 mmHg after 100% O; — pulmonary canse of
Cyanosis.

e [fPa0); remain below 100 mmHg despite 100% O, — cardiac cause
of cyanosis; These patients should recetve PGE] infusion to mamtam
ductos arteniousus patent.

3. Blood examination — for polycythenua & methemoglobinenua
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Neonatal Apnea

Definition
o Pauoses in breathing for = 15 seconds
o Apnea > 20 second 15 associated with bradycardia and desabration
Lijology
1. Apnea of prematurity: causes
— Central (40%) : due to immatunity of respiratory centers
- Obstructive (10%) ; vpper air way cbstiuction e g neck flexion
- Mixed (50%)
2. Systemic diseases
- Sepsis
- GORD
- Anemua /polycythemma
— Inira ventricular hemorrhage (IVH)
— Electrolyte dishurbances /hypoglycemia
— Hypothernia
— Dhugs e g. sedation, prostaglandins
— Disorders e.g. RDS, PDA NEC, Pierre — Robin sequence
Treatment
o Investigate and treat any possible underlying cause e.g.
— Full sepsis screen and start broad spectrum antibiotics
— GOBRD: ensure comrect NG tube position, positioning the baby with
head up tilt. prone or lateral reduce feed volume and increase
frequency, feed thickener and anti GOR. medications
o Cardio respiratory momtoning
o Apnea chart to document frequency and seventy of apnea.
o Interventions for apnea with bradycardia and desatnrations:
¢ Tactile stimmlation
# Supplemental cxygen
» Gentile oral suction
s Posihomng: to avoid extreme flexion or extension of the neck
¢ Respiratory stinmlants: started in the 1* few days of life for those <30 wks
- Aminophylline
— Caffeme citrate
+ BiPAP(Biphasic Positive Airway Pressure) or SiIPAP(Synchromzed
Positive Asrway Pressure)
* Mechamcal ventilation if dmgs fail
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Self assessment guiz

Caze 16

Thas 15 a 29 week baby 15 brought to the neonatal it He was bomm m good condition
requirng muinimz] resuscitation and 1= puf on fo nasal CPAP in 25 % oxygen. Cheer the next
four bours, los condrhon detenorates. Oxyvgen requirement increases. There 1z obvious
recession and he 15 having recurrent apneas. A capillary gas at this pomt shows maxed

actdiosis

What iz the most likely dingnosis?
What are the 3 appropriate actions
vou should conzider?

. What does hiz chest x ray show?

;o

CazelT
A 3-day-old, 790-g female mfant had been ventilated for respuratory
distress syndrome and was being weaned effectively from the venfilator. Today she
15 noted to have an active precordium. boundmg pulses. and bypoxaa wath
bvpercarbia

a. What are the 2 most important investigaton: urgently needed?

b, What are the 3 most important differential diagnoses?

Caze 18
A termy 3500-g female delivered by cesarean section develops a respiratory rate of 70
breaths‘mun and expoatory pmbng at 1 howr of hfe She has zood tone, good color, and a
strong suck.

a. What iz the most likely diagnozisT

b. What are the 3 most important actons vou should do?

Caze 19

A girl 15 bom via cesarean section to a 34-yvear-old mother whose pregnancy was
compheated by Inpertension and abnermaal fefal heart momitonng (cardistocogram CTG).
At delivery she 15 covered m thick, green meconum and 15 hmp, apoeic, and bradveardic.
What is the appropriate action plan?



*,\ b &

* Premature (pre term): Infant born = 37 weeks pestations regardlazs to his weight

* Postmature (post term): Infant borm = 42 weeks gestations regardless to his weight

» Small for date (small for gestational age or intra utenne growth retardation):
Infant with birth weight < 10% percentile of expected from his gestational age.
= Appropnate for date:
Infant with birth weight between 10% and 90% percentile of expected from his
gestational age.
* Large for date (Large for gestational age; macrosoma):
Infant with birth weight = 90® percentile of expected from his gestational age.
Low Birth Weight infants (LBW)
* Any newbom with birth weight less than 2.5 Kg
+ Includes:- Premature & Small for Gestational Age
= Ifbirth weight < 1500 grams it 1s Very Low Birth Weight (VLBW)
= Ifbarth weight < 1000 grams it 15 Extremely Low Birth Weight (ELBW)
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Small for gestational age (5GA)
Alternative Names:
IUGR. (Intra wtenine growth restniction or Infra uterme growth retardation)
Infant with birth weight < 10 percentile of expected from his gestational age
Causes

Fetal causes Maternal causes
— Cmszet usually n the 1% mmester — Cmset usually m the 2= -3 tnmester
- Usually symmetnic [UGE. ;weight, - Usunally asvmmetnc [UGE. (Head spanng)

length and head are all <10 centile |- Fetal anomalies less frequent
— Fetal anomahes common

- Congenital mfections. - Matemal mahnitrition and poor health
- Chromosomal disorders - Placental msufficiency
- Multiple conzemital anomalies - Matemal smoking or drugs
Clinical Featares
Alert, actived mngry unlike the hypo activity of premature
Good crying and suckling power

Low weight (Head may appear large relative to the body)
Loose, dry, scaling skanl with little subcutaneons fat
Little nmscle mass in the limbs and trunk
Liable to mtrautenine distress — Meconmm staining
Complications
Perinatal asphyxia
Mecomum aspiration
Pulmonary hemorrhage
Hypoglycemma_ hypocalcenua and hypothernma
Polycythenua and hyper biliibmenyia
Management
Antenatal (if [UGR suspected)
* Repeat fetal ultrasound assessments as often as 1-2 times per week
* Doppler blood flow studies (wmbilical artery, umbilical vein fetal aorta and
cerebral arteries)
= Assessment of ammiotic fluid volume (ammiotic fhud index)
* Cardictocogram (CTG) assessment; may be daily
NatalPostnatal
1. Consider early delivery based on the above assessments and pestation
2. Consider antenatal steroids
3. Expert resuscitation as per necnatal Life support gnidelines
4. Weonatal care as before
5. Encourage Early and frequent feeding
6. Anticipate and manage hypoglyeenua hypocalcemia and polycythemia

[T T T i Y O

[T i TR i T T
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Prematurity

Features of preterm baby

1. Clinical picture of preterm

O

O QO Q Q

=]
L=

Barth weight: < 2 5kg (except infant of diabetic mother).

