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RESULTS

52 newborns with jaundice wer included in the study with an
age ranging from 2 and 10 days with a mean of 6.1 days , with
birth weight ranging between 1.350 and 4.850 kg. with a mean of
2087 , 18 infants (35%) were apporpriate for gestational age
(AGA) , 22 infants (42%) were small for gestational age (SGA), 12
infants (23%) were large for gestational age (LGA) , 32 males
(62%) and 20 females (38%), male to female ratio 1.2 : 1 , 30
infants were breast fed (58%) , 17 infants were formula fed
(32.5%) , 5 infants were on I.V. fluids (9.5%)', Apgar score at 1
minute was > 7 in 10 infants (19%) and from 5 - 7 in 12 infants
(23%) and < 5 in 16 infants (31%) , unknown Apgar score (14.27%)
+ 37 infants (71%) were delivered normally, 14 (27%) infants by

cesarean section , 1 (2%) ventous extraction. Table (1).

Noné of the infants had.undergone exchange transfusion or
photoﬁherapy. Septicemia 11 infants (21.2%) , extravasated blood
in 1 infant (1.9%) , polycythemia in 2 infants (3.8%) , 2 (3.8%)
infants of diabetic mother (IDM), 4 infants (7.7%) SGA , delayed
feeding, asphyxia neonatorum in 4 infants (7.7%) , 1 infant
(1.9%) with obstructive jaundice , 2 infants (3.8%) breast milk
jaundice , 25 infants (48%) with unidetifiable cause of jaundice,
table ( 2 ), Fig. (1) »

Total serum bilirubin ranged between 4.5 -26.6 with a mean
of 13.5 mg% , icterometer reading ranged between gradl and grad
4 which coinside with 5 - 19.6 mg% , with a mean of 12.68mg%

Table ()

Distribution of S5.B. values are shown in lable(3)).
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icterometer reading and S.B and distrbution of Jjaunduce on skin
zone in all studied cases table ( 5 and 6 ).

The coefficient of correlation between icterometer and S.B
was 0.65 with the P value < 0.02 .

We analyzed the deviation of icterometer reading and actual
S.B and the deviation ranged between (+) 0.11 and (+) 9.6 with
the mean of absolute difference 0.13 mg/dl , table (7).

Table (8) shows the accuracy of icterometer in predicting
S.B over the range of S.B. measurements obtained gnd it is most
accurate in the levels betweenn 10 -~ 15 mg/dl. (mean of absolute
difference is 0.55) in all studied cases.

We analyzed the accuracy of icterometer in predicting
infants withe S.B. concentrations more than 12.9 mg/dl and the
positive predictive value was 75% and the negative'predictive
value was '‘87.5% and sensitivity was 79% and specificity.was 85%
and prevalance of 37%. fig. ( §). |

We analyzed our results according to birth weight and
classfied our cases into three groups :

Group 1 : more than 3.5 kg.(Large for gestational age.)
Group 2 : between 2.5 and 3.5 kg (approproiate for
gestational age.)

Group 3 : less than 2.5 kg (Small for gestational age.).
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DATA OF INFANTS STUDIBES
— NUNMBER 65 . | NUMBER | PERCENTAGE (%)
IMALE : FEMALE |MALE az 62
RATIO16: 1 FEMALE 20 a8
NORMAL LABOUR a7 A
MODE OF CESAREAN SECTION 14 27
DELIVERY VENTOUS EXTRACTION 1 2
Apgar =7 10 19
score at sS—-7 12 23
1 minute < b 15 a1
Unknown 14 27
appropriate for gestationa 18 a5
Welght age (AGA)
inrekation Small for gestational age 22 42
to (SGA)
gestaional Large for gestational age 12 23
age (LGA)
Breast fed 20 68
Type of Formula fed 17 325
feedin On . V. fluids 5 96
- Range T Mean
Weight 1.850 — 4.860 gm 2087 gm
Age 2 — 10 days 5.1 days
Gestational age 28 — 44 weeks 87 weeks

Tabfe (D
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CAUSBS OF JAUNDICRE IN THE INFANTS STUDIBD.

| NUMBER OF |
PATIENTS

1 21.2 | SEPTICEMIA

4 7.7 |ASPHYXIA

2 2.8 {INFANT OF DIABETIC MOTHER

1 19 |EXTRAVASATION OF BLOOD

2 4.8 |POLYCYTHEMIA

1 19 |{OBSTRUCTIVE JAUNDICE

4 7.7 |DELAYED FEEDING

2 3.8 |BREAST MILK JAUNDICE

26 | 48.1 |UNIDENTIFIABLE CAUSE OF JAUNDICE.

