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RESULTS

This study is a trial to detect NO production and levels in |
children with liver cirrhosis and their relation to endotoxin

levels compared with a healthy control group.

Thirty children patients with liver cirrhosis were selected

and stratified into three groups (A, B and C groups) according
to modification of Child's scoring system. Group A was 6

cases, group B was 18 cases and group C was 6 cases.

Fifteen normal healthy children were included in the study

as controls.

Age of patients varied in the forty five subjects from 2.5

months to 12 years. Results are shown in table 1 and figure 1.

Sex incidence in all groups is shown in table 2 and figure 2.
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Table (1): Age incidence in the four groups of our study
° Mean i, SD Range
Control 6.8 £ 3.379 ly-11 years
Group A 4.167 £ 1.571 212 y - 6 years
Group B 6.417 1+ 3.869 2i2m. - 12 ys.
Group C 10.167 £ 1.571 812y - 12 years
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Control

Fig. (1): Age incidence in the four groups of study
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Table (2): Male and female incidence in our study

Male Female
No. %o No. %
Control 9 60 | 6 40
Group A 4 66.67 2 33.33
Group B 10 55.56 8 44 .44
Group C 4 66.67 2 33.33
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----------

The most evident clinical manifestations in the three

groups are shown in table 3.

Table (3): Showing clinical manifestations in the patients of the

different groups.
A B C
No. % | No. % | No. %
Jaundice - - 12 66.67 6 100
Liver: enlarged 4 66.67| 10 5556 - -

Shrunken 2 33.33 8 44.44 6 100

Spleen: enlarged, firm | 6 100 ] 18 100 6 100

Ascites - - 6 33.33 6 100
L.L. oedema E - | 4 22| 4 6667
Dil. of Abd. veins - - 6 33.33 6 100

* In group A: The most evident clinical manifestation was enlarged spleen.
er
* In group B: the most evident clinical manifestation was enlarged spleen,

* In group C: the most evident clinical manifestations were Jjaundice,
shrunken liver and enlarged spleen.
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Blood picture of the four groups are shown in table 5.

There was a significant difference between the three

patient groups and the control group as regard Hb%, RBCs and |

platelets.

Table (4): Blood picture of the four groups of our study.

Hb% RBCs WBCs Platelets
Mean+ S.D| Meanx S.D | Mean+ S.D | Mean+ S.D
Control | 1261340601 | 5058+ 0783 | 7.7+ 1.107 | 13050+ 300
Group A | 10.533£0.802 % | 3.637+ 0385* | 770+ 3.037 | 94+ 35.686*
GroupB | 97221356 | 3397+ 0394*%| 9.10+ 5.100 | 226+ 146.939 *
Group C { 11033£0.812*| 3308+ 0.287*| 111+ 4831 | 1234 66775 *

* : Means significant versus control.
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Liver function tests including bilirubin (total and direct), alanine
transaminase, aspartate transaminase, alkaline phosphatase, albumin, the

prothrombin time and concentration in the four groups are shown in table 5.
There was a significant difference between the three patient groups and the
control group in all the tests except total and direct bilirubin in Child A

group.

Hepatitis C antibody and hepatitis B surface antigen were detected as

markers of viral hepatitis shown in table 6.

Table (6): Hepatitis viral markers in the four groups of our study.

HBs Ag HCVAb Both None
No. % | No. % | No. % | No. %
Control 0 0 0 0 0 0 I5 100
Group A| 0 0 4 66.67| O 0 2 3333
GroupB| O 0 6 3333 0 0 12 66.67
GroupC| O 0 0 0 0 0 6 100

HBs Ag: Hepatitis B surface antigen detected by ELISA.
HCV Ab: Hepatitis C virus antibody detected by ELISA.
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Abdominal ultrasound data done to all subjects of our study, as

regards liver size and texture, splenic size, absence or presence

of ascites.

Table (7): Data of abdominal ultrasound examination to all
subjects of our study.

Liver Ascites
Spieen

Enlarged |Shrunken| Epjarged| Non- |Minimal | Mildto | Massive

cirrhotic | cirrhotic acitic Moderate

No. %|No. %|No. %|No. %|No. %|No. %|No. %
Control | Normal Abdominal Ultrasonography
Group A |4 6667(2 3333 6 100[6 100
Group B |10 3556{8 44.44} 18 100112 66.67/4 2222{2 11.1
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Portal vein diameters measured by abdominal ultrasound in all

groups are shown in table 8.

Table (8): Portal vein diameter (in cm) in all subjects (measured by
abdominal ultrasound). ‘

<12 1.2 1.3 1.4 1.5 1.6 1.7
Control 15 - - - - - -
Group A 6 ‘ - - - - - -
Group B 12 2 2 - - - 2
Group C - 2 2 - 2 - .

* A sonographic portal vein caliber more than 1.2 ¢cm can be

considered as a sign of portal hypertension.
* All cases of group A are below 1.2 cm.
* Most cases of group B are below 1.2 cm.

* All cases of group C are above 1.2 cm.,
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NO Level:

Serum nitrite was measured both in patients and control
groups and NO concentrations were determined relative to a

standard curve using sodium nitrite.
The results are shown in table (9) and figure (3).

NO were found to be significantly elevated in group B and C

of liver cirrhosis.

« Table 10 compares NO between group A and group B with

a significant P value < 0.05.

- Table 11 compares NO between group B and group C with

a significant P value < 0.05.

- Table 12 compares NO between group A and group C with

a significant P value < 0.05.

« Table 13 shows the correlation between NO level and ser-

um albumin among the studied groups.
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Table (9): Mean and S.D of plasma nitric oxide (umol/ml) among the
studied groups.