Birth length: <47 cm (except infant of diabetic mother).

Head cocumference: << 33cm.

Chest circumference: <30 em

Scalp hair: fine and woolly.

Skin:

— Thin pink shiny, with little subeutaneous fat

— Covered with lanugo hair{fine hair present on infants of 24 to 32 weeks'
gestation).

Nails: Don't reach the finger tips.

2. Physical appearance: help in assessing gestational age:

[ R I

Ear — shapeless and soft (immature ear cartilage).
Breast nodule — <~ 3mm diameter (or even No breast tissue palpable).
External genstalia — Female: propunent cliions, labia majora widely
separated, labia ounora protruding
— Male: scrotom smooth, no testes i scrotum
Sole creases — don’t reach beyond the anterior 2/3% of sole (or even
absent).

3. Physiological features

g Q Q- Q Q-0

Actrvity: Weak crying and activity, hypotomic with frog leg posture.
Hearmng
Startles to lond noise
Cry: Faint
sucking and swallowing: uncoordinated
Physiological janndice:
- Delavyed (after the 3™ day)
- Prolonged (for 2weeks)
- Deeper (up to 15 mg/dl).

4. Growth

o
o

Preterm infants have rapad growth.
Preterm infants at 28 weeks' gestation double their birth weight in 6 weeks
and treble it m 12 weeks
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Complications of prematurity

Respiratory

Problem

El‘ltrlﬂg"-'

Bespiratory distress syndrome

Surfactant deficiency

[

Apnea of prematurity

Immature respiratory cenire
Weak chest wall Pliable

(]

Air leaks e g. pneumthorax

Positive pressure ventilation

Aspiration svndromes

Hypoactive zag and cough reflexes

[ ]

Bronchopulmonary dysplasia

Prolonged oxygen therapy/ventilation

Cardiovascular

Problem

Etiology

(]

Patent ductus arteriosus

Flwd overload

(]

Heart failure

Fluid overload
PDA

o Hypotension Impaired water and electrolytes
regulation
Neurologic
Problem Etiology
o Kemicterus Immature blood brain bamer

(]

Infraventnicular hemormrhage

Fragile pressure passive cerebral
blood vessels
Fluctuations m blood pressure

(]

Hypoxic-1schaemic
encephalopathy

Many nsk factors

U
L

Fetinopathy of prematunty

See later

-
L

Sensinsural deafness

Late sequel to peninatal asphyxia

Hematologic

Problem

Etiology

(]

Anemias

Frequent sampling
Defective stores e.g. iron folic,...

-
L

Coagulopathy /DIC

Defective coasulation factors

Crastro intestinal

Problem Etiology
o NEC See before
o (astro oesphageal reflux Weak cardia , | gasinic capacity and
disease{GOED) hyperactive pylonc muscles

(]

Poor weight gain

Poor suckling, swallowmmg and
digestion and absorption
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Nutritdonal

Problem Etiology
o Osteopenia of prematunity — Phosphate deficiency
o Rackets — Vitamin D and calciom deficiency
> Malnuintion - High growth rate

- Poor suckling. swallowing and
digestion and absorption
— Little subcutaneous fat

Renal
Problem Etiology
> More prone to - Immature renal functions :
— Dehydration - = capacity of unne
- Metabolic acidosis concentration
- w capacity of acid formation
Metabolic
Problem Etiology
o More prone to
- Hypoglycema - Liitle glycogen stores
— Jaundice - Immature hepatic enzymes
Immunologic
Problem Etiology
> More prone fo
— Neonatal sepsis — Deficient humoral & cellular
- Neonatal meningitis mmunity
- Decreased transplacental
antibodies

- Deficient physical barmers
- Invasive techmques as exchange
transfusion / catheterization /

miubation
Temperature control
Problem Etiology
> Hypothermia - Liftle subcutaneous fat

- Immature heat regulating center
- Large surface area relative to
welght — excess heat loss
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Management of prematurity/SGA

Prenatal management

o Induction of fetal lung matunty by prenatal steroids for VLBW and ET1 BW
o Consider prenatal transfer to a higher center

Delivery room management

Resnscitaton
o Resuscitate as usual very gently (see before)
Eeep dry and warm: plastic bags may be used
Consider nasal CPAP very early arer
Consider ET tube insertion 1f <28 weeks (oral distance = 6— (wr m kg)
Give surfactant if
— Intubation was required in resuscitation
— Preterm require = 40% oxygen to keep saturation =90% for 15-30 numites
NICTU management
Initial
Venous access (UVC),and arterial line
Start glucose infision
Give vitanun K 0.5 mp IM or IV
Start empric anfibiotics after cultures and swabs
Respiratory support | Early CPAP, surfactant and
respiratory monitoring
Crrculation support
Further care
1. Thermoregulation and skin care
2. Fluids balance
Amount
— On the 1% day of life. 60-80ml/kg (90 ml'kg if VLBW)
— Advance by 20 ml'kg per day to a maxinmm of 150-180 ml'kg per day.
— Adjust up and down according to the infant's climcal condition, plasma
sodmm, urine output{normal=1-3mlkg'hour) and daly weight change
Type
— Dextrose 10% (or 5% in ELBW)
— Check electrolytes and calcmun at 12-24 howrs of age
— Electrolytes added after 24 hours of age, when vnne output 15 adequate
— Basal needs are sodium 15 2-3 mEq/kg/d, potassium 1-2 mEq/kg/d, and
calcmm 45 me'ks/d (elemental calcinm).

r

O
O
O
O

[ Y T T i T

i
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3. Nutrition
A. Total Parenteral Nutrition ([TPXN)

o IV admimstration of all mmtnents (fats, carbohydrates, proteins,
vitanuns and minerals) necessary for metabolic requurements and
growth while awatting attainment of adequate enteral mtake

» Given wia peripheral vein UVC or peripherally inserted central
catheter(PICC)

+ Calones

— Start with 50 kal'kg/day
— Increase slowly to 90-100 kallg/day by day 5 — 7 of life
— Energy targets (kealkg/day):120 for premature , 140 for IUGE.

