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Inflammation and cytolysis lead to an up-regulation in the expression of tissue [CAM-
1, which is mediated by proinflammatory cytokines (23, 28, 29), and to an increase of
sICAM-1, derived from hepatocytes and vascular endothelium {23, 24, 30).
Furthermore, if we correlate ICAM-1 to the histological scores, we found a positive
significant correlation only with fibrosis. This finding, which differs from those
reported by others (28, 30)may be related to the prevalence and importance of
endothelial damage over inflammatory damage. Moreover, as far as cirrhotic
patients are concerned, a reduced hepatic clearance of sICAM-1 due to the presence
of porto-systemic shunts may help explain the high levels of circulating sICAM-1 (31).
When we analyzed sICAM-1.after 48 weeks of treatment, we found significant
differences in the levels of siCAM-1 between responders and non responders, lower
levels of leAM—l were consistently present in the responders during the study.

And this confirms the observation made by Franco Capra et al (32) who describe a
significant lower level of ICAM-1 in responder, compared with non responders and
seems to be in contrast with Bagnascoetal {25) who describe a higher level of ICAM-1
in responders compared with non responders.

Another relevant result is the close correlation between the s ICAM-1 levels and the
viral genotype 4 which gave a similar results as Francocapra et al( 32) with genotype‘
1

By comparing with the above studies, our data have demonstrated that the siICAM-1
decrease has a similar prognostic value for chronic hepatitis C patients treated with
pegylated alpha IFN in combination with the ribavirin,

Conclusion ;

From the previous results we can conclude that S ICAM -1 is an essential prognostic
marker for identifying which patients are more likely to respond to treatment with
IFN.
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DISCUSSION
Hepatitis C virus (HCV) is considered the most common etiology of chronic liver
disease (CLD) in Egypt, where prevalence of antibodies to HCV (anti-HCV) is
approximately 10-fold greater than in the United States and Europe (19).The
prevalence of genotype 4 as the main HCV genotype with different subtypes as well
as different virological, biochemical and histopathological responses to treatment in
comparison to the other well-known isolated 5 genotypes; made it an important and
interesting task for many researchers to study the interaction between the viral
genome and the anti-viral preparations specially IFN which has many preparations
and has both an anti-viral as well as an immune-modulator role in combating the
~virus (20). As a result of the continuing research for better medications; the
development of new and efficient medications remained an important concern of
many research institutions in the field of hepatology. Interferon alpha (IFN alpha)
has been widely used as therapy for chronic hepatitis C. The attachment of an inert
Poly Ethylene Glycol {(PEG) molecule to the standard IFN had resulted in the
production of long acting IFN which was named Pegylated Interferon (PEG-IFN).
Standard treatment with pegylated alpha IFN in combination with the nucleoside
analogue ribavirin leads to a sustained virologic response in approximately half of
the patients (19). Although the efficacy of antiviral therapy in chronic hepatitis C has
imprbved since interferon was introduced, nonresponce to this therapy remains
common. Several factors have been shown to influence response (2). The biological
activity of interferon (IFN) is mediated by the induction of intracellular antiviral
proteins, such as 2'-5' oligoadenylatesynthetase, dsRNA-activated protein kinase and
MxA protein. Interferon (IFN)-inducible double-stranded RNA-activated protein
kinase (PKR) is thought to play a key antiviral role against hepatitis C virus (HCV) (22).
Our data confirm that patients with chronic HCV-related hepatitis show higher levels
of ICAM-1 than do control subjects, as reported by others (23, 24, 25, 26),
The increase in ICAM-1 level can be explained by HCV activity, which damages both

hepatocytes and sinusoidal vessels (27} and, in particular, endothelial cells.
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Fig (1): Ratio between responders and non-Responders for treatment in HCV
patients according to ICAM level
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Fig (2): Comparison between responders and non responders according to the
treatment cost :
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The treatment cost of all patients = 50 {total patients number) x 12.000 (course cost)
The treatment cost of responder = 32 (responder patients) x 12.000 (course cost)
Financially benefit of serum ICAM-1 as a predictive marker for IFN response = 18
(non responder patients) x 12.000 (course cost)
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Table (5): Comparison by responder and nonresponder after treatment