Table (2)

62 | 100

DISTRIBUTION OF SERUM BILIRUBIN CONCENTRATIONS.

e

"T.S.B (mg%) |FROM 4—1{FROM 10— 15 |FROM 15—20 |FROM 20—27

NO. OF CASES 15 25 L= g
% : 29 48 17 8

Table (3)
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Causes of Jaundice in studied cases.

SEFTICEMIA {(21.2%)

UNIDENTIFIABLE CAUSE (49.1%) ASPHY:IA (7.7%)

INFANT OF DIABETIC MOTHER (3.8

EXTRAVAS. BLOOD (1.9%)

POLYCYTHERA {3.8%)
OBSTRUCTIVE JAUNDICE {1.9%)

DELAVED FEEDING (7.7%)
BREST MILK JAUNDICE {3.5%)

Fig. (1)
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CORRELATION BETWEEBN ICTBROMETER AND T.5.B

IN ALL STUDIED CASES.
— . ————
ICTEROMETE T.8.B NO. OF CASES
(5) 46— 7.7 a
15 (6 667 — 10.7 3 |
25 (7.57 70-12.9 8 |
§ (108 14.6 1 |
85 (12.81) 7.8— 18.0 24
4 (15.7]) 16.2 — 194 3
' 19.06 8.4 — 266 10
Table (4)
* R=0.65
*P=< 02
28
26 |-
" R=065
22 |-
' P - 002
20 |-
18 |-
16 |
14 | o
12 -
10
8
5
4 |-
2 ] I 1 I ] l ]
1 2.5 3.9 4.5
1.5 3 4
ICTEROMETER

Fig. (2)




15B(mg*)

T.8.B

28
26

24

20
18
16
14
12
10

RESULT

DISTERIBUTION OF DERMAL ICTERUS AND ITS

RELATIONSHIFP TO T.8.B IN ALL STUDIED CASES

5B .
1 45— 126 — B
2 70— 12.7 10
a 78— 17.8 14
4 70—~ 266
5 88 e
Table (5)
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3 |
4
SKIN ZONE

Fig. (3)
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RELATIONSHIP BETWEEN SKIN ZONBE AND ICTEROMETER

IN ALL STUDIBD CASES.

TE NO OF CA3ES
i T 1—-2h
2 1-425 10 <H
3 25-458 14
4 2646 20
u 5 ___865-45 a
Table (6)

RELATIONSHIP BETWEEN SKIN ZONE AND ICTEROMETER IN ALL STUDIED CASES

ICTEROMETER

(A

N

SKIN ZONE

‘Fig. (4)




RESULT-PAGE 90

CORRELATION BETWEEN TCB (ICTEROMETBR) AND

TOTAL $. BILIRUBIN IN ALL STUDIED CASES.

— ~1 DEVIATION | DEVIATION
ICTERO DIFFERENG ICTERO DIFFERENG
No.IMETER| TsB BETWEEN Ino.IMETER| TSB BETWEEN
ICTEROMETER ICTEROMETE
& T.S.B & T.8.5
1|l so0 7.70 ~2.70 12.81
2 s00 450 050 12.91
al 600 10.70 —4.70 12.81
4| 600 6.67 067 12.91
sl 600 6.67 067 12.81
sl 660 7.00 ~0.40 12.31
7l 787 11.90 -373 12.81
sl 787 8.90 —1.44 12.81
of 757 7.00 057 12.31
757 9.20 ~1.79 12,81
757 8.40 -083 15.73 19.40 -367
10.08 10.90 ~0.27 16.73 16.60 087
10.08 12.90 -287 15.78 16.20 058
10.0a| 10.26 -0.24 15.79 16.60 0.28
10.08 12.60 ~2.47 15.79 14.60 1.19
10.08 10.20 -0.17 16.73 17.90 —-157
12.91 12.70 039 16.73 16.00 074
12.91 18.00 ~5.69 16.73 14.20 168
12.81 13.90 ~158 16.73 8.40 738
12.91 12.00 -0.69 19.06 20.00 -094
12.81 18.00 -0.69 19.06 19.20 -0.14
12.81 12.70 -0239 19.06 17.00 2,06
12.81 12.20 0.1 19.60 10.00 9.60
12.81 12.00 0.31 19.06 20.20 —1.14
12.31 12.00 0a1 19.06 26.50 ~7.44
12,81 11.70 061 19.06 28,00 ~394/

THE DEVIATION OF ICTEROMETER READING AND T.8.B RANGED

BETWEEN {+) 0.11 AND (+) 9.6 WITH THE MEAN OF ABSOLUTE

DIFFERENCE Q.13 mg/di>-

- Table (7)
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ACCURACY OF ICTEROMETER MEASUREMENT OVER RANGE OF
SERUM BILIRUBIN MEASUREMENT OBTAINED.

