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Hyperbilirubinemia in Uncomplicated Jaundice

Puaill g dmd gl gl — JUARET wale G wienir U] 5abRul Juwd 2| (el ciaid

i gt b ot b ot

ot 3ok 3.0 JYYSPRUORre

alas}
whil ) ds 2158 shisk 2

@ 2016 — 2015



it Sekaels

1%

ld hﬁti or Al (AT bl g
qﬂs e B9 Blal) uae )
q:‘ e QU g al) 2 )
e ‘:: e TN Gl s )
e 3 Lall dasy )

R FLTI
. e S8 Jeldia )
it bt 3§ @‘ﬁ*“g coe Bl g Al g8, )
LT oo al) pllaral) g )



ABBREVIATIONS

AAP :American Academy of Pediatrics

ACD :Acid Citrate Dextrose

ADP :Adenosine Diphosphate

ALB :Albumin

ALP :Alkaline Phosphatase

ALT :Alanine Aminotransferase

AST :Aspartate Aminotransferase

ATP :Adenosine Triphosphate

B\A :Bilirubin \ Albumin ratio

BAER :Brainstem Auditory Evoked Responses
CBFV :Cerebral Blood Flow Velocity

CF :Cystic Fibrosis

CMV :Cytomegalovirus

CO :Carbon Mono Oxide

CPD :Citrate Phosphate Dextrose

DB :Direct Bilirubin

DIC :Disseminated Intravascular Coagulation
2-3DFG :2-3Diphosphoglycirate

ECG :Electrocardiography



ETCO :End Tidal Carbon Mono Oxide

GGT :Gamma Glutamyl Transferase

G6PD :Glucose 6-Pposphate Dehydrogenase
HBYV :Hepatitis B Virus

HDL :High Density Lipoprotein

IGg :Immunoglobulin G

IVIG :Intravenous Immunoglobulin

MOAT :Multispecific Organic Anion Transporter
NICU :Neonate Intensive Care Unit

NIPS :Neonatal Infant Pain Scale

PK :PyruvateKinaze

PT :Prothrombine time

PTT : Activated Partial Thromboplastine Time
RH :Rhesus factor

TB :Total Bilirubin

TCB :TranscutaneousBilirubine

TP :Total Protein

TSB :Total Serum Bilirubin

UDGT :Uridine Diphospho Glucoronyl Transferase
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Figure : Coordinated regulation of bilirubin synthesis and metabolism by PPARa agonists
has antiatherosclerotic effects in the vasculature and normobilirubinemic consequences in
the liver. Results presented here suggest that PPARa agonists, such as fenofibrate,
gemfibrozil, and Wy14,643, activate the synthesis of bilirubin in the vasculature and its
elimination in the liver. In vascular cells (HUVEC and CASMC), fibrates activate
PPARa, which in turn binds to PPREs located in the promoter region of the HO-1 gene
[20]. This leads to an increased HO-1 expression and heme-to-bilirubin conversion. As a
potent antioxidant, bilirubin scavenges reactive oxygen species, and by so exerts
atheroprotective effects. In liver cells (hepatocytes), fibrates also activate PPARa, which
in turn binds to PPREs located in the promoter region of the UGT1Al [25] and
potentially MRP2 genes (this remains to be established). These regulatory events lead to
increased bilirubin-glucuronide production and biliary secretion and by so contribute to
reduce systemic accumulation of bilirubin. BVR: biliverdin reductase; CASMC: coronary
artery smooth muscle cells; G: glucuronide; HO-1: heme oxygenase-1; HUVEC: human
umbilical vein endothelial cells; MRP2: multidrug resistance-associated transporter
protein 2; PPAR: peroxisome proliferator-activated receptor; PPRE: PPAR response
element; ROS: reactive oxygen species; and UGT1AL: UDP-glucuronosyltransferase 1A1
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Total Serum Bilirubin (mg/dL)
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» Use total bilirubin. Do not subtract direct reacting or conjugated bilirubin.

* Risk factors = isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, temperature instability,
sepsis, acidosis, or albumin < 3.0g/dL (if measured)

* For well infants 35-37 6/7 wk can adjust TSB levels for intervention around the medium risk line. It is an option to
intervene at lower TSB levels for infants closer to 35 wks and at higher TSB levels for those closer to 37 6/7 wk.

+ It is an option to provide conventional phototherapy in hospital or at home at TSB levels 2-3 mg/dL (35-50mmol/L)
below those shown but home phototherapy should not be used in any infant with risk factors.

c s £ gl 35 S jary gadl) g Gl i Ay pal) Aallaal) clibilaiud ; (6) S

28



Total Serum Bilirubin (mg/dL)

Exchange Transfusion
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* The dashed lines for the first 24 hours indicate uncertainty due to a wide range of clinical circumstances
and a range of responsas to phototherapy.

* Immediate exchange transfusion is recommended if infant shows signs of acute bilirubin encephalopathy
(hypertonia, arching, refrocollis, opisthotonos, fever, high pitched cry) or if TSB is 25 mg/dL (85 umoliL)
above these lines.