; Computer Sciences and Operaiion Research 24-27 Dec 2017

Measure Responder | Non-Responder e p-value
- : valtie
AGE 41.38+1.53 37.94+1.42 1.48 0.144
AST 34.59+1.65 67.33+5.87 6.69 0.000*
ALT 32.81+1.08 42.8942.78 3.99 0.000*
T.BIL 0.77+£0.02 1.34+40.18 4.21 0.000*
D.BIL 0.15+0.01 0.35%0.06 4.06 0.000*
ALB 3.93+0.03 3.3#0.12 6.41 | 0.000*
GLU : 100.75+4.05 110.89+4.35 1.60 0.115
AFP 8.34+0.4 11.6741.05 3.51 0.001*
HB : 10.33%0.23 10.2210.3 0.30 0.768
. PC : 90.88+1.37 88.44+2.21 0.99 +.0.329
PLT 203.34+8.65 239.33%14.49 2.28 0.027*
BMI 21.03+1 30.44+1.71 5.10 0.000*
ICAM 353.72+41.7 2450.94+225.18 11.88 | 0.000*
WBC 5373.5%£253.67 51824479.12 0.39 0.699
FIBRO 1.9740.11 4.28+0.16 12.60 | 0.000*
HIA 3.97£0.22 8.2240.29 11.78 | 0.000*

All values are represented as Mean £ Standard Error
* = There is a significant difference between responder and nonresponder

by using independent t-test at p<0.05

Table (6 ): The cut off value of serum ICAM level

Criterion | Sensitivity |- 95% Cl Specificity | 8$5%ClI | +LR | -LR
>=200 [ 100 92.9-100.0 0 0.0-16.8 1
>222 100 92.9 - 100.0 10 1.2-31.7 [ 111 0
>223 98 89.4-99.9 10 1.2-31.7 | 1.09 | 02
>225 98 89.4-99.9 15 32-379 | 115 | 013
>243 96 86.3-99.5 15 32-37.9 | 113 | 027
>420 96 86.3-99.5 40 19.1-63.9 | 16 | 041
>450 94 83.5-98.7 45 23.1-685 1.71 | 0.13
>523 94 83.5-98.7 65 40.8-84.6 | 2.69 | 0.092
>530 92 80.8 - 97.8 65 40.8-84.6 | 2.63 | 0.12
_ >613*. . J ' 92 " 180.8-978 | o0 68.3-988 | 9.2 [ 0.089
>642 86 73.3-94.2 90 68.3-98.8| 86 | 0.16
>650 86 73.3-94.2 95 75.1-99.9 | 17.2 | 0.15
>1324 48 33.7-62.6 95 751-999] 96 | 055

Area under the ROC curve (AUC)=0.921
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Table (4 ): Comparison between Responder and nonresponder patients regarding

IFN

Resposnger (n= MonuRes?g)nder (n= tvalue | pevalue

AST 34.59+1.66 67.33£5.87 6.69 | 0.000*
ALT 32.81£1.08 42.89+2.78 3.99 | 0.000*
T.Bil 0.77+0.02 1,3420.18 421 | 0.000*
D.Bil 0.15£0.01 0.35+0.06 4.06 | 0.000"
Alb 3.93:0.03 3.300.12 641 | 0.000*
glucose 100.7544.05 110.89+4.35 160 | 0115
AFP 8.34+0.4 11.67+1.05 351 | 0.001*
Hb 10.33£0.23 10.22+0.3 0.30 | 0768
tsh 4.24+0.28 4.3740.36 030 | 0.769
creatnine 0.99+0.04 1.24+0.07 3.62 0.001*
Pc 90.88+1.37 88.4412.21 099 | 0.329
plt 203.3448.65 239.33+14.49 228 | 0.027*
BMI 21,0341 30.44+1.71 510 | 0.000*
lcam 35372417 2450.94:225.18 | 11.88 | 0.000*
whc 5373.5+253.68 5182+479.12 0.39 | 0.699

All values are represented as Mean * Standard Error

* = There is a significant difference between Responder and Non-responder

by using independent t-test at p<0.05
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Table (3 ): Comparison between cases before and afier treatment

Mean S.E t-value p-value
Before 62.62 3.42
AST . . *
After 46,38 3.23 3.13 0.003
Before 59.18 2.77
ALT ®
After 36.44 1.38 /.02 0.000
T.Bil Before 1.06 0.06 0.98 33
' After 0.97 0.08 ' Q.
D.Bil - Before 0.25 0.02 0.87 0.388
: After 0.22 0.03 ‘ '
Alb Before 3.83 0.05 175 0.086
, After 3.7 0.06 ! :
Glucose Before 99.24 2.44 1.6 5
After 104.4 3.08 - 214
Before 13.04 1.82
AFP . ;
After 9.54 0.5 1.85 0.071
Before 12.01 0.26 ‘
H —— - .000*
b After 10.29 0.18 275 0.000
Before 3.67 0.11
t . : *
sh After 4.29 0.22 28 0.013
creatnine Before 0.97 0.02 2.28 0.027*
. After 1.08 0.04 . :
Before 94.74 0.83
P R ; %
¢ After 90 1.18 4 9.900
It Before 291.08 10.53 11.24 6.000°
i After 216.3 7.91 ‘ '
Before 26.98 1.33 o
, i . ‘
&M After 24.42 1.09 L3 0.134
lcam Before 3551.76 505.66 4.91 0.000*
After 1108.72 166.49 y :
Before 8024 197.3
*
Whe After | 5304.56 | 23431 232 0.000
Before 3.16 0.12
i i : . .
Fibrosis score After 530 018 1.658 0.104
S Before 5.94 0.17
Histological index Afror 5.50 052 1.206 0.234

S.E = Standard Error

* = There is a significant difference between Contro!

test at p<0.05

an before by using paired t-




Table (2): Comparison between control and cases after treatment
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Control After & P
value | value
Age 37.3£2.2 40.14+1.12 1.26 | 0.212
AST 34,15+2.1 46.,38£3.23 2.31 | 0.024*
ALT 32.15+1.88 36.44+1.38 1.72 | 0.090
T.Bil 0.82£0.05 0.97%0.08 1.29 | 0.203
D.Bil 0.16+0.02 0.22%0.03 1.40: ] 0.165
Alb 3.82+0.05 3.7£0.06 1.10. 0.274
Glu 108.1£3.74 104.4+3.08 0.68 | 0.497
AFP 5.940.47 9.5410.5 4,28 | 0.000*
Hb 11.9+0.41 10.29+0.18 4.18 | 0.000*

PCR:NO - 289916.61+£150090.83 - -
Tsh 2.8+0.27 4,2940.22 3.86 | 0.000*
Creatnhine 0.98+0.04 1.08+0.04 1.54 1:0.129
Pc 0.9640.01 0.940.01 3.10 | 0.003*
Plt 252400+14397.08 216.34£7.91 28.01 | 0.000*
BMI 23.65+1.36 24.42+1.09 0.40 | 0.691
lecam 492.15+55.11 1108.72+166.49 2.31 | 0.024*
Whc - 587%.8i422.12 5304.56%234.31 1.25 | 0.216

All values are represented as Mean & Standard Error

* = There is a significant difference between Control and after by using
independent t-test at p<0.05
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significant increase in the non responders compared with the responder group (

2450.94+ 225,18 vs 353,72+ 41.7 ; p<0.05) Table (4,5).

Table (6) was plotted to identify the best cut-off point. A value of 613 was the best
cut-off point to predict response. So, | CAM-1 levels of 613 or lesser provided a
sensitivity of 92%, aspecificity of 90%. According to these results, detaction of serum

I CAM-1had a good predictive ability,

Table (1): Comparison between control and cases before treatment

Control Before | b p- |
value | value
Age 37.3+2.2 40.14+1.12 1.26 | 0.212
AST 34.15+2.1 62.62+3.42 - 5.09 | 0.000*
ALT 32.15+1.88 59.18+2.77 5.93 | 0.000*
T.Bi 0.82+0.05 1.06+0.06 2.52 | 0.014*
D.Bi 0.16+0.02 0.25+0.02 2.43 | 0.018*
Alb 3.82+0.05 3.83+0.05 0.24 | 0.810
Glu 108.1+3.74 99.24+42.44 1.96 | 0.054
AFP 5.9+0.47 13,04+1.82 2.46 | 0.016
Hb 11.9+0.41 12.01+0.26 0.23 | 0.818
PCR_NO - 200980000+93972107.82 | . :
Tsh 2.8+0.27 3.6710.11 3.63 | 0.001*
Creatnine 0.98+0.04 0.97+0.02 0.21 | 0.833
Pc 0.96+0.01 0.95+0.01 1.00 | 0.319
Plt 252400+14397.08 291.08+10.53 28.00 | 0.000*
BMI 23.65+1.36 26.98+1.33 1.46 | 0.149
Icam 492.15455.11 3551.76+505.66 3.81 | 0.000*
Whc 5873.8+422.12 8024+197.3 5.25 | 0.000*