And 100 1n term infants (Concize pediatrics)
¢ Macronptnients
m 46mgkg/min 1 gzmkglday 0.5 em/kg/day
1* day 1% day 2% day

A.:luam:eh}r 051 mgkemn | gmkgiday 0.5 gmke'day
_ 12 mgkeimin 35 smhelday  3emkelday
Blood glicose  Blood wreanitrogen  Serum triglycerides

Ca]mr_ share IR 10 % 40%

Preparation [BESE LTSN Ammovenous 10%  Intraliped 10%
D10%% for =1 kg {1 grams/10ml) (1 gram10ml}
Concentrations = Tntralipid 20%

12 5% use PICC (2zram/10ml)

» Micronuinents

— Water soluble vitamins (Soluvit)
— Lipid soluble vitamins (Vitalipid 4ml'kcg/day added to intralipid)
— Phosphate({Glycophos)
— Trace elements

B. Enteral feeding

o Avoidin

= Babies on pressors e.g. Dopanune

* Hemodynanueally sigruficant PDA requinng indomethacin or

tbuprefen or surgical closure
= Sepsis/suspected sepsis
* Abnormal GIT exanmnation or large/zreen residuals
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o Enteral feed choice
= Mother’s Breast milk plus fortifiers or premature formmla

o Route [
= Nasogastric tube(NGT) until 35-36 weels of age
® Large preterm =33weeks can be fed by suckling

o Plan
* Trophic feeding (nummal enteral feeding)
— Started at 48 hours for 3 days
- Amount: 1 ml q2- 4 s,
— Precautions:

a) Feeds should be stopped cnly if there are signs of
intolerance ; abdonunal distension sigmificant vonuting,
bilious aspirates or if NEC is suspected.

b) Recommence after 4-6 hrs as symptoms resolve

= Nutntional feeding
— Started on day 5 or at 48 howrs for stable babies = kg
(When 1t 15 clear that nunimal enteral feeds are tolerated)
— Amount :1- 2ml. q 3 brs
— Feeding advance: 1ml g 8 hrs
C. Nutritional supplements (mainly for those bom at <34 wis gestation)
o Multivitamin drops
— Started by 2 weeks of age (or at start of enteral feeds if later)
— Oxrally, once daily for up to lyr
— Vitamun D 1000 IU/day, Folic acid 1 me/day, Vit E 6-8 IU/day
o Iron
— Begin by 2-4 weeks of life when enteral feedings are tolerated
— Dose 2-4 mp elemental won'kg/day until 6 months comrected age

4. Identify and treat complications e.g.

a. Episodes of apnea and bradveardia and desamration
o Exclude an underlying canse.
o Caffeine citrate
o CPAP 15 often necessary

b. Intraventricular hemorrhage
o Usnally occur within the first 72 howrs of hife
o Common i those with perinatal asphyxia and severe RDS
o Management (see before)
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c. Patent Ductus Arteriosus (PDA)
o May be asymptomatic
o May cause
— Apnea and bradycardia
— Increased oxygen requirement
— Dafficulty in weamng the infant from artificial ventilation
— Bounding pulse | basal systolic omyrnmy and heart failure
Echocardiography 1s diagnostic
Management (for symptomatic infant)
— Avoided by careful flud balance
— Restrict current IV fluids
— Pharmacologic closure with indomethacin  or ibuprofen
— Surgical ligation 1f pharmacologic closure fail
d. Retinopathy of prematurity (Retro-lental fibroplasia)
Definition
o Betinal vascular proliferation which may progress to retinal detachment,
fibrosts and even blindness
Risk factors
o All babies < 1500 g birth weight or < 32 weeks' gestational age
o Exposed to nncontrolled high concentrations of oxygen (controversial)
Clinically
= No wammng signs, so
screening of babies at risk
15 mandatory
Often gradually occnmng
astigmatism retinal
detachment , and
amblyopia

1

i

Management
Preventie
— Screemng of babies at nsk is before discharge, and at 3 months of age
— Lowest O for the least duration if O- therapy is indicated (controversial)

Curative
— Laser therapy
— Follonw un the affected babies at & months interals
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. Bronchopulmonary dyvsplasia {BPD) /Chronic Lung Disease
s Infants who are oxygen dependent at a post-menstrual age of 36 weeks
¢ Dung damage is due to pressure and velume tranma from artificial
ventilation oxygen toxicity and infection.
s Chest X-ray :shows widespread areas of opacification. sometimes with
cystic changes
# These babies are more susceptible to recurrent wheezing, severe
bronchiolitis and chest infections
f. Neurodevelopmental problems
High mcidence of
Cerebral palsy
Delayed language development
sensorinenral heanng loss and visnal imparment.

[ R

Dizcharge from incubator

a. Criteria for discharge

Infant == 1800 grams with good suckling

Adequate oral feeding { can tolerate 150 ml'kg per day)

Maintam his temperature outside the meubator

Normal vital data outside the incubator.