No. of Range of Serum Mean of Absolute
Cases Bilirubin Difference Between
(mg/dl) icterometerand T. S .B
15 45 - 10 1.6
25 10 - 15 0.56
9 15 — 20 1.12
3 20 - 27 4.17

Table (8)




Accuracy of icterometer

cerum bilirubin concentrati
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in predicting infants with

on more than 12.9 mg/dl

Serum Bilirubin
>12.90 <12.90
== -
NO. OF
PATLENTS
ICIEROMET. | >3.5 (15) (%) 20
28.8% a b 9.7%
< 3.5
(0) | ¢ |4 (28) 32
7.6% 53.9 %
]
19 33 TOTAL NO.
52
a = true positive = 15
b = false positive = 5 .
c = fFalse ntgative = 4
d = true negative = 28

Positive predictive value = a/ (atb)
liegyative predictive value = d/ (c+d)
sensitivity = a/(a+c) = 15/(15+4) =
speciFicity = d/f(d4b) = 28/ (4128) =

prevalence = (alc)/(a+b+u+d) = 1544

Fig. (5)

= 15/(1515) = 75%

= 28/ (4+28) = 87.5%
79%

85%

/ (1545+4128) =37%
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GROUP 1.
12 newborns with birth weight more than 3.5 kg. with

jaundice were studied their icterometer reading rang between
(1.5 - 4.5) 6 -19.06 which coinside with serum bilirubin between
6.67 to 15.9 with mean of absolute difference 1.21 .Table (9).

The relation between skin zone , ictrometer and serum
bilirubin are shown in table (10)

The coefficient of correlation between icterometer and S.B.
with 0.8 and P;valu < 0.02 . fig ( ).

The relation between distribution of jaundice in skin zones

and TSB are shown in Table (11} fig.(4) .

Correlation between icterometer reading and distribution of

jaundice in skin zones are shown in fig. ( 8).
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RELATION BETWEEN SKIN ZONE , ICTEROMETER

AND T.S.B IN INFANTS WEIGHTED MORE THAN 3.5 kg

[ NO. |[SKINZONE TICTEROMETER [T.S.B |
1 1 1.5 (6) 6.67
2 1 15 (6) 6.67
3 2 2.5 (7.57) 10.3
4 3| 3.5 (12.31) 7.3
1 4| 35 (12.31) 155
5 3 3.5 (12.31) 13
12 4] 35 (12.31) 11.0
7 4 4 (15.73) 19.4
9 4 4 (15.73) 16.6
6 4| 4.5 (19.06) 20.2
8 4 4.5 (19.06) 19.2
10 4| 45 (19.06) 15.9
Table (10)
SKIN ZONE 1.8.B NO. OF CASES
1 6.67 2
2 10.3 1
3 13-173 2
3 11.2 - 20.2 7
Table (11)
'ICTEROMETER T.5.8B NO. OF CASES R
1.5 6.67 2 0.8
25 10.3 1 0.8
3.5 11.2-17.3 4 0.8
4 16.6 — 19.4 2 0.8
4.5 15.9 — 20.2 3 0.8

Mean of absolute difference is 1.21

Table (9)




T.5.8 (mg%)
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CORRELATION BETWEEN ICTEROMETER AND T.8.B

IN INFANTS MORE THAN 335 kg (Group 1 )
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GROUP 2.