All values are represented as Mean * Standard Error

* =There is a significant difference between Control and before

by using independent t-test at p<0.05
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MedCale creates a list of sensitivity, specificity, tikelthood ratios, and positive
and negative predictive values for all possible threshold values.
Results:
Fifty patients with chronic HCV infection in addition 20 healthy subjects as control
were enrolled in this study. The patients were 34 males (68 %) and 16 females (32
%), their ages ranged from 20 to 52 {mean 37+ 2.2 vears). The controls were 11
males (55 %) and 9 females (45%), their ages ranged from 18 to 60 (mean 38.9 + 6.4
years) with no statistically significant difference between cases and controls as
re‘gards age and gender. Regarding BMI, there was no statistically significant
difference between cases (26.98+ 1.33) and controls (23.65+1.36) (P>0.05) table(1).
Laboratory findings in patients before the start of therapy and control subjects are
shown in iable (1). There were significantly higher mean ALT, AST, total bilirubin and

TSH among cases compared to controls (P<0.01). Also, pretreatment serum | cam -1

levels were significantly higher among cases in comparison to control subjects
(3551.76 + 505.66 pg/L) VS (492.15 + 55.11ug/L) (P<0.005) table(2). -

After treatment still there is a significant increase in ICAM-1 level in patients
compared with control (1108.72 + 166.49 and 492.15 + 55.11ug/L respectively
,p<0.05) table(2) while comparing the ICAM level in patients before and after
treatment , there was significant decrease { P<0.05) table(3). The ICAM-1 baseline
level was positively correlated with ALT and AST levels as the results show a
significant decrease of liver function tests after treatment ( 36.44+ 1,38 and 46.38 +
3,23 Jrespectively and compared with the levels before treatment (59.18 +2.77 and
62,62 + 3.42) respectively ; p<0.05) Table (2,3) .

Regarding the responsé to therapy, 32 (64%) patients showed negative PCR at the
end of therapy (end of treatment response); 3 of them relapsed and 29 (58%)
showed SVR; while 18 (36%) patients didn't achieve ETR and were considered non
responders (Fig 1-2).

BMI was significantly lower in responders (21.03% 1) in comparison to non
responders (30.44 £1.7) ( P<0.001).

The difference between ICAM-1 vzlues of responders and non responders was

statistically significant after 48 weeks of treatment with interferon showing a
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Number BE59011 ) made in Germany. Blood samples were obtained in the morning
after 8 hours of fasting. They were centrifuged and serum was separated, and then
stored at -802C prior to use.

Percutaneous liver biopsy Was performed under ultrasound guidance using 16 gauge
needles. Specimens of at least 2.5 cm in length, including a minimum of 12 portal
tracts were considered reliable for adequate grading and staging using modified
Knodell’s score (16). Reading of liver biopsies was done by a single pathologist who
was blind to the clinical data.

All the patients were treated with pegylated interferon a-2a, 180 pg/week
subcutaneously, plus ribavirin (1000-1200 mg orally /day based on body weight)
(17).

Quantitative PCR for HCV-RNA -after 12 weeks was done to assess early virological
response. Those who showed response manifested by negative PCR or decrease of
viral load by 2 logs, continued the therapy for 48 weeks. Qualitative PCR for HCV-
RNA was repeated at 48 weeks for assessment of end of treatment response (ETR),
and 72 weeks for the sustained virologic response (SVR), defined as negative HCV-
RNA 6 months after the end of treatment (18 ).

All the patients were followed up regarding clinical and biochemical parameters
every Week for 1 month, every 2 weeks during therapy, then every month up to 6
months after end of therapy. Serum Icam-1, liver function tests, kidney function test
and complete blood count were done at the end of treatment.

Data analysié

Data were expressed as Mean + SD for quantitative measures and analyzed using
SPSS version 19. Excel computer program was used to tabulate the results, and
represent it graphically.