No catical illness nor abnormal lab findings

Infants with muld BPD may be discharged home on home oxygen
therapy with nasal cannula

b. Make notes for
s Clnical exanunation with discharge weight and head circomference
o Dhscharge summary and discharge medications prescribed
¢. Instructions to the parents:
s Keep infant away from infection ; oumimize handling and over crowding
» Schedule for feeding
s Schedule follow up visits to monitor growth. feeding and
nenrodevelopment and vaccination (according to chronologic age )
s Advice given to parents regarding how and when to seek medical advice
d. Some babies require arrangements for:
# Heanng screening
s Screening for retinopathy of prematurity
= Hip ultrasound e g. if fanuly history of developmental hip dysplasia or
breech delivery (osually done at 4 weeks of age)
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Postmarturity

>

Definiti
Infant bom after 42 completed weeks of gestation, as calculated from the mother's
last menstrual peniod, regardless of weight at burth
Canses
- Unknown in most cases.
- High mncidence with tnsomies or anencephaly.
Features
{(Most features are due to placental insufficiency)
Face : opened eye and alert baby
Skin : pale,wnnkled, peeling, no lanugo hair £ meconmm staming.

O
O
Q
O
O

Complications

Perinatal asphyxia + Meconim aspiration syndrome

Hypoglycaenua (depleted glycogen stores).

Polycythaenua

Persistent pulmonary hyperfension

Prognosis
When delivery 15 delayed 3 wk or more beyond termy. moriality 1s significantly
increased; approximately 3 folds as for full term
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ssnata yposlycemia

Definition
¢ In neonates; there is no consensus about blood ghicose level below which

hypoglycemia 15 defined
» Practical defimifions (not evidence based)

— In the first 24 hours: blood glucose < 40 mg/dl { 2.2 mmol/T)

- Above 24 hours after birth- blood glucose << 45 mg/dl (2.5 mmol/T)
» WHO recommends keeping blood glucose == 47 mg/dl (2.6 mmol/T)

{Meonatal Emerpencies, Harvard University, 2010)
Risk factors for hvpoglveemia
1. Increased demand or decreased supply

< Small for gestational age

< Preterm

< Perinatal asphyxia

o Polycythemia

o Hypothermma

o Neonatal sepsis
. Hyperinsulinism e.g.

o Large for gestational age e g Infant of diabetic mother

o Hemolytic disease of newbom

o Beclowith Wiedemann syndrome
. Endocrinopathy

o Growth hormone deficiency

o Congenital adrenal hyperplasia
4. Imborn errors of metabolism

-3

]

o Glycogen storage disease
o Galactosenua
o Organic academia
o Fatty acid oxidation defects
Clinical Picture
1. Asymptomatic: common presentation
2. Symptomatic:
- Iitteniness - Apneic episodes
- Tachvpnea - Lethargy or floppiness, poor feeding
- Pallor - Cyanosis
- Weak or igh-pitched ery | - Convolsions or eye-rolling
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Management
Foutine screening and monitoring of bleod glucose 1s recommmended only for

infants who have nszk factors or who have clinical manifestations
1. Asymptomatic high risk babies
+ Keep warm
¢ Feed early (within 1 hour of birth ) and 1f enteral feeding contraindicated
start glucose 10% (D10% infision
¢ Glocose screemng 30 munutes after the first feed
s If low despite feeding, give D10% bolus of 2-4 ml /kg IV
¢ Monitor blood glucose before 224 37 4% feeds and vntil at least 2
consecutive normal blood glucose
s [If the baby 15 already on IVF, ensure that glucose intake is appropriate

Ghicoze ntake (me'ke'mm) = fhod rate (ol'he) = %6 glucose / 6 = weight (kg)
= Interm=3-3 mgkg/oun
= In preferm = 4-6 mg/kgmun
= In5GA =68 mpkpmun

(B ]

. Symptomatic

* Immediate D10% bolus 2- 4ml’kg followed by continnous D10% IV mfusion

+ If hypoglycemia persists; T glucose infusion rate steadily up to 10-12 me'kg/min
= If hypoglycenma persists; add hydrocortisone 2.5 mg kg Shourly

= Momtor blood glucose frequently until stable

'
A. Blood glucose stable = 50 mg/dl for 24 hours

+ Withdraw hydrocortisone slowly
= Taper the infosion gradually and advance feeding

B. Consider yperinsulinism if glucose infusion rate > 11 mg/ke/min
o Workup mclude: Hypoketotic hypoglycenma with increased ¢ peptide
o Drug options: Glucagon Diazoxide, Somatestatin analogue

C. Persistent hypoglveemia
+ Investgate for endocrinopathy
* Investigate for mbom emors of metabolizm

N.B: - Blood glucose results <40 mg/d] should be confirmed in the laboratory
- Dextrose concentration = 12.5% should be given via a central venous line
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Infant of diabetic mother

Definition

* Neonate bomn to diabetic mother (Frank or gestational diabetes mellitus).
Features

. Emmmnij delivered preterm with T birth weight (Large for gpestabonal age)

“P]lllm:[:iwithpmﬂffplemnﬂcﬁmm S
¥

Matemal hyperglycemia — fetal
hyperglycenua — mcrease fetal hepatic
glucose uptake, glycogen synthesis &
enhance lipogenesis & protein synthesis —
macrosonia (increased growth of all
organs except for the brain)

Common problems
2. Metabohic

o Hypoglycemia (in 25 %) due to: Maternal hyperglycemia — fetal
hyperglycemia — increased fetal insulin production. After birth —
interruption of high maternal ghucose to the necnate while
hypennsulinemia 1s going on — hypoglycemia (nsually marked after 1-3
hours postnatal)

o Hypocalcaemua & hypomagnesenua due to: transient hypoparathyroidism

o Hyperbilimobinaemia due to: polycythaenma and reduced RBCs life span
(Both hypoglycemia and hypocalcaemia —¥ifteriness and seizures)