18 newborns with jaundice their weight ranged between 2.5
and 3.5 (approproiate for gestational) were included in our study
there icterometer reading ranged between 1 - 4.5 (5 - 19.06 mg%)
which correlated with S.B 7 to 26.5 mg%¥ with mean of absolute
difference was 0.86 (the most accuracy) . table (14) fig. (9)

The correlation coefficient was 0.407 and P value < 0.05

Correlation between icterometer reading and distribution of
jaundice and skin zones are shown in fig.(ll))Fig- (10) and table

(12 and 13 ) .
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RELBATION BETWEEN SKIN ZONBE , ICTRROMEBTER AND §. BILIRUBIN

IN INFANTS WBICGHTED BETWEEN 2500 AND 3500 kg ( GrROUP 1T )

SKIN ROMETER (mg3%)
1 260 757)
1 100 5)
2 850  (12.81)
2 8.50 (12.81)
2 260  (@57)
2 1.00 6)
a A60  (12.81)
< ]60  (12.81)
a 260 {7 57)
4 450  (19.06)
4 3.00 10.038
4 450 (19.06)
4 850 (12.81)
4 450  (19.06)
4 360 (12.31)
4 260 757
& 450 (19.06)
] 450 {19.06)
Table (12)
SKIN ZONH  T.5.B (mg%) NO. OF CASES
77 - 1256 2
7 -12.7 4
1026 - 14.7 3
8.70 - 265 6 Table (13)
14.2 - 20 2
— 5
T.5.B (mg%) NO. OF CASES
7.00 —-7.70 2 0.407
- - 0407
25 (7.57) 700 - 1286 a Q.407
3 (10.9) 14.50 1 0.407
a6 (12.81) 870 — 14.70 6 0.407
45 (19.06) 1(__)_.00 — 26,80 5 0.407

1

Mean of absolute difference between icteromieter and

total serum bilirubin is 0.86

Table (14)




T.8.B (mg%)
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CORRELATION BETWEEN ICTEROMETER AND T.5.B (mg%)
IN INFANT BETWEEN 25 AND 3.5 kg Group 2.
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GROUP 3,

22 newborns with jaundice their weight less than 2.5 kg were
included in our study, their icterometer reading ranged between
1 - 4.5 (5 - 19.06) which coinside with S.B between 4.5 to 18mg%
with mean of absolute differene 9.5 table (15).

The relation between skin zones , icterometer and TSB are
shown in table (17).

There is correlation between icterometer and T.8.B, with R
value = .307 t-test was done and show insignificant correlation .

There is wide discripancy between staining of skin (skin

zones snd T.S B reading .table (16).

As these infants become severly icteric at low serum
bilirubin . Fig. (J2,13y).

We classified our cases according to gestational age into 2
groups :

Group A. : TFull term infants (less than 37 weeks)

Group B. : preterm infants (more than 37 weeks).




IN INFANTS WEIGHTED LESS THAN 2.500 kg

Mean of absolute difference is 9.5

Table (15)
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RELEATION BETWEEN SKIN ZONE , ICTEROMETER AND S. BILIRUBIN

Group. 3
SKIN ZONE ICTEROMETER T.5.B
1 1 (5.00) mg% 4.50 mg%
2 2 (6.00) mg% 10.70 mg%
2 35 (12.31) mg% 10.70 mg%
2 35 (12.31)mg% 9.50 mg%
2 3.5 (12.31) mg% 9.30 mg%
2 25 (7.57) mg% 8.90 mg%
3 4 (15.73) mg% 15.20 mg%
3 3.5 (12.31) mg% 14.60 mg% e
3 2.5 (7.57) mg% 12.90 mg%
3| 35 (12.31) mg% 12.00 mg% Table (17)
3 25 (7.57) mg% 11.30 mg%
3 3.5 (12.31) mg% 8.40 mg%
3 35 (12.31) mg% 8.40 mg%
3 4.5 (19.06) mg% 8.40 mg%
3 3.5 (12.31) mg% 7.80 mg%
4 4.5 (19.06) mg% 17.00 mg%
4 35 (1231) mg% 13.90 mg%
4 3.5 (12.31) mg% 13.00 mg%
4 3.5 (12.31) mg% 12.20 mg%
4 3.5 (1231) mg% 12.00 mg%
4 3.5 (12.31) mg% 11.70 mg%
5 3.5 (12.31) mg% 18.00 mg%
SKIN ZONE T.S.B(mg%) NO. OF CASEY
1 4.50 1
2 89-107 5
3 7.8 -15.2 9 Table (16)
4 11.7 - 17.0 6
5 18.00 1
ICTEROMETER T.S.B (mg%) NO. OF CASES R
1 4.50 1 307
2 6.00 1 307
2.5 89-129 3 307
3.5 7.8—-18 14 307
4 15.20 1 307
4.5 84 -17.00 2 307
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EM.BL
Full term infants .