For the quantitative variables which are normally distributed, independent t-test
used to declare the significant difference between control and cases at p<0.05.
Paired t-test used to declare the significant difference between before and after
treatment for' HCV cases at p<0,05."

Pearson’s coffelation coefficient used to declare the significant correlation between

the quantitative parameters within each group at p<0.05.
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VCAM-1 are increased in patients with hemochromatosis, liver cirrhosis and
hepatocellular carcinoma, and have been shown to be useful in determining the
severity of liver disease and the degree of fibrosis (11).

Some investigators reported that, cell adhesion molecules (intracellular adhesion
molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1)) and hyaluronic
acid, markers of inflammation and fibrosis were monitored in hepatitis C patients to
determine whether changes in plasma levels, during antiviral treatment, can predict
long-term response to therapy (15).

Materials and methods:

Population samples: This study was conducted on 50 consecutive patients with
chronic HCV infection in addition to 20 healthy individua! as control. All the included
patients were diagnosed as chronic HCV infection with positive HCV antibody and
PCR for HCV RNA and they were candidate for treatment with pegylated interferon o
and ribavirin. All the patients were treatment-naive.

Exclusion criteria: Patients who are younger than 18 years, older than 60 years, have
co-infection with hepatitis B virus, alcohol intake, clinically evident liver cirrhosis,
esophageal varices, hepatic encephalopathy, hepatocellular carcinoma, any end
organ failure, hematological diseases, major p'sychiatric disorder, pregnant and
breast feeding women were excluded from the study. Informed consent was
obtained from all participants before enrollment in the study.

Methods: All the patients were subjected to clinical assessment. Height and weight
were determined at baseline and body mass index (BMij was calculated as weight in
kilograms divided by height in meters squared.

Before starting therapy, laboratory investigations including aminotransaminases,
serum alanine aminotransferase(ALT), aspartate aminotransferase(AST), Gamma
Glutamyle(GGT), albumin (Alb), total bilirubin levels (Bil), and kidney function were
measured by using synchron CX4- clinical system. International normalized ratio
(INR) and complete blood count. HCV PCR was quantitated in all patients' sera using
Real Time PCR (Stratagene), Alfa-Fetoprotein (AFP) was by using Axyam machine-
ireland. Abdominal ultrasound, and liver biopsy were done for all the enrolled

patients. Determination of | CAM serum level was done using ELISA test, (Catalog
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2003 (4). Another study conducted at Cairo Liver Center, a specialized center for the
study and management of liver diseases, revealed thai HCC has nearly doubled over
the last decade and there is a growing incidence of HCC in Egypt (10-120 cases/
100,000), which represents the leading cause of death from all other cancer sites (5).
Moreover, there has been an alarming increase in incidence of liver cancer in Egypt,
which is now three times higher than that in the USA (6).
Many of the risk factors that are associated with the development of hepatocellular
carcinoma (HCC) are well known, liver cirrhosis (LC) is the strongest and the most
commonly known risk factor for HCC, particularly, cirrhosis related to hepatitis C
virus (HCV) and hepatitis B virus (HBV) infections (7).
Major risk factors for hepatocellular carcinoma include infection with HBY or HCV,
alcoholic liver disease, and most probably nonalcoholic fatty liver disease. Less
common causes include hereditary hemochromatosis, alphal-antitrypsin deficiency,
autoimmune hepatitis, some porphyrias, and Wilson's disease (8).
lnterféron o monotherapy and, more recently, combination IFN- a and ribavirin
‘ therapy are the only treatments for chronic hepatitis C shown to be effective (9). As .
a result of adverse events, a moderate rate of virologic response, and high costs
associated with HCV therapy, finding early markers of sustained treatment response
is a clinical priority (10).
Leukocyte adhesion molecules, among them intracellular adhesion molecule-1
(ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1), play an.integral role in
infiltration, activation and binding of effector cells to‘tissdes. During inflammation,;
activated vascular endothelial cells and other cell types express various adhesion
molecules that facilitate binding of circulating leukocytes. Serum concentrations of
these circulating adhesion molecules are thought to reflect the degree of this
activation. These adhesion molecules also play a major role in mediating tissue
damage during allograft rejection (11 -14 ). In the liver of healthy controls, there is
low basal expression of ICAM-1 on endothelial cells {liver sinusoidal cells) and low
basal expression of VCAM-:L on both sinusoidal and Kupffer cells. In disease states,
expression of adhesion molecules is markedly enhanced and ICAM- 1 can be found '