3. Respiratory
o Respiratory distress syndrome
o Transient tachypoea of newbom
4. Hyper insulinemic features

o Macrosomia may predispose to difficult labor & barth mjury

o Transient hypertrophic cardiomyyopathy

o Visceromegaly

2 Polycythenua (Renal vemn thrombosis 1s conumon)

4. Congenital anomalies (are 3 fold common, especially)
Congemital heart diseases

Sacral agenesis

Left microcolon

Neural tube defects

L

LS &
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Management
* Proper control of maternal diabetes and follow gmdelines for preterm delivery
* Natal and postnatal
¢ Delivery room and NICTU care
o Treatment of hypoglycenua
— Encourage early feeding
— Monitor blood ghicose before every feed
— Manage hypoglycenua as before
o Observe for and manage comphications
— Polycythemma ( hydration | partial exchange)
— Jaundice (phototherapy)
— Echocardiography if heart nmrmurs or other signs suggesting
congenital heart or cardiomyopathy

o Discharge if no hypoglycenma for 2448 hows on enteral feeds only and no
other compheation
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Oesophageal atresia / Trachea Oesophageal Fistula

Definition

o Congenitally interrupted esophagus

o Omne or more fistulae may be present between the malformed esophagus and
the trachea_

Clinical types

0 § (U [
e | | @ | o

Type A (10%) Type B (< 1%) Type C (85%) Type E ( 4%)
Oasophageal atresia | Oesophageal atresia | Oesophageal atresia | TOF without
without fistula (pure | wath prosamal TOF with distal TOF oesophageal atresia
esophageal atresia) (H-type fistula)

Incidence

o 1:3500 live births
@ Meore than half will have additional malformations
History
Antenatal nltrasound sometimes shows
o Polyhydrammios
o Absent stomach bubble
o Associated congenifal anomahies
Clinical features
o Excessive production of frothy saliva
= Episodes of chocking and cyanosis exacerbated with attepts at feeding
< Failure to pass naso gastric tube
Investigations
2 Chest x ray with naso gastric fube 1n sitn reveals tip of tube in the
oesophageal pouch ; presence of gas mn stomach mdicate a fistula
o Barmm swallow can detect H type (avoided 1n atresia; nsk of aspiration 1)
o search for other anomalies by Echo |, renal nltrasound spine x ray
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Plain x ray chest shows Barnum swallow shows Banum swallow

curling up of the NGT m barium filled esophageal shows H shaped

the cesophgeal pouch pouch TOE
Management

¢ Nurse head up and prone

# Pass a large bore tube and keep on low level suction to prevent aspiration of
secretions

¢ Transfer to a surgical center when stable for repair

Duodenal atresia
Definition
Congenital discontrmuty of the doodenum nsually mn the region of the ampulla of
Vater that leads to bowel obstruction
Incidence
Down syndrome (30%), prematurity and malrotation
Clinical § .
o Antenatal history of polyhydrammios
o Bilious vomating within hours of birth
o Dhistended stomach
o Delayed passage of and small amounts of meconinm
Investigations
o Abdomnal x ray “double bubble sign of distended
o stomach and duodenm
o Blood : electrolytes, glucose and blood gases
drsauncng
e Stop enteral feeding, start IVF, and insert nasogasinic tube on free dramage
¢ Correct electrolyte and acid base disturbances
» Transfer to a surgical center when stable for repair
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Benign Neonatal skin disorders

Criteria
+ Etology 1s unknown m most of them
+ FRequire no treatment
¢ Fade spontanecusly

1. Ervthema toxicum neonatorum
o Bemgn self-limited, asymptomatic disorder
= Lesions usunally begmn 24 to 48 howrs after birth
o Infense ervthema with a central papule or pustule
that resembles a flea bite
< The eruption fades spontanecusly within 5 to 7 days.
No treatment 1s necessary

2. Transient Neonatal Pusmlar Melanosis
2 Presents at birth with 1- to 2-mm sterile
vesiculopustules or muptured pustules

= Disappear in 24 to 48 hours, leaving pigmented
macules with a collarette of scale

3. Neonatal acne
o Multiple, 1- 2-cm yellowish-white papules
2 Usually located over the nose and cheeks of full-term infants
< It represents a normal physiologic response to maternal androgenic
stimmlation of sebaceons gland growth
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4. Cuds Marmorata
o Transient, netlike, reddish-blue mottling
of the skin caunsed by vanable vascular
o It 15 a normal response to chilling, and on
rewarming, normal skin color refums

5. Mongolian spots
o Flat, slate-gray to blnish-black poorly
circnmscribed macules.
o They are located most commmonly over
the hnmbosacral area and buftocks
o More in dark skinned infants




Page | 234 Tihastraded Badsy Melsom

| Diaperﬂerm:t-fﬁé |

1. Irritant Diaper Dermatits

< The diaper area 15 bathed in vrme and stool
and occluded by plastic diaper covers

= Failure to change diapers frequently
provides time for fecal bacteria to form
ammonia by splitting the urea in urine

o Erythema; scaling; and, at tmes. maceration
are usually confined to the convex surfaces of the permeum lower
abdomen. buttocks. and proximal thighs, spanng intertriginous areas

Treatment

— Frequent diaper changes and gentle cleansing

— Lubricants and barner pastes

- A short course of low-potency steroids may hasten resolution

2. Candidal Diaper Dermaritis
o A common sequela of oral or parenteral antibiotic therapy
o Brght red emaption, with sharp
borders and pinpoint satellite
papules and pustules
o Intertngmons areas are
imvohved
o May be with oral thrush
Treatment
— Topical antifungal therapy
— The occasional resistant case mavy requure a bnef course of oral medication.

