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Background: Cirrhosis is the late, symptomatic stage of chronic liver disease which occurs
when scar tissue (fibrosis) largely replaces healthy liver tissue, compromising the function
of the organ and predisposing to liver failure and hepatocellular carcinoma. It is mainly
caused by hepatitis B and C virus infections or prolonged excessive consumption of alcohol.
Aims and Objective: To study the therapeutic effects of Silybum marianum on liver fibrosis
and cirrhosis in patients with chronic hepatitis C virus infection with Child Pugh Stage A& B.
Materials and Methods: In this study 119 patients were treated for 6 months with Silybum
marianum, their Liver stiffness measurements were carried out through Fibroscan, which
is a non-invasive technique to assess liver fibrosis. Liver Fibrosis Scores viz; Aspartate
aminotransferase/platelet ratio index(APRI) and fibrosis index based on four factors(FIB-4)
were also employed at baseline and end of treatment. Results: Pre-treatment Liver Stiffness
Measurement (LSM) score was 22.54 kilopascals(kPa) and post treatment was 17.30 kPa,
a statistically significant change of 5.24 kPa (P < 0.01) was observed, the mean percent
change was 23.24%, its impact was observed in all METAVIR stages. Of the 72 (60.5%)
patients with LSM = 12.5 kPa (cirrhosis) at baseline 23 (32%) proved to have no cirrhosis
(= 1 decrease in fibrosis stage) at post treatment. Similarly, 19 patients moved to stage
FO-F1, 28 patients in F2 and 23 in F3. Overall fibrosis stage was improved (= 1 decrease
in fibrosis stage) in 46 (38.7%) of 119 patients after 6 months of treatment. Serum fibrosis
scores APRI and FIB-4 significantly decreased in comparison to baseline values. APRI values
drooped from 1.24 to 0.83. FIB-4 score changed from 3.90 to 2.10. Conclusion: Our
result suggests significant improvement with Silybum marianum in the patients status of
liver fibrosis and cirrhosis associated with hepatitis C related chronic liver disease. Silybum
marianum shows therapeutic effect in real life setting on the entire aspect of disease, as
evaluated with the fibroscan and serum fibrosis score.
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INTRODUCTION liver cirrhosis, end stage liver disease and hepatocellular
carcinoma.’

Hepatitis is becoming world health problem, viral hepatitis

is more common in developing countries, like Pakistan
and Egypt, with the highest prevalence rate in the world,
whereas alcoholic hepatitis is still prevalent in the developed
countries."? It is estimated that over 400 million people are
infected with viral hepatitis worldwide, whereas 1.5 million
people lost their lives each year. Viral hepatitis is a chronic
disease which carries serious complications resulting in

According to a research conducted by Pakistan medical
research council in 2007, prevalence of hepatitis B & C in
Pakistan is around 8%, one in twelve Pakistani is infected
with either HBV or HCV. Considering these alarming facts
Lancetin a publication declares that Pakistan is a Cirrhotic
State”. Chronic hepatitis B & C which causes most of the
cirrhosis are the “HIV/AIDS of Pakistan.*
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Once the diagnosis of cirrhosis has been established,
available methods of treatment seem to offer poor chances
for survival. Treatment and cure of cirrhosis has become a
challenge to the medical profession. No approved medicine
is available for the treatment of citrhosis, (to halt or reverse
the hepatic fibrosis).

Considering the gap in this therapeutic segment and a dire
need of effective therapy for liver fibrosis and cirrhosis, this
research has been carried out to find a meaningful solution.
Herbs are being used since ages by mankind to treat
different ailments, a large number of modern medicines
are derived from plants including half of all prescribed
anti-cancer medicine are derived from natural origin.®

There exists a widely held view that Silybum marianum
commonly called (Silymarin/milk thistle) promotes liver
health through its anti-oxidant, anti-inflammatory, anti-
proliferative, anti-fibrotic and immunomodulatory effects.®
In fact, silymarin is one of the top 10 natural products
consumed in western society by patients with hepatitis C.
There are compelling in vitro and animal data supporting
the hepatoprotective effects of silymatin and inhibition of
in vitro HCV infection,? clinical data suggesting a protective
effect of silymarin against progression of liver disease
including liver cirrhosis and fibrosis.’

In this research we studied the effect of Siybum marianum
on patients with Chronic Hepatitis C virus infection with
Child-Pugh Class A and B. Liver stiffness measurements
were carried out through Fibroscan, which is a non-invasive
technique to assess liver fibrosis. Liver Fibrosis Scores viz;
Aspartate aminotransferase/platelet ratio index (APRI)
and fibrosis index based on four factors (FIB-4) were also
employed.

Transient elastography is a new, non-invasive reproducible
technique that measure tissue stiffness," liver stiffness
measurement (LSM) has been demonstrated to be a reliable
tool for assessing hepatic fibrosis and cirrhosis in patients
with CHC,'' LSM were performed on each patient, 10
successful measurement were taken and their success rate
were calculated as the number of validated measurements
divided by total numbers of measurement. The results were
reported in kilopascals (kPa).'*'*

MATERIALS AND METHODS

Prospective, exploratory study conducted according to the
ethical guidelines laid down in the declaration of Helsinki
approved by the Institutional ethics committee. Written
informed consent was obtained from every participant.
Two hundred thirty consecutive patients with HCV were
screened at the outpatient facility of the university hospital
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from January 2011 to June 2017. One hundred forty-
three patients were enrolled based on fulfilling the study
criteria, 119 patients completed the study. Data collected
for analysis at baseline and end of treatment. Our target
population was male and female infected with chronic
HCV infection, = 18 years of age. Inclusion criteria were,
measurable HCV RNA, positive anti-HCV antibodies,
compensated liver disease, Child-Pugh class A & B and
able to give written informed consent.Exclusion criteria
included pregnant and lactating women, co-infection
with HIV or HBYV, history/other causes of chronic liver
diseases, not associated with HCV, alcoholic liver disease,
autoimmune hepatitis, exposure to hepatotoxic materials,
hemochromatosis, or other conditions associated with
decompensated liver disease. Evidence of hepatocellular
carcinoma, history of severe psychiatric illness and any
significant cardiovascular disease.

LIVER STIFFNESS MEASUREMENT& SERUