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ABSTRACT

Rhesus bemolytic dissase of the newborn (REDR] coours due to allalmmunization af maternal
red blood cells. Complicariens of RHDM & knfamts can lead to byperbilirobinammia, lornlctars,
and anemia, [n Indonesla RHON presestion hae aof bess 3 common activity so it |5 weny
Imnpartant for pediarriclans o recogrize sarly signs of an lnfant with severe anesmba and severe
kyperhilirubinemia, to prevent long-t=rm maortality amd mochidity. A case with langitadinal
ohservation af long-termn growth and development of a chdd with a history of RHON bas been
reported. Theouglsout the monitoring carred out. the child did not experience sertous profiems
I the medical feld but showed disorders or devalapmercal delays that did not Inprove over tine
with varkoag therapeutts #ffarts. Basad an g serlal momitorieg snd createent dats that kas beee
catrbed out on the child, we assumsed there has bees pereament brain darage coused by
kyperhilirubinemia condittons accempanied by co-marted sepsis. Bram damage = characterized
by bowr D walues from the begineing, progressive head drcumference leads to microcephabe
corditions aed the presence of braln defects mthe form of arachinotd cysts, The management of
child davelopment diserders with RHDN o date has not shown encouraging results. Thorofors,
experts have shifted thelr Torus towards preventive measimes, such as Intea-ugerme fetal
transfuston, which has t=en shown te significantly decrease the ocoarrence. of RHDN-related

hitpas Sk g /10 3T S 30/ BIL V0L 162 child development disorders over the past decads,

1. Introduction

The Bhesus hemolyvtic disease of the newborn
(RHDN] occuwrs due to allolmmunization of maternal
red blood cells® The production of maternal
antibodies will fight certain antigens from fetal red
blood cells, wswally Rhesws D [RhD¥), and will go
through the blood clrculation of meothers who do ot
have these antigens, Maternal immunoglobulin [TgG)
will pass throvgh the placenta into the circulation,
leading to svmptoms ranging from mild to ssvers
hemaolytie anemla and a hpdrops fetalis condition.
Complications of REHDN can lead to
hyperbllimbinemla, kernictarus, and anemia??

RHDM in developed countrles i3 now eradicated.
Enowledge about rhesus disease has been known for
approximately the last six decades, and its prevention
has been known since 40 years ago 24

In Western countries, 15% of the population is
rhesus negative with high serum bilinubin levels in

cases of rhesus iseimmunization®* RHDN condition is
rare in African and Astan populations.® The number of
thesus-negative bload ewners in Indonesia is 1%.”

RHDM prevention in Indonesia has not besn a
commen activity [n dinical settings. Hence, [t is very
important for pediatricians to recognize early slgns of
an infant wiAth severe anemia amd severs
hyperbilirubinemia ko prevent long-term mortality
and morbidity.

Management of BHDN aims to reduce the
incidence of severe neonatal hyperbilirubinemia and
encephalopathy - due  to bilirubin3s®  Prenatal
prevention aiming all pregnant women for ABD and
thesus (RhD) groups testing and screening for the
presence of iso-immune antibodies* Specifically, by
administering  Intrauterine blood  transfusions
[[UTs)%4 The main postnatal management of RHDN
far treating hyperbilirubinemia consists of inkensive
phototherapy and exchange transfusions.

43



Several postnatal complications of BHDMN have
been reported, including long-term impacts on child
development Proper management will reduce both
short- and long-term morbidity.5

This longitudingl case repert aims to meniter the
growth and development aspects of children
guffering from RHDON after BExchange Transfusion a2 a
long-term complication of the dizeasa

2. Case Presentation Ssction

Initial Data

A b-month-cld boy came to the growth and
development clinle complaining of developmental
delays compared to his peers. The patient ks still
unable to lift his head and social smile; welght is also
difficult to gain
History O The Disease

Patients born in private hospltals spontaneously
per vagina with gestational age 39 weeks, Apgar Score
first mirute ¥ and fifth minute 9, withowt any trauma
during labor, cear ammiotic fluid, Birth weight 3500
grams, body length 4%cm, and head cronmference
350, A few hours after the baby iz born, jaundice iz
obtained on the body, Laborstory tests showed an
increase in total bilirubin 129 mg / dL, direct
billrubin 0.8 mg S db, and patientz: received
photothearapy. On the third day of treatment, the baby
has a fever and peoor feeding; antibiotics and
intravencus fuld infugtans are adminlstrated. Blood
type avamination by lnfant: and pavents of infants
shows the blood type of infants AB, mothers AB and
father B. Photo therapy continued, and on the fifth
day, the patient appeared to be increasingly janndies,
and totzl serum hilitubin levels 3883 mg J dL and
direct biliruhin 1278 mg / dL then the baby was
referred to a Tertiary Health Facility with a diagnosis
of  full-term necnate,  hyperbilirobinemia — and
suspicion of sepsis.

The patient's mother was a 30-years-cld Arab
womman, and the patlent’s pregnancy was her secomnd.
There were no problems during the antenatal perfod
and regular control mothers. There is no histary of
diabetes mellitus, hypertension, and Infection n the
mother's previous disease history. No history of
taking drugs, herbs, and alcohol. Parental marriage is
not consanpuinity. The pregnancy and delivery of the
first child were not a problem; the first child is
currently healthy with a 3-vear age difference with
the patient

Initial examination when in the emergency
department, on  physical examination  obtalned
lethargy patients, with 4 pulse 150 times/ minute,
axillary temperature of 36.7°C.and respiratory rateof
B0 times minute, Jaundice from face to foe and pale
are found. Mo signs of hemorrhage. Fontanel anterior
L5 still open and does not bulge, Lung sxamination, no
abnormalities were obtained. A cardie examination

showed tachycardia, ne murmurs or gallops were
abkained, Mo liver enlargement or splenomegaly was
abtalned on examination of the extremibes, pale,
jaundice and warm with a capillary refill time of <3
seconds.

The results of initial laboratory tests showed
hemoglobin [Hb) B.6 gfdl, hematocrlt [Het] 25606,
tatal biliruhin 37 16 mgfdL, direct bilirubin 21,23 mg
J dL, alanine transaminass and 13 U/L. aspartate
transaminase 44 U/L, albumin 331 gfdl, C.reactive
profein (CRPY 112 3mgfL

Based on the history taking, physical examination,
and laboratories, the Initial diagnosis of this patient is
full-term infants. hyperbilirubinemia, and second-
degree acute hilirubin encephalopathy. Patients are
examined leading to hemaolytic disease, work up for
hemolytic disease planned for laboratory tests: a
Coomb test, reticulocyte count, peripheral blood
smears, GAPD {glucose G-phosphate dehydrogenase
deficlency), Initial management of patients recefved
findd therapy, Intravenous Immunoglobulin [IVIg),
and exchange transfusion.

Further laboratory tests showed an increased
reticulocyte count of 1.7%, positive direct Coombs
test, venereal disease reaction level [VDEREL] and
treponema pallidum haemaglutination assay [TPHA]
nonreactive. Examination of the parents’ blood type
showed AB's mother was rhesns negative; father B
was rhesus positive From the examination results,
the patient was diagnosed with full-term infants,
hyper-bilirubinemia due to EHDN, acute bilirebin
encephalopathy of 2nd degree, and suspected sepsis

Post-exchange transfusion labaratory
examinations, albumin transfusion, and IVIG
administration showed a significant decrease in total
bilirubin levels of 15.17 mg/dL direct bilirubin 9.2
mg/dl. Hb 129 g/fdL, Het 359%, leukocytes
10860/ il plarelsts 135100/ul, albumin 3.2 g/dL,
CRF 1 mg/L. The patient was discharged in good
corndition and planned for monitering of growth and
development, Growth and development monitoring is
necessary to evaluate the complications posed by
RHDN
Genetic Factors / Heredo-constibutional

The patient is the 2nd of 2 children, The patient's
mother (age 28) waz rhesus negative, whe was only
digcovered when the patient was born and suffered
fromn rhvesus Incompatibility.

Like most people, the patient's father {age 30} was
rhesis positive When the anamnesls was carried out,
the famdly elalmed to have just leamed abaut this
rhesus incompatibility disease. A history of similar
conditions in the family lineage is denied. The history
af eonmzanguinity bebtwesn the parents 15 denied. The
patbent’s maternal grandfather 1z someons with
rhesus negative blood type, while the patient's
grandmather is rhesus positive blood type,



Ohservation

Atthe beginning of the observation pericd, several

patient problems were found, as listed in Table 1.

Table 1. List of problems and plans for solving them at the beginaing of the obgervation period

Growth Aspect

Developmental Aspect

Seectal Aspect

i I}hm_watmn

Examination

- BERA

- Brain CT-5can

firowth

. Ht/BW /HC

Drevelopmental
DENVERII

- CAT/CLAMS

Prohlems

Table 2, Growth and development monitoring plan

1

¥

Anr]-'lmmmen;]c axamination u.sing. the WHO
2 ozcore curve; WL and W/ A are between -2
to -3 50, LA HCA are at -25D,

DEMVER Il examination at the age of &
months, there was a delay in 4 basic
developmental aspects

The family is still working in the medical and
non-medical fields for the recovery of
patients,

2 3 6 7

Plans

Anthropometric monitoring
every six months

CT scan of the head for
evaluation of microcephaly
and other organic disorders
Mutritional counseling

Progress monitoring every
six months using DENVER 11
and CAT-CLAMS

Hearing evaluation with
BERA

Counseling on the
fulfillment of intensive
stimulation of
develppmental aspacts

Accompany and discuss with
family about the advantages and
dizadvantages of non-medical
 therapies.

] 1 12

v
V v
v v
v v

Figurae 1. Patient baby 5, age six months when coming to Growth and Development Clinic



First Dhservation [6 m.o)

Patients a &-month-old came to the growth and
development clinle for growth and developiment
evaluation. The patient’s peneral condition seems
pod. The main complaint of the familky is that the
clifld s mot been able to raize hiz head or smile
gpontansausly.

Growth and development evsluation, the
nutritional status of children at that time using the
WHO grawth curvewebght for length, bBetwesn -2 10 -
3 50 weasted, welaht for sze 6 kg between -2 to -3 5D
under-weight, length for age 63 cm, between -2 to -3
SD stunted, head circumference for age 41 cm
between -2 to -3 5D microcephaly. Nutritional
counseling provides breast milk and additional food
in milk porridge.

Developmental  screening  evaluation  with
DENYER II at six months of age found delays for four
aspects of development. Conclusion The patient is
suspect of 4 basic developmental aspects

Evaluation of patient growth and development,
planning for examination of hearing tests with BERA
(brain stem evoked auditory response}, evaluation of
brain abnermalities with CT scan of the head
Counselng on stimulation, the patient is =iz months
old, but from 4 basic aspects, the patient's mental zge
iz equivalent to cnildren aged 1-2 months: thos
developmental stimulation is given according to
children 1-2 months.

Second Observation (9 months old)

The nuain complalnt of the family 18 that the child
iz still unable to 1t his head has bepun to e able to
smile spontanecusly. From the results of the growth

and development evaluation, nutritional status using
the WHO growth curve weight for length at -2 5D
weasted, welght for age 6.3 kg at -3 8D underwalght,
length for ape 63 cm st -2 50 stunted, head
cdreumference for age 41 cm between -2 to -3 5D
mileroeephaly. Nutritional counseling prowides hreast
milk and additional food in 2eft ries

Develapmental scresning with DENVER 11 at nine
months of age found delays in 4 aspects of
development. Concliesion: The patient sospect far
four hasic devslopmental aspects Devalopmental
evaluation using CAT-CLAMS at nine months of age
Measurement results with CAT-CLAMS: CLAMS
M)=36, CAT DO=21, Fullscale DO=28, with the
conclusion of Mental Retardation

Hearing test evaluation examination with EERA
{brain stem evoked auditery response] and head CT
scan s currently not done.  Developmental
stimulation counseling is given to children with
development equivalent to 1-3 months

Third Observation (12 m.a)

The main complaint of the family, at this time, the
child still unable to roll over has begun fo be able 1o
smile socially. From the results of the prowth and
devalopment evaluation, the nutritional status of
childrens at that time using the WHO growth curve
welght for length at -3 50 wasted, weight for age 7.1
kg at -350 under-weight, length for age 70 cm
betwesn -2 to -3 50 stuntad, head circumference for
age 43 om between -2 t0 =3 50, microcephaly,
Nutritional counseling provides breast milk and
additional food inthe form of rice and family meals.

region

Figure 2. CT Scan of the patient's brain at the age of 12 months, with the results of an arachnoid cyst in the occipital
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Developmental screening with DENVER IT at 12
months of ape found delays in 4 aspects of
devalopment. Concluslon: sugpect on four basic
aspectz of development. BERA (brain stem evoked
auditory response} evalustion is still not done. CT
Sean af the braln has bean done with the results of an
arachnold ovst in the eccipltal Pegion.

Developmental status verification using CAT-
CLAMS at 12 months of age. Measurement results
with CAT-CLAMS: CLAMS DO=38, CAT DOQ=24, Full
scale D0=31, with the conclusion of Mental
Retardation. We pave counseling to parents to
provide deselopmental stimulation to children with
development equivalent to the age of 1.3 months,

3. Discussion

Rhesus hemolytic disease of the newborn [RHDN]
generally otours due to maternal and fetal rhesas
anfigen  [ncompatibility  and  its  conseguences
assoclated with maternal sensitization.  Severe
hemolytic conditions due to RHDN ocour since the
febus im-utere will manifest asz progresaive anemia
and hypoalbuminernia, which causzes anasarca edema
and heart failure (hydrops fetalis) and can resalt in
fekal death at birth. If it survives ot hirth, it manifests
ag javndice and severs ansmia that can develop into
arute bilirubin encephalopathy (kern-jaundice) and
result in neonatal death. If the child is able to survive,
the candition ran caume brain damage with afl the
congequences  for long-term growth  and
development.?

The long-term growth and development of
children with a history of RHDN varies greatly
influenced by various factors. RHDN with very high
hyperbilirubinemia without other co-morbid factors
I sald to have better outcomes than when
accompanied by co-rmorbid factors such as sepsis,
premature, low weizht, and so on %1

The study, summarized 28 studies over a perlod of
a0 wvears from 1238 cases of acute-Bilirubin
encephalopathy  [ABE) or kemicterus in term
children, showed an association between high
bilirubin fevels and the occurrence of kernicterus.
Although rare, kernlcterus has a slgnificant mortality
rate [about 10%] and a long-term morbidity rate of
about T0%. If not accompanied by other co-morbid
Factors, hyperbilivubinemia will develop inte ABE if
the level of TSE (total serum bilirubin] ranges from
225-54 mg / dl. When accompanied by sepsis co-
merbd Ectors, the range of TSB evels becomes even
wider [4-51 mg [/ d[}. 1223

Long-term impact stidies show that children with
term hyperbilirubinemia accompanied by sepsis have
significantly higher global developmental delays. ==t
In this case, the child is able to survive with good
nesnatal period care. After neonatal care, children do
not experience significant health problems. However,
in- the observation of long-terin growth  amd
development until reaching the age of 12 maonths,

children appear to grow with weight and lenght
which are relatively less with the size of head
creumference leading to a state of microcephaly. The
devalopment of children’s abilibes also experiences
delaysin all aspects {plobal developmentsl delayed).s

Growth and development journey that eccur in
this child, theoretically seem I lne sdth  the
predictions of experts such as conditions in some
developed countries, As in Demmark and Canada,
children with acute bilimbin encephalopathy are
d2.4% (95% CLS90-938%) likely to develop 3
developmental disorder, and 47.1% (95% CI:26.1-
69.0%%) will develop cerebral palsy (CP). 5

Specifically for long-term developmental journey
infants with RHDMN whe experience jaundice,
universally the morbidity rate for experiencing
various developmental disorders at the age of two
vears is about 13% Only about 2% show normal
devalopment by age Z. If RHDN cases are not
accompanied by acute bilivubin encephalopathy, the
normal probahility at the age of 2 vears reaches 5095

In the case, this child, developmental monitoring
using the milestone achievement scals with Denver I1
obtained suspect results, with delays in all aspects
{gross motar, speech-language, fine motor, and
personal social). This gplobal development delay
condition begins to appear from the beginning of
ghservation after neonatal care and refatively does
not experience significant improvement unkl the
child reaches 12 months.

The use of Denver [ as a developmental
maonitering tool In patients remaing tw be further
verified, constdering Denwver [1 is a screening-level
developmental detection tool Theorerically, the
Drepwer 11 examination has limited validity, although it
has a reasonably high sensithvity value [(83%], but the
specificity value is relatively low [43%).14

Considering the various lanitations of monitoring
progress using milestone achievement, this patient
also carrled out wverificatlon  of developmental
monitering  wsing  quantitabive  scales by
Developmental Quoticnt (DO} with the Capute Scales
method better known as the cognitive adaptive test
cinleal lnguistie anditory miestone scale [CAT/
CLAMS] instrument.15

Developmental  gquotient measuretnent values
with the CAT /CLAMS method 1o these patients when
they reached the age of 12 months, DO CAT: 24 D)
CLAMS: 38, and FS D 21 were abtained, with the
final conclusdon of mental retardation

The results of D agzessment in the case of this
child at the age of 12 months, theoretically have a
sansitivity value of §4% and specificity of 98% when
compared to the MD value of <70 (Table 7)2627 Sq
that the possibility that this child in the future will
experience CP andfor accompamied by mental
retardation is relatively large.

A study by Zhang W, 1995, longitudinally study
follow up the longterm development of
hyperbilirubinemia children produced evidence that
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lower DM} of hyperbilirubinemia children compared to
controls began bo appear as early as 2 months of age
(P = 0.03). There wag no slgnificant corralation
between high serum bilirubin levels and duration of
hyperbilirubinemia and low DR 50 it is
recommended that long-term monitoring of the
develapmeant of children with hyperhilirubinsmia
shoulbd be done for all children regardless of bilirubin
levels 1815

In this case child found wvarious conditions,
Including: full-term child, Hyperhilinibinemea due to
RHDN, Acute bilirubin encephalopathy of the Znd
degres, susplcious sepsis, global development delay.
high risk of experiencing CP and mental retardation.

Various efforts to moniter and manage long-term
development have been carried out, but until the age
of 12 months the child has not shown significant
developmental progress. This is very likely to be
caused by very severe biological factors, in this case
there may have been brain damage in various areas.
Brain damage that occurs in cases of RHDN does not
always appear on CT-Scan or MBI, usually the picture
of brain damage will appear subtle. Brain damage
caused by high hyperbilirubinemia conditions s
generally in the form of a buildup or disposition of
bilirubin in certain areas of the brain that can be
clearty seen macroscopically only when an autopsy is
performed, including: the globus palidus area,
hippocampus, lateral ventricular wall, cerebelium
and subthalamus nucleus

In this ¢ase there has been permanent brafn
damage for several reasons: (1} There is a delay in
achieving milestones from the beginning of
ohservations, which does not improve significantly
until the end of chservations; (2] DO values were very
low from the beglnning of ebservation and also did
not improve stgnificantly until 12 months of age; [3]
Head circumferenoe tends o have a progressive
decrease, and (4] Braln defects In the form of
arachnoeid oypsts are found at 12 months of age.

Unfortunately, unfil now there are no certain
criteria that can distinguish child development
dizorders caused by hyperbilirubinemia with other
canges. However, through good child history data,
physical examination and laboratory examination, &
categorization of high levele of unconjugated bilirubin
(UCE] can be made that causes mild, moderate and
gevere jaundles, which con cange developmental
dizorders in  children®t Dysregulation  in
"programming  developmeant”  doe to high or
mederate HCR levals, will affect the function of brain
microglia in the long term, so the risk of cognitive
impairment in the future =

In general, the prognosis of childeen in this case in
terms of long-term growth and development is not
good. In the future children arewery at risk for mental
retardation in a state of CP, because thers has been
permatent  brain damage.  However,  wvarlous
optimization efforts are still needed to guide parents
to respond be the child's situation in the future. RHDN

in developed countries todsy has indeed been
eradicated. With the improvement in perinatal
morkality rates of RHDN childeen, in the last decads
the forus of RHDN child management has begun to
ghift to various preventive measures for the long-
tarm bpact of developmental disorders One that i
widely developed is through prenatal managesment
with intra-uterine fetal transfusion. Intrasterine
prenatal transfusions are said to prevent long-term
developmental disorders, with about 92% of RHDN
children not showing any sensorineural impairment
by age 2.2.24

4. Conclusion

The management of child development disorders
with RHDM to date has not shown encouraging
mesults, Therefore, experts in the last decade have
focused more on preventive measures, one of which
is intra-uterine fetal ransfusion. This action is 2aid 1o
significantly  reduce HHDN child development
disorders
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1. Iatroduction cages of chesus ispimmunistion. (6] BHON conditicn

The Rhesus hemmlytic disease of the newborn
[BHON] gecurs due o allodmmunizativn of maternal
red hlood czlls 1) The producion of maternal
antthadies will fight certain antigens from fetal red
bloud cells, wsually Rhesuz D [RhDL and will go
through the blood dreulation of mothers who do nat
have these antigens. Maternal immuneglobulio (1gG)
will pass through the placenta into the circulation,
leading to symptoms that vary from mild o sovers
hemalytic anemia and hydrops fetalis condition
Complicaticns i EHON  can Jead 1o
by perbdlicwtd nemia, kern icterus, and anemia(2)(3]

RHDIN in developed countries is now eradicated.
Enmaledae about rhesus diseass has beon knowen for
approximately the last six decades, and its presention
hasz been known since 44 years ago, [4)1(5]

In western couniries, 15% of the papulation is
rhesus negative with high serum bilirubin levels in

& mere in African and Asian popuolations. [7) The
number  of rhesus-pegative  bloosd  ownoers  in
Indnnesia is 1% (]

RHON prevention in Indomesia has not bsem g
cormemon ackivity in clindcal senings. Hence, it is very
tmpartant for pedistriciang (o recognize eardy signs of
an  infant  with  severe  anemda  and  sweeere
hyperbilirubinemnda to prevent long-term mortality
and marhddity,

Managgmont of RHDN aims t0 reduce the
ineklerpce of severs neonatal hypechilirubinemia ans
encephalopathy due o BEirwbin (2)(316] Prenatal
prevention aiming all pregrant women for ABO and
rhosus [RED]) proups testing snd screening for the
presence of ismimmune antitodbes (5 Specifically by
administering  mtraaterine  blopd  transfusions
(TUT%](415) The main pesioatal management of
RHDW of the treatment of klyperbilirubinemia
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corsisting of intensive phototherapy and exchange
translusgions. [2H )

Several postnatal complications of RHDN have
been repocted including long-term impacts on child
development. Froper management will reduce hath
short- and lomg-term morbidite. 6]

The purposse of this longitudibal cage report i to
cepart monitoring the growth and develbprment
aspects ol childeen saffering from BHDM  alter
Exchange Transfusion, as a keng-term complication ol
thie dissame.

2. Case Report
Initial Data

A b-manth-old boy came o the growth amd
development polvelinic comgplaining of
develpmental delays comparsd to his peers, The
patieat is still unable vo lift bis head and social smile,
waright i also diflioult 16 gain.

Histury 0Ff The Disease

Patients ham in private haspitals spontaneausly
per vaging with gestatioeal age 39 wesls, Apgar
Seore fest minute T amd Gfth mimite 9, without any
trauma during labor, clear amniotic Twd. Birth
weight 1500 grams, body length 4%cm and head
circumferenoe 25cm. A few hours after the hahy &
beorn, jaundice is obtained on the body. Laboratory
testy shawed an increase in total bilinobin 199 mg |
dL, direet bilirubin 0.8 my f dl. patients recedved]
phototherapy. On the third day of treatment, the
haty has fever and poor feeding, antihdobics and
intravensus fluld infusions ace given. Blood type
examination in Infants and parents of Infants shows
the lood type ol infants AR, mothers AH and Gther
[i. Photo therapy continued and on the Gfth day the
patent appeared 1o ho Ir|.-|.'|'a:|.i:'nI}I jaundics and
total serum hilinehin levels 38853 me ¢ dband direct
bilirabdn 1278 mg  dl then the haby was referred
to a Tertary Health Facility with a disgnosis of full-
term neonate, hyperbilirobinsmia and suspicion of
sepisis.

The patient’s mother was a 30-years-old Arab
wimmian and the patient's pregnancy was her second
There were no problems during the antenatal
period and regular contied mothers, There §s mo
history of diahotes mellitus, hypertension  and
irfeciian in the mather’s previous disease history
Mo histery of taking drugs, herbs and aloohol
Parental marriage {5 not consanguinity. The
pragnaney and delivery of the fieat child wise not a
pratberand the first child is currenty bealthy with
a d-year ape difference with the patient,

Initial examination when in the emergency
department, on physical examinatioe obtained
lethargy patients with pulse 150 tirwes it
axitlary temperature 36780 respiratory rate 64
times minute Jaundice from face to toe and palke are
found, Mo signs of hasnarrhage, Fontanel anterior
still opsen and does not bulge. Lung examination, no

almarmidlities were obtained. Cardin examinaion
showesd tachycardia, oo murmiirs o gallops wers
abtained. Mo liver enlugement or splensmegaly
was obtained. On examination of the ssremilioes,
pale, jpundice, warm with a capilary refil tme of <
3 seconds and stghtly spastic

The resubts of initial laboratory tests showedd
hemuglobin [HE) B6 gfdL hematocrit (Ha) 2560,
total Bilicubin 3716 mg/dL, direct bilirubin 2124
mg f o4l alanine Iransaminase and 13 UJL
aspartate transaminase 44 UL, dbumin 331 g/dL,
C-reactive protein [CRP] 112.3mg/L.

Based om the  history  taking  physical
examination amd laboratories, the initial diagoosis
al this patient i Tall-terim iafanls,
hyperbilivubinemia  and  sscood-depgres acute
hilivulin encephalopathy, Patbents are esaminesd
leading 1o hemelytic disease, based oo a coomb test,
reticulaoyte count, periphecal blood smears, GRPD
[glucnse G-phosphate debywdeogenase deficiency L
Initial management of patents recelved  fuid
therapy, Intravenous immunoglebulin [IVig], and
axchange translugion

Furtber laborvory teds, showed an nereased
reticulacyte count of L%, direct coombs test
peositive, versreal disease reaction level [(VEERL) and
trepomema pallidum hasmagglutination  assay
[TPHA) nonreactive: Examination of the parents'
blood type showed AR's mother was rhesus
negative, father B was rhesus positive. From Che
results of the examination, the patient was
diagnoced with full-term infants,
hperbiliruhimnemia due to RHDMN, acute bilirobin
encephatopathy of 2nd degree, suspected sepsis,

Fost-eachange transdusion laboratary
examinations, albumin  transfusioo  and  IVIG
afministration showed a snrtiﬁuu.f decrease i
total bilirubin levels of 1517 medd L direct bilirbin
4.2 mgfdl. Hb 125 gidl, Het 3590 lekocytes
10860 L, platelets 135100 /ul,, albomin 3.2 g/dL,
CREP 1 mg/L, The patient was discharged i good
condtion and planned for control for further
manitaring of growth snd development, Groveth
and development monitoring i necessary to
evaluate the complications posed by RH DN,

Genetic Factors / Herrdoconstitutional

The patient ts the 2nd of 2 children. The patient’s
mather (age 25] was thesus negative who was anly
dizcovered when the patient was born and suffered
feoin Fhesus incompatibilby,

The patient's father [age 300 was rhesus positive
like most poople. When the anamnesis was carried
out, the family claimed to have just learned about
this rhesus incompatility disease A history of
similar diseases in the famlly lineage is denied, The
history ol consanguinity bebween the parents is
dended, The patient’s matemal grandfather is
sameon e with thesus regative blood bype, while the
patient's grandmother 15 rhesas positive blood frpe.
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Ohservation

At the beginning af the abservation pericd. several patient problems wens Tound a3 ligted in table 1,

Table 1. List of problems and plans for solving Usen at the beginning of the abservation perbod

Froblems

Plamns

Growth Aspoe

Developmental Aspect

Anthropumetric examination using the
WHO I seore curves WL and WOA are
betiseen -2 1o -3 50, LJA, HCA are at -

250

DEMVER 11 sxamination at the age of 6
manths, there was a delay in 4 basic

develppmenial aspects

- Anthropametric monitoring

every i months

= CT scan of the head For

evaluation of microcephaly

anid wiher organk disoribers
Mutntional counseling

= Progress monltoring every &
menths using DENYER |l and
CAT-CLAMS

- Hearing evaluation with
RERA

- Coungeling on the
Tulliiilneent of intensive
stimulation of develapmental
AnpEclE

Sacial Aspect The lamily is still working in e medical  Accompany and discuss with
and non-mediaal lields for the recovery ol family about the advantags=
patients anid disachantages of non-

medical therapies
Table 2. Grawth and development menitoring plan

Observation 1 i 3 i i [ ¥ 1 12
EXAMINATEION

- BEEA W

E Brain CT-Scan ¥
Growth

- TBfHB/LK v vV ¥
Develapmeantal

= FERVER NI ¥ L) )

. CAT/CLAMS W L

First thservation (b m.o)

Patients, a G-month-old came to the grovwth and development clinge for growth and developaeent evaluation. The patient's
general condition sesms good. The main comphiint of the Gemily, the child bas nob been able Lo raige big head, has not been

abrle Eo smile Spontancously.

Figure 1. Paticnt baby 5, age & neonths when ooming te Growth and Development Clinic




Groseth  andd  dewelopment  evaluation, the
rutrithoral status of children ar that time using the
WHO growth curve weight lor length, between -2 to
-3 50 wasted. welght for ape between -2 to -3 5B
underwelpth, lengih por age 63 cm, at -3 SE
narnstature, head circunderence lor age 41 ¢ at
-2 Bl normecephaly.  Mutritional  counseling
providing beeast milke and additional od in the
lerm of milk porridge.

revelopmental screening  evaluation  with
DEMYER 0 At 6 msnths ol apge fouisl delays Tor 4
aspstts of deselopment. Conclugion The patient is
suspect of 4 basic developmental aspects,

Evaluation of patient growth ansd
devebpment, planning for evaluation examinaticn
of hewring Dess with BERA (brain stem evokesd
auditory  response),  evaluation ol lirain
abnormalities with CT scan of the head Counseling
an stimulation, the patient is  manths akl, but Irom
4 baskc aspeds, the patient’'s mental age s
equivalent to children aged 1-2 manths, thos
simulation given accacding o children 1-2 manths

Second Ohservation (9 monthes ol d)

The main complamt of the family, the child is
Sl wnabde bo life his bead, hag begun by be able to
smile spantansously.

Froem the resulis of the growth amd
developmient evaluation, nuwiritional status using
the WHiF growth curve weight for length at -3 S0
wisted, welght for age 6.3 kg at -3 5k underweiath,
length for age 63 cm oab -2 50 stunted, head
creumference for age 41 cm is ac -2 5D
microcephaly. Mutritional counseling providing
hreast milk and additional food in the form aof soft
e,

[evelopmental screening with BENVER [1at9
manths of age found delags in 4 aspeds ol
develbpment. Conclusion patient suspect for 4 hasic
developmental aspects, Developmental evaluation
using CAT-CLAMS at 9 months ofage. Measurement
rosults with CAT-CLAMS: CLAMS D(=36. CAT
=21, Fullecale MP=gH, with the conclusion ol
Mental Betardation.

Hearing test awaluation examinatian  with
BERA [brain stem evoked auditory response| and
CT scan of the head |5 cwmenth not done
Dvenpmental stimularion counselng  gven
children  with  disselapment equivalenl o 1-3
mamths af ape.

Third Ohservation (12 months obd])

The main complaint of the fBamily, at this timse,
the child still unable 10 roll aver, has begun to by
ahde to smile sncially, From the results of the
growth and developrent evaluation, the nutritional
status of children at that time using the WHO
growth curve welght for length at -3 50 wasted,

vedipht Far age 7.1 kg ot -350 usderweeigth, length
lor age 70 cm at -2 50 sranted, head ciroemlerence
for age 43 em between -1 to -3 50, micracephaly.
Hutritioeal . counseling providing breast mille and
additional food in the mrm of Tice and fam iy meadl,

Mhevelopmental sreening with DENVER 11 o
12 manthy of age found delays in 4 aspects ol
development. Conclusbon: suspect on 4 hasiz
aspeets of development

BERA [brain stem evoled auditory Fesponse]
wvaluation iz 2l nat dove, CT Scan of the krain has
beizn chirne with the Fesilts ol arachnoid cyst in the
aecipital region.

Developmental status verfication using CAT-
CLAMS at 12 manths of age. Measurement reasults
with CAT-CLAMS: CLAMS DQ=3&8, CAT DMl=Z4,
Full#=eale THI=31, with the conclusion of Mental
Retandation. We gave counseling to parenls bo
prowvide stimulatbon o children with development
eguivalent to the age of 1-3 months.

Figure 2. CT Scan of the patient's brain at the age of
12 months, with the results of arachmold coystin the

secipital rogion

Rheaus  hemoldic disese al the nowbors
[RHON] g'a'r.all_',' moeurs due to maternal and fetal
rhesus  antigen  incompatibility  and  its
consequenees  sssociated . with maternal
sEnsitizaton severe hemplyild conditions due o
B‘II}H Gegwr #inge tha [etas in-ulero will manifost
ai  progrestive anemia and  hypoalbuminemia
which causes anasarka edema and heart failurs
[hydrop Fetalis] and can result in fetal death at
rth, 11 it survives at birch, it manifests as |aunsdice
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amdd severe anemdn that can develop into acuts
hilirulsinn  enceahalopathy (kem-jaundice]  and
tesult in neonatal deathe I the child i able o
survive, the comdition can couse hrain demage with
all the consequences for longerm growth and
devilopmuent, (6]

The lonz-term growth and develspmant of
children with a histary of RHDMN varies greatly
influenced by various factors. RHIEN with very high
hyperbilirvhinemia  without  other  co-morhid
factors is sald to have betber outcomes than when
accompanted by co-morbid fFactors such as sepsls,
prématur e, low weight, and o on, [(9)(10]{11)

The study, summearized 28 studies over a period
of 30 years from 128 cases of acute-bilinchin
encephalopathy  (ABE) or kernicterus in ferm
children, showed an association betwesn  high
hiliruhin lesels and the occurrence of kernictemus,
Although  rave, kemmicerus has a  significant
mawrtality rate [about 10%) and a long-term
marhidity e of about T, IFnat acoompanied by
ather co-marbid factors, hyperhilirukinemia will
develop into ABE if the level of TSE [total serum
Bilbruting ranges from 22554 mg 0 dl. When
accampanivd by sepgiseo-marbid Bactors, the monge
of TSR levels hecomes even wider (451 mg J
di).(12)

Langterm impact studies show that children
with term hyperbilirubinemia accompanied by
sepals have  signilicantly  higher  global
devebpmental delays, (101001 1] In thes case, the
child is abie to survive with good neonatal period
care. After neonatal care, children do not
axperience significant hestth problems, Howsver,
in the observatiom of long-term growth and
devepment until reaching the age of 12 months,
children appear to grow with weight and lenght
which are relatively less with the size of head
circumferrence leading to a state of microcephaly,
The development of children's abilities abso
exprriences  delays  in all  aspects  [global
develspmiental delayed). Schematically, the long.
term develepmental course of this child can be
shown in Figure 3.(6]

Growth and development journey that aocur in
thi= child, thearetically seem in ling with the
predictions of experts such as conditions in sorme
develnped countries. A% in Denmark and Canaada,
childroen with scute bilirubin encephalopathy anc
B24% (5% CLS%0-93.8%) likely to develop a
developmental disorder, and 47.1% [95% C1:26,1-
904 will develap cerebral palsy (CF). [Table
3).6]

Specificaly  for long-term  developmental
jourcey  infants with RHDN who  experience
jandice, wniversally the morhidity rate  for
axpuricncing various developmental disorders at
thee age aof two years is about 13%. Only about 2%

shovs navinel deveopement by ape 20 RHDN coss
are  pol oaeoompaned by oacute bilirubin
encephalopathy, the normal probability at the age
of 2 years reaches 504, (Fig. 4]1{6)

In the case, this child  developmental
manitoring using the milestone achievement scale
witth Derver Il abained suspect resuls, with delays
i all aspects (gross madter, spesch-language, fine
watar, and - persanal  snclal),  This  ghobal
development delay condition hegins to appear from
the beginning of chservation after neonatal are
and relatively does nat experience significant
impravemient until the child reaches 12 months

The use of Deover I oas a developmentd
manitaring tool in patients remains to be further
verified, corsidering Denver I8 is a screeming-level
developmental detection tool, Theoretically, the
Denver |l examination has  lmited  walidity,
although it bas & fairly high sensitvity value [83%),
heat the seaficity value 5 quite low [43%:].013)

Considening  the  wvarous LUmitatioos of
manltaring progress using milestone achievement,
this patient also carried owt  verificabdon  of
developmental manitoring  using  quantitative
sales by Developmental Quotient {H]] with the
Capute Scales methal or better Known as the
cognitive adaptve test § clindeal linguistic auditory
milastong seale (CAT S CLAMSE) instrument.[14]

[evelopmental quatient measurement valees
with the CAT/CLAMS method in Uiesas patients
when they reached the age of 12 months, D{} CAT:
24 M) CLAME: 38 and F5 [): 31 were ohtained,
with the fnal conclusion mental retakdation

The resuits of D) assessment in the case of this
child at the age of 12 mosths, theoretically hiave a
sensitivity vallue of 63% arl specificity of 989
when eompared to the MO walue of =70 [Table 71
[15)(16) 50 that the pessibility that this child inthe
Iuture will experience CPF and for accompanied by
mitiatal retardation is relatively large,

Astudy by Zhang W, 1995, longitadinally study
icliow  wp  the loagaerm  development  of
hyperbilicubinemia  children produced  evidensce
that kower D of hyperbilirubinemia children
compared o cofrols began to appear as early as 2
manths of age (' = (03], There was no significant
correlation bevwesn high serum Bibukin levels
and duration of hypechilirubinemia and low [ 56
itis recommended that lorg-term menitoring of the
development of children with hyperbilirubinemia
shoukl be done for all children repardiess of
trilirutiin Jewels, [ 1700 LR)

In this case child foond varioos conditions,
ipcluling:  fulbterm  child, Hyperbilicubimnemia
due to RHDN, Acute bilirubin encephalopathy of the

]




andl g, suspicious sepsis glabal development
delay, high risk of experiencing CF andd mental
tetartation.

Vartous efforts ta maonitor and manape long-
term development have been camied out. bt until
the age of 12 months the child has not shown
significant developmental progress. This 15 vory
likely Lo beo consed by vory severe biclogical Bactars,
in thiz case there may have been brain damage in
various areas. Brain damage that ocours in ases of
RHOMN dogs not always appear on CT 5@n or MREL
ustally the ploure of brain damage will appear
subile,  Brain  damoge  caused by high
hpperbilicubinemia conditions is generlly in the
form of a bulldup or disposition af builiruhin in
certain areas of the brain that can be clearly seon
macroscaplkeally  only  when an autopsy s
performead, incliding: the globug palidus arca,
hippocampus, lateral vendricular wall, cerebellum
and subthalamus nuclews |19

In this rase thore has beon permanent hrain
damage for several reasons: [1) There iz a delay in
achieving milestones from the beginning  of
absarvarions, which does not jm prove sgnificantly
wntil the end of ohservationg (21 D valued were
very low from the beginning of ohsereation and
alsa did not improve significantly until 12 months
of ape: (3] Head circumference tends to have a
progressive decrease in S0, and (4] Sradn defedts In
the Form of aracnokd cvats are found at 12 manthe
af ape [Tahle 4.

Unfortunately, antil now there are no certain
critetia that can distinguish child developmant
dizorders coused by hyperhilirubinemia with ather
causes, However, through paod child histary data,
physdcal examination and Bbsrtory examination,
a categorization of high levels of onconjugated
hilinshin (LACR) can be made that causes mild,
maderate and severe |aumdice, which can cause

3.

.

devedopmental  discrders in childien 24
Meesrepitation in “propramiing development® dus
to high or moderate UCE levels, will affect the
function of brain mdcroglia in the long term, so the
risk of coEnityve iImpaimment inche future 1)

In general, the prognosis of children in this case
in terms of long-term growth and deveapment 15
nat g, In the future children are very at risk For
maental retardation in a state of CP. because there
has hesn permanent brain damage. However,
various optimization efforts are sl needed to
gulde parents to respond oo the child's situatien 10
the futune, EHDN in developed countrive taday hag
itubeed bean eradicated With the inprovement in
perinatal martality rates of RHOM children. in the
last decade the focus of BHON child managemsent
has begun to shift 10 varkois preventive measures
for  the leng-term impat of  developmentad
diorders. One that is widely developed is through
prenatal management with intr-uterine  Jetad
transfusion, Intravterine prepatal transfusions are
sald 1o prevent lonp-term developmental disorders,
with about 92 of RHDM children nat showing any
sengerinewral impairment by age 2. (22]{23]

Comchesian

The management ol child  developrent
dicorders with RHDON to date ket not shown
encouraging results, Therdfore, experts in the last
decade have focused more on preventive measures,
one of which |5 Intra-utering feta transtasion, This
actiop s said oo significantly reduce RHON child
develnpment dizorders,
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