28 newborns with jaundice their gestational age more than 37
weeks (full term ) were included in our study their icterometer
reading ranged between 1 - 4.5 (5 - 19.06mg%) which coinside with
serum bilirubin between 6.67 to 26.5 mg%¥ with mean absolute
difference was 0.86 i Table (18)), fig. ( 15).

Correlation between icterometer reading and total serum
bilirubin with R = 0.7 , P value < 0.05 .

Correlation between distribution of dermal staining
(skin zone) and icterometer reading and serum bilirubin ,

are shown in table (19), (20) fig. (16H).
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RELATIONSHIP BETWEEN SKIN ZONE , ICTEROMBTER
AND T.$B INFULL TERMINPFANTS. ' (GIOup B)
. Z 'ER] T.5.B{
1 1
2 2
3 1
4 2 26 (757) 10.2
5 2 25 (7.57) 10.9
6 4 26 (7.57) 7
7 1 26 (767) 12.6
B 4 & (10.08) 14.6
9 a as (12.371) 84
8 8456 (12.31) 14.7
3 a6 {12.81) 14.6
2 a6 (12.81) 12.7
2 86(12.31) 83
8 8.6 (12.81) 17.3
4 2.6 (12.81) 16.6
<] a6 (12.31) 12
3 36(12.81) 11.7
4 as(12.81n 11.2
4 4 (1673) 19.4
4 4 (1673) 16.6
a 45 (19.06) 8.4
4 45 (19.06) 26.5
L 45 (19.06) 23
4 45 (19.06) 20.2
& 45 (19.08) 20
4 45 (19.06) 19.2
4 45 (19.06)
w4 It g B -
"Table (20)
SKin zone T.5.8 (Mg%) W
667 — 125 a
2 7-127 & '
3 84— 17.3 7 " Table (19)
4 7 — 265 11 I
5 20 — 23 2 ||
icterometer | 1.5.8 {(mg%) | No. of cases R
" 1 =77 2
15 6.67 1
” 25 7F— 1256 4
3 14.6 1
l a5 84— 17.3 10
4 16.6 — 194 2
45 84 - 266 a8

Moan of abacsinte difference iz 0.58

Table (18)
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GroUP A,
PRETERM INFANTS.

24 newborns with jaundice their gestational age less than 37
weeks were included in our study , their icterometer reading
ranged between 1.5 - 4.5 (6 - 19.06 ) which coinside with serum
bilirubin between 4.5 to 18 mg% with mean absolute difference was
0.39 , table ( 21) JFig.' (13)). There was correlation between
icterometer reading and distribution of dermal staining (skin
zone and total serum bilirubin shown in fig, (19);1(20) .and table
(22 ,23).

t-test was applied to our results and indicate insignificant

correlation between icterometer and T.S.B .
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RELATIONSHIP BETWEEN SKIN ZONE AND ICTEROMBTER

| (GrouP A)

AND T.S.E IN PRETERM INFANTS (< 37 WEBKS)

[NO. |[SKIN 2ONE  [ICTEROMETER|T . ©. B (ma%)
i 1 15 (6.00) 767
2 1 1.0 (6.00) 45
3 2 4.5 (19.06) 96
4 2 a6 (12.81) 12,7
5 2 856 (12.81) 10.7
6 2 35 (12.31) 10.7
7 2 36 (12.81) 89
8 a 36 (12.81) 8.4
9 a a5 (12.91) 78
10 a a6 (12.31) 10.26
11 a a6 (12.81) 16.2
12 3 856 (12.81) 12
13 a 25 (767) 1.8
14 3 26 (7.567) 12.9
15 4 4.5 (19.08) 17
16 4 4.0(15.73) 13.9
17 4 85 (12.81) 1.5
18 4 3.6 (12.81) 12
19 4 2.6(12.81) 10
'20 4 a6 (12.81) 87
21 4 256 (12.81) 1.7
22 4 26 (7.67) 12.2
24 4 25 (7.67) 13
24 5 3.6 (12.91 18

| TS,

(mg%)

15 (6.00)
26 {757)
a5 (12.31)
4 (14.73)

45
767
11.3-18
-78-18
13.9

Moan of aleolute difference 0.39

1 45 - 767 2
2 B89 -127 51
] 78- 128 7
4 87-17 8
5 18 1

e

Table (22)

_ Table (21)

Table (23)
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