also on hepatocytes and on bile duct epithelium.3 Levels of circulating ICAM-1 and

o
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Results: Pre-treatrment serum icam-1 was significantly positively correlated with BMi
and grade of positivity of HCV RNA PCR. Pre-treatment serum ICAM-1 levels were
significantly lower in responders at the end of treatment and SVYR in comparison to
non responders (353,72 + 41.7 vs 2450.94 + 225.18 ; p<0.05). There was significant
reduction of serum {CAM-1 level after therapy in comparison to baseline in
responders with no significant change in non responders.

Conclusion: -Serum level of ICAM-1 is an essential prognostic marker for detection
of response to combined treatment in patients with chronic HCV infection,

Kéy words: Hepatitis C, Pegylated interferon, SVR, ICAM-1.

Corresponding authors: Dr.Amal Ahmed Mohamed, Biochemistry Department,
National Hepatology and Tropical Medicine Reasarch Institute, Egypt.

E- mail:amalahmedhcp@yahoo.com.

Introduction:

Chronic hepatitis C (CHC) still is a major medical problem. Worldwide, chronic
infection with the hepatitis C virus is the second most common cause of HCC,
accounting for 20% of all HCC. According to the WHO 130 to 170 million people are
chronically infected with HCV (3% of the world's population), that it infects 3-4
million people per year, >10% of these people will develop liver cirrhosis or cancer
over time and that more than 350,000 people die from hepatitis C related diseases
each year (1).

About 50-80% of patients with primary HCV infection develop chronic infection;
about 25% of patients with chronic infection develop cirrhosis within 10 to 30 years;
and 5-10% of patients with cirrhosis develop hepatocellular carcinoma (HCC) (2).

In Egypt, HCV infection is a major health problem in Egypt .The estimated prevalence
is about 22 %. Because of the Avery high prevalence rate of HCV in the general
Egyptian population, it accounts for most chronic liver disease and hepatocellular
carcinoma (HCC) cases in Egypt (3).

In Egypt, HCC is the second most frequent cause of cancer incidence and mortality
among men. Hospital based studies from Egypt have reported an increase in the

relative frequency of all liver-related cancers in Egypt from 4 % in 1993 to 7.3% in

(S}
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Title : How to manage interferon treatment for chronic hepatitis C
patients in Egypt by ICAM-1 as a predictive marker for response

Mohamed Naguib?, Fatheya AL-Halwany %, Amal A. Mohamed ?, Ingy Badawy *, lamiaa Mobarak®
Abstract:
Introduction: Hepatitis C virus (HCV) infection is a major health problem worldwide.
According to the WHO 130 to 170 million people are chronically infected with HCV
(~3% of the world's population), that it infects 3-4 million people per year, >10% of
these people will develop liver cirrhosis or cancer over time‘ and that more than
350,000 peop!e' die from hepatitis C related diseases. Egypt has the highest
prevalence worldwide. Currently, combined pegylated interferon and ribavirin
therapy is the standard ireatment but siill the outcome is rot satisfactory. The
biological activity of interferon (IFN) is mediated by the induction of intracellular
antiviral proteins. It has been reported that patients with chronic HCV infection show
enhanced serum intracellular adhesion molecule-1 (ICAM-1) concentration and it
was found to be correlated to the histopathological alterations of the liver. ICAM-1
marker was monitored in hepatitis C patients to determine whether changes in
plasma levels, during antiviral treatment, can predict long-term response to therapy.
Objectives: To assess the possible association of serum ICAM-1 level and response to
combined interferon a-2a and ribavirin therapy for chronic HCV infection,

Patients and methods: This study was conducted on 50 consecutive patients with

chronic HCV inféction in addition to 20 healthy individual as controls. AH.the patients
were subjected to clinical and laboratory assessment, abdominal ultrasound, and
liver biopsy. All the patients were treated with combined therapy of (pegylated
interferon and ribavirin) and followed up to sustained virologic respdnse (SVR) end
of treatment and. Determination of ICAM-1 serum level using ELISA test was done at

the baseline and at the end of treatment.
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