3. Staphvlococcal Diaper Dermatitis

o Thin-walled pustules on an
erythematous base

o Typically. these mipture rapidly and
div, producing a collarette of
scaling around the denuded red base

Treatment

— Oral and topical antibiotics
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Examination of newhorn

Quick examination -'

Value: detect life threatening insults
o Appgar sconng —> (done at 1, 5 minutes; at 5 munutes 15 more important).
o Normal newborn is conscious, active, alert
o Color

o Normal newborn 1s pinkish in color.

o Abnormal appearance of the newborn may be:
— Pallor
— Plethora
— Cyanosis
— Jaundice

s Vital signs

o Heart rate (120 — 140 beat/minute)
- < 80 — Bradvcardia
- > 180 — tachycardia

o Bespiratory rate (= 40 /minute)
-> 60 — tachypnea (RD)

o Temperatore (36 —37.5°C)
- =335 — hypothermmia

o Mean blood pressure (should equal gestational age 1n weeks)

o After the end of quick exanunation the newbom will be considered as
o Normal — Proceed to other lines of examination
o Abnormal — Admmt e g. to NICU

Detailed examination :

Measurements
o Weight
o Length
o Head circnmference
Rezional W
a- Head

- Apomalies / dysmorphism

— Birth trapma

— Fontanels
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— Congenital cataract /subconjuactival hemorrhapge
— Ol fiass
b- Neck
o Short neck or webbing (Tumer).
o Goitre (enlarged thyroud).
c- Limbs
o Barth travma /Malformations.
o Developmental Hip Diysplasia (DIDH)
Eizk factors
o Family history
o Breech presentation
o Ohghvdrammos
o Congemtal myopathees and newrological disease
Scresning
o Ifnsk factor present and newhom
o Hipulhrzsound scan at 4-6 weaks
o Refer to orthopedics only if ultasound abnormal
Abnormal clhinical examination include
*  Posimve Ortolans s test (Abduchng the feror produces a palpable chink)
Positrve Barlow s test (femoral head pushed more away from  acetabulbum})
Asymmetneal gluteal creases
Limited hip abduchon
If hip examination confirmed fo be abnormal

*  Arrange for eardy hip ultrasound (Between 2- 4 weeks of hife)
*  Amange early arthopedic referral
d- Genitalia
o Ambigoous genitalia
o Undescended testis/ Hypospadms
e- Skin
o Meconum stammng skin | natls and umbilical stump
o Edema (Hydrops fetalis).
f- Unne and stool
o Normal neonate should pass nnne & meconimm withm 24 hrs of birth
a- Cardiovascular system
o Apex beat: Normally in Left 4® space at the mid clavicular line.
o Mummyrs: Most of omrnmirs in early neonatal penod are transient
o Femoral pulsations: If absent Acrtic coarctation 15 suspected.
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b- Chest examination
o Signs of respiratory distress.
o Apnea
o Anscultation for wheezes, crepitations, ...
c- Abdominal examination
o Liver may be palpable 2 cm 1n neonates
o Check for organomegaly, ascitis, umbilicus, ...
o Canses of neonatal abdominal masses e g.:
— Hydronephrosis.
— Multicystic — dysplastic kadney.
— Owanan cyst.
Intestinal duplication.
Neurcblastoma.
Wilm's tumeor.
o Scaphoid abdomen with severe respiratory distress strongly suspect
congenital diaphragmatic hemia
d- Nenrological examination
o Level consciousness.
o Muscle tone (normally flexed all himbs).
o Neonatal reflexes  tendon reflexes and prinutive reflexes)

Special examination |

1. Check for congenital anomalies e.g.
s Cleft hp
Tracheo-esophageal fistula
Limb anomalies e.g_ talipes equinns
Congenital heart diseases
Imperforate anms.
. Search of birth injuries e.g.
¢ Cranial mpunes
s Nerve injunies
3. Assessment of gestational age
s From the history (last menstrual peniod).
¢ From the ultrasound exam during pregnancy
- Biparietal diameter
- Femoral length
¢ From ohv=sical and peurolosical assessment: Wew Ballard Scome

¥
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The New Ballard Score
» A set of procedures developed by Dr. Jeanne [ Ballard, to determune gestational
Age throngh nenrommscular and physical assessment of a newborn fetus
» Usually done after newbom stabilization
A Newronmscular maternity
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Ilhushraded Baby Nelsom
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Growth and development

Case 1
a. Absent both tibial and femeoral epiphysis ( 1.e. delayed bone age)
b. Congenital hypothyroidism
c. Widely open antenor fontanel and open posterior fontanel = 1 em

Case 2

D
In congenital adrenal hyperplasia, a deficiency of enzyme 21-hydroxylase
causes an interruption in the pathway for production of cortisol; the end
result is hypersecretion of androgenic precursors and clinical manifestations
of virilism and protein anabolism and there is rapid growth in stature, with
marked acceleration of osseous matwration. The result 1s early closure of
epiphyses and failure to achieve full growth

Case 3

B
A normal 3-month-old mnfant can raise his or her face 45° to 90° from the
horizontal. Not until 6 to 8 months of age should an infant be able to
mamntain a seated position

Case 4

C

Infant feeding

Case 1l
a. lactose intolerance secondary to post gastro enteritis syndrome
Clinical pointers to diagnosis:
- Persistent diarrhea
- Peri anal soreness
- Iimitability with distended abdomen
b. Laboratory diagnosis
- Detect reducing substance in stool (lactose)
- Detect acidic pH of stool (lactic acid)
c. Use of lactose free milk for two weeks
Case 2
a. A homanized formula
b. Feed at 3 hours intervals, so mumber of feeds about 8/24 hours
c. Amonnt of nulk requared /feed
- Age in months X 10 + 100 = 120 mil
- Amount can be calculated by calonc method as well