* Risk factors - isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant lethargy, temperature
instability, sepsis, acidosis.

+ Measure serum albumin and calculate B/A ratio (See legend)

* Use total bilirubin, Do not subtract direct reacting or conjugated bilirubin

* |finfant is well and 35-37 6/7 wk (median risk) can individualize TSB levels for exchange based on actual
gestational age.
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Neonatal Infant Pain Scale (NIPS)

Table Il = Neonatal Infant Pain Scale

NPS 0 point 1 point 2 points
Facial expression Relaxed Contracted -
Cry Absent Mumbling Vigorous
Breathing Relaxed Differant than basal -
Arms Relaxed Flexed/stretched -
Legs Relaxed Flexed/stretched -
Alertness Slaeping/calm Uncomfortable -

Maximal score of seven points, considering pain > 4,

(7) e Js

:@hwﬁ?\ﬁﬁ}\ﬁ\g

0-2 = mild to no pain
3-4 =mild to moderate pain

>4 = severe pain

(8) ady Jox
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0.45 45.2 32.8 ~  AST
0.10 119.8 86.7 - GGT

2 2 ~ NIPS
0.35 185.2 174.7 ~  ALP
0.3 %73 %76.1 - PT
0.15 446 39 iwzas | PTT
0.45 123.5 111.9 ~ Glucose
0.5 1.9 0.8 DB
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Bijay Kumar et al , Fenofibrate: A novel approach in treating

uncomplicated neonatal hyperbilirubinemia , People’s Journal of
Scientific Research 5 Vol. 5(2), July 2012.
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Table IT: Plasma bilirubin values during treatment in control

and Fenofibrate group.
Control Fenofibrate
Time  Group(A) Group (B)
(Hours) Plasma Plasma Bilirubin fvalue p value
Bilirubin (mg/dl)
(mg/dl
0 19064026 19254030 0.47 0.64
12t 18.81+024 18554027 0.73 047
24 18.33+023 17324025% 298 0.005
jgm 17.75#023 15.884027* 5.32 =0.001
48t® 16.824022 14.454023% 7.33 =0.001

Dot Jlaal) (il Cads gl AN (5 AY) A Al L

Hassan Mohamed Al-Asy et al , Effect of Fenofibrate on Indirect
Neonata Hyperbilirubinemia, Journal of Clinical Neonatology ,
Vol. 4, Issue 2, April-June 2015.

P Al Al ) Al Al ol cuald S g
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Figure 7: The highest level of total serum bilirubin reached during the
course of treatment of the studied groups

AS N il ) ciliag g Ui 3 £ guaga udl Jga cusal (Al 8 A%) Al jal) L
:g&é@!wjﬁu

G. S Chaudhary , Oral fenofibrate in neonatal
hyperbilirubinemia: A randomized controlled trial , Indian
J Child Health , Vol 3, Issue 1, Jan - Mar 2016
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54



Table 2: Plasma total bilirubin values during treatment in
fenofibrate and control group

Time in hours TS50 level in mg/dl p value
Fenofibrare Control
group (A)  group (B)

At admission (h) 1854150  1891=132 0.36

24 1586=144  16.36=1.56 0.27
36 13231 .43 15.12=1.50  =0.00001
48 11.11=1 41 13.76=1.50 <0.00001

T5B: Total serum bilirubin

4ag) clay Lalg 4) Ulay Lad UBA g Lgdl ) Us guiaga Jon Bamg Al s iaag 88
(s iy phdl) gkl Baild ade ) Cuald A pall oda b Uil 5 ) eSall ciliad jal)
DA A Al o3 Glalgl) Al adl) (g gl Jajh i
B.L Anantha Narayana Gowda et al , Efficacy of oral
fenofibrate in the management of unconjugated
hyperbilirubinemia in neonates A prospective study ,

International Journal of Recent Trends in Science And
Technology , Volume 13, Issue 2, 2014 pp 253-255

p AU ) A pal) o3 <yl dua

55



Table 1: Indirect and direct bilirubin levels among exposed and
unexposed groups

Time since Oral fenofibrate + Only P
birth (hours) Phototherapy Phototherapy value*

At birth

Indirect 19.82 23.06 0.35
Direct 1.57 1.60 0.69

12 hours

Indirect 15.42 16.10 0.22
Direct 1.50 1.70 0.45

24 hours

Indirect 12.50 13.37 0.08
Direct 1.50 1.51 0.88

48 hours

Indirect 10.78 11.01 0.07
Direct 1.38 1.32 0.40

*5tudent Independent T-test

JS (2 adll Cpg b add G ald Al (5518 353 5 ate Gabaad) Jgaad) (e Badl dua
oald A il jub gl AU 250 a2e in Laa LAY Ao gana g dusl i) A gara (e
Al Al o Guuay dlld g Glal gl gl adl) (g sl
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