_ Sig. *  Control
X SD
t P
Control 0.993 +0.427 - -
Group A 1.1 +0.404 0.535 > 0.05
GroupB|  1.522 +0.833 1.730 <0.05
Group C|  1.633 +1.303 2.349 <0.05
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Mean

Group C

Fig. (3): Mean of plasma nitric oxide among the studied groups
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Table (10): Comparison between NO level in groups A and B.

Groups Mean S.D P value
Group A 1.1 0.404
< 0.05
Group B 1.522 0.833

Table (11): Comparison between NO level in groups B and C.

Groups Mean S.D P value
Group B 1.522 0.833
< 0.05
Group C 1.633 1.303

Table (12): Comparison between NO level in group A and C.

Groups Mean S.D P value
Group A 1.1 0.404
< 0.05
Group C 1.633 1.303
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Table (13): Correlation between NO level and serum albumin among
the studied groups.

NO Level Albumin r P
Mean + SD Mean + SD
Group A| 1.1+0.404 3.53+£0.78 0.462 > 0.05
Group B | 1.522+0.833 | 2.93£0.73 0.593 <0.05
GroupC | 1.633+1.303 | 2.421+0.05 0.614 < 0.05

From table (13) we found a significant relation between NO levels
and synthetic function of the liver (albumin) especially in group B
and group C of liver cirrhosis.
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Table (14): Correlation between PVD and NO.

PVD (in cm) NO (mean)
1.3 0.6
1.5 1.0
1.7 1.6

As portal vein diameter more than ‘1.2 cm can be
considered a fairly characteristic sign of portal hypertension.
So a correlation matrix was done between NO levels and portal

vein diameter more than 1.2 cm.

« Table 14 and figure 4, state that there is a significant

correlation between NO levels and portal vein diameter.
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Fig. (4): Correlation between PVD and NO
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e Comparison between NO levels in patients with
hematemesis and those without hematemesis proved to be

statistically significant (Table 15).

» A comparison between NO levels in patients with ascites
and those without ascites proved to be statistically

significant (Table 16).
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Table (15) & Fig. (5): NO levels in patients with
and without hematemesis.

Mean S.D P value

Without hematemesis 0.9 +0.346
<0.05

With hematemesis 1.546 +0.902

1.6

1.4

1.2

08

Mean

0.6

0.4

0.2

0E+0

Without hematemesis With hematemesis
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Tabie (16) & Fig. (6): NO levels in patients with and without ascites.

Mean

S.D

P value

With ascites

No ascites

1.721

1.632

1+ 0.361

+ 0.851

<0.05

1.8

1.6

1.4

1.2

0.2

0E+0

With ascites

Without ascites
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Endotoxin levels in patients and control groups are stated

in table 17 and figure 7.

Endotoxin levels were found to be significantly elevated in

group B and C of liver cirrhosis.

Table (17): Mean and standard deviation of plasma endotoxins
(Lg/ml) among the studied groups.

Sig. *  Control
X S.D
t P
Control 0.673 +0.194 - -
Group A 0.7 + (0.089 0.381 > 0.05
Group B|  0.877 +0.281 0.591 <0.05
GroupC|  1.08 +0.533 0.981 <0.05
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Table (18): Comparison between endotoxin level in groups A and B.

Groups Mean S.D P value
Group A 0.7 0.089
< 0.05
Group B 0.877 0.281

Table (19): Comparison between endotoxin level in groups-B and C.

Groups Mean S.D P value
Group B 0.877 0.281
<0.05
Group C 1.08 0.533

Table (20): Comparison between endotoxin level in groups A and C.

Groups Mean S.D P value
Group A 0.7 0.089
< 0.05
Group C 1.08 0.533

« Tables 18, 19, 20 show comparison of endotoxin levels in

different groups of liver cirrhosis which show statistically

significant P value.
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Table (21): Correlation between PVD and endotoxins.

PVD (in cm) Endotoxin (mean)
1.3 0.670
1.5 0.700
1.7 1.500

« A correlation matrix between endotoxin levels and
portal vein diameters more than 1.2 cm proved to

be present (Table 21 and Figure 8).

e
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Fig. (8): Correlation between PVD and endotoxin



Results

130

Table (22) & Fig. (9): Endotoxin level in patients

with and without hematemesis.

Mean

S.D

P value

Without hematemesis

With hematemesis

0.734

0.987

+0.105

+0.721

<0.05
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« Endotoxin levels in

With hematemesis

patients with hematemesis and those

without proved to be statistically significant (Table 22).
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Table (23) & Fig. (10): Endotoxin level in ascitic
and non-ascitic patients.

Mean S.D P value

Ascitic 0.931 0.348
< 0.05

Non-ascitic 0.798 0.234
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Without ascites

tient with ascites and those without

proved to be statistically significant (Table 23).
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. Table 24 states that there is a statistically significant

relation between endotoxin and albumin (as a synthetic

liver function), meaning

that there is a direct relation

between liver failure and endotoxin levels.

. Table 25 and figure 11 states that there is a statistically

significant relation between NO and endotoxin levels In

the three groups of our patients.
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Table (25): Relation between N

group of liver disease.

O level and endotoxin level in the same

NO Level Endotoxin
Level
| r P
Mean+ S.D | Mean+ S.D
Group A| 1.1£0.404 | 0.7+0.089 0.655 <0.05
Group B | 1.522 £0.833 | 0.847 £ 0.281 0.742 <0.05
Group C | 1.633+1.303 | 1.08+0.533 0.935 <0.05
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