FPage | 242

d. Preparation of the formmla (concentration of milk given)
i- Fornmla of dried powdered oulks:
< One measure of 4 gm diluted by 30 ml boiled water e g Liptonul,
Nan, Aptanul 1.
< One measure of & gm diluted by 60 mL botled water e.g. Similac,
S 20.
u- Formula of fresh flmd animal nulk: not preferred at all before 1 year
Case 3
a. Cow milk protein allergy
b. Laboratory test required
- Oceult blood 1n stocl
- A Skin prick test or radicallergosorbent test (FAST)
- Therapeutic trial of milk withdrawal i3 more mformative
c. Use of Casemn hydrolysate based formula; the best choice
NE
o Most gastrointestinal manifestations resolve within several days
o Cow's milk m the mother's diet 15 the most common identifiable canse of
food-allergic reactions mn nursing infants
o About 30% of nfants who experience proctocolitis while nursing
mmproves with removal of cow's milk from the mother's diet
(Nelzon raxtbook of pediatrics)
Case 4
1. Lactose free formula
2. Predigested formmla
3. Phenylalanme low formmla
4. Lactose free formula
5. Premature formmla
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Nutrition
Case 1
a. Probable diagnosis; Edematous PCM (mostly Kwashiorkor)
Features suggesting diagnosts:
- Characteristic edema
- Muscle wasting
- Weight /expected weight at 10 months between 60-80% with edema
- Skan changes over buttocks
- Pallor; mdicating possible anemia
- Enlarged liver
b. see textbook
Case 2
a. Dietetic Marasmus
b. Possible 4 nisk factors
- Exclusive breast-feeding and delaved weaming
- Insufficient breast nulk
- Being one of twin; vsually have higher growth rates
- Low birth weight
Case 3
a. 3rd degree marasnms secondary to congenital heart disease; ASD
b. Congenital heart disease; ASD
c. Direct your investigations to diagnose the congenstal heart disease e.g.
echocardiography .chest x ray and ECG
d. Lines of treatment
o Consult pediatric cardiologist and outritiomist
o Medical
- Control heart falure (dmretrics, digoxin, vasodilaters).
- Daetetic treatment as before
o Interventional Surgical
- ASD complicated with growth faiture will usually require
transcatheter or open heart surgical closure when the baby reaches
suitable size for miervenion
Case 4
a. Rickets complicated with hypocalcenia tetany
b. See treatment of tetany
Case 5
B
Case 6
E
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Genetics

Case 1

a. Tumer syndrome

b. See textbook
Case 1

a. Down syndrome

b. Ducdenal atresia and congemital acyanofic heart disease (likely

endocardial cushion defect or V5D)
c. Place a nasogastric tube and start IV fluids and electrolytes
Treatment of the congenital heart disease
Investigate for and treat jaundice
Surgical consult for a duodenostomy.
d. An echocardiogram
A karyotype

Casel
Subluxation of the atlantoaxial joint
Cased

- Likely diagnosis 1s Down syndrome complicated by acute leukenua (acute

myeloid lenkenua or acute lymphoblastic leukenua)
- Immediate blood film with differential count for blast cells and arrange for
bone marrow exanunation at the first chance
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Diarrhea
Case 1
a. IMagnosis: Infussusception complicating acute gastro enferstis
b. Investigations:
Abdominal ultrasound is the gold standard to diagnose Intussusception
Other mportant mvestigations:
— Serum electrolytes
— Blood vrea nitrogen and creatinine
- Stoel culture
- CBC
c. Management:
Cotrect dehydration and electrolyte disturbances
Consult pediatric surgeon immediately

Case 2
a. Severe dehydration
b. Insert IV line —Take blood sample for investigations (Electrolytes .BUN/
CBC/ Blood gases) —Push 20 ml /kg normal saline IV and watch for
improvement of perfusion and mental status

Case 3
a. Moderate (to severe) dehydration
b. ORS is not suitable due to repeated vomuting and being tired
c. Amount of fluids required = 100 ml kg
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Infection
Casel
a. Pertussis ( baby was infected most likely from his mother)
b. Confirm diagnosis by nasopharymgeal swab and smear or PCE. or culture
for B. Pertussis and B. Para perfussis
Case 1
Typhoid fever
Case 3
a. Typhoid fever
b. The inportant 4 lines of treatment ncluding
— Keep NPO, Intravencus line and intravenous flmids (correct shock
then mamtenance fluds)
— Fresh blood transfusion
- Ceftriaxone IV daily
— Surpical consultation for possible resection of involved part
(Don't forget typhoid fever 1s a notifiable disease)
Lased
a. Meonatal tetanms (tetanus necnatornm)
b. Picture (a) shows Risus Sardomicus and tnismms ({lock jaw) and photo(b)
shows tomc or board like ngidity and Opisthotonus
Case 3
If a child 15 nmmnminized, or unnmimization 1s mcomplete for tetanus, a dose of
the appropriate vaccine for age should be given along with tetanus imnmine
globulin (TIG) if the wound is considered durty. As this child 15 5 years old,
DTaP would be the best choice according to the childhood mmmmmzation
schedule.
Case 6
o Intrammscular momne serom globulin can prevent measles if given
within & days of exposure
o Live vaccination is given 3 months later
Case 7
a. Rubella
b. Measures for her nmm include: test immediately for Rubella anfibodies
— Negative and remain negative means she escaped infection
— Positive for Rubella Ab IzG means she 15 imnmne
— Negative and tum up positive means she got the infection
(If the mother got the infection; abortion 1s nmch better than IVIG)
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Case 8
a. Important 4 investigations inchide:
— Viural markers to exclude other causes of hepatibis ; HBV HAV HCV CMV
— Heterophile antibody tests to confirm mfections mononucleosis
— Sepsis screen ‘Blood culture, throat swab
— Prothrombin time assesses severity of hepatitis
b. Diagnosis: Infectious mononucleosis with EBV hepatitis
Case 9
a. Erythema infectiosum
b. Parvo B19 vims
Case 10
a. Vancella
b. Vancella associated cerebellitis and cerebellar ataxia
c. Clinical recovery is typically rapid, occuming within 24-72 hr, and is nsually
complete without treatment
Case 11
a. Hand Foct and Mouth disease
b. Coxachie A virus
Case 12
a. Mumps complicated with minengoencephalitis and orchitis
b. CT scan bramn and ,when hemodynanucally stabilized, lumbar punciure
c. Lumbar puncture likely shows evidence of viral meningitis
— Increased pressure of cerebrospinal fluid
- Increased protein
- Normal sugar
- Domunance of lymphocytes in the cell population
- No bactena
Case 13
a. Mumps comphcated with acute pancreatitis and viral myocarditis
b. Investigations are
— For myocarditis : chest x ray (cardiomegaly), ECG, and
Echocardiography
— For acute pancreatifis: serem lipase, serum calemm, lipid profile,
abdominal ultrasound and CT
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Neonatology
Case 1
a. Apgar score at 1 ounute 3

b. Apgar score before 5 mumutes 10 (crying baby = Apgar score 8-10)

Case 2

a. Immediate first actions mclude:
— Dry and wrap
— Open airway
— Call for help

— Assess breathing. HR color and tone
b. Next steps wnclude
— Inflation breaths 3 at 30 ecmH:0 for 2-3 seconds each to see chest nize
— Ventilation breaths;15 breaths over 30 seconds
— External cardiac massage for 30 seconds
— Reassess as before
. Next actions
— Insert endotracheal tube
— Continue ventilation and cardiac compressions
d. Send blood for pH, blood gases, hemoglobin and glucose
e. Adrenaline 0.1 mlkg 1:10.000 solution
f Repeat adrenaline and give sodmm bicarbonate and request for emergency O
negative blood transfusion
g. Continue care and mechanical ventilation m NICU
Case 3
a. Fluoroscopy of the chest
b. Phrenic nerve palsy associated with Exb’s palsy
Case 4
Fracture of nght clavicle
Case 3
a. Adrenal hemorrhage (difficult breech delivery .and possible asphyxia at
birth are nsk factors i addition to bleeding tendency with prolonged
PFLFTT)
b. Emergency abdominal ultrasonography
c. Initial 4 hines of treatment after securing ABC:
— Fresh blood transfusion and follow vwp of hemoglobin
— Fresh plasma transfusion and follow up of PT and PTT
- WVitamin k therapy
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— Phototherapy and follow up of TSB
Case 6
a. Neonatal sepsis suggested by:
1. Risk factors: Premature Bupture of membranes 21 hours, Matermal
intrapartum fever 38.1C
2. Not doing well necnate pale and mottled respiratory distress and
lethargy
b. Chest x ray shows nonspecific coarse opacities of both lung fields more
on the nght { in the course of sepsis ;necnatal pnenmonia 15 suggested)
c. Sepsis screen (discuss) blood glucose | electrolytes and blood gases
Case 7
a. There 1z Ppeumatosis-intestinalis and thickened intestinal wall
b. NEC
c. Hold enteral feeds, NGT, start TPN— obtain sepsis worlup — empiric
anfibiotics— surgical consult (see treatment for NEC)
Casze 8
a Congemtal mibella syndrome
b. Blueberry omffin rash (see CES): this rash 15 not pathognomonic to CRS
:it can be seen in congenital CMV mfection and severe hemolytic disease
of newbom
Case 8
a Physiclogic janndice exaggerated with the cephalhematoma
b. Only phototherapy 1s requuired
Case 10
a. ABO incompatibility
b. Investigations
- Reticulocytic count (B.C)
— Direct coombs test
- Blood film
- Senal assessment of Hb% - TSB and B.C
Case 11
a. Breast nilk jaundice
b. Hold breast milk for 24-48 hours and feed fornmila nmulk{now opfienal)
(M_B: If there is no response and TSB continues to nse Criggler Najjar
syndrome should be considered and a therapeutic trial with oral
phencbarbitone should be mstituted)
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Case 11
a. DHagnosis
- Acute bihmibin encephalopathy(kemicterus)
- Secondary to hemolytic disease of newbom due fo ABO meompatibility
— Fask 15 mereased by the cephalhematoma
b. Investigations
— Dnrect Coombs test
— Senal follow up of TSB and Hb%
— For the cephalhematoma:
= Skull CT
=  Bram ulfrasound
(To mle out infractanial hemorrhage as a canse of se1zures)
— Sepsis workup (fo rule out sepsis as a canse of not doing well newbom)
¢. Management

- Immediate exchange transfusion
= ensive phototherapy dunng waiting for and after exchange
- Senal follow up of T5B and Hb%
- IVIG
Case 13
a. The most likely diagnosis 1s hemorthagic disease of newborn due to
vitamin K deficiency
b The 3 most important ines of treatment
- Parenteral vitanun K
— Fresh plasma transfiusion
- Fresh blood transfusion
Case 14

a. Swallowed maternal blood
b. Apt test for the bloody stool
Case 15
a. Severe permnatal asphyxia
b. Chmeal { via Sarnat grading), Newro imaging and EEG
Case 16
a. Respiratory distress syndrome
b. The 3 appropriate actions
— Intubate ventilate and give surfactant
— Request chest x ray
— (ve anhibiotics after sepsis workup
c. Severe RDS . white lunes
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Case 17
a. Obtamn a chest film and obtamn an echocardiogram
b. PDA ponewmothorax and endotracheal fube obstruction if intubated
Case 15
a. Transient tachypnea of newborn
b. The 3 important actions:
— Provide supplemental oxygen as needed
— Request sepsis workup (blood and chest x ray)
— Imifiate empiric antibiotics combinations till culhwres come back
negative
Case 19
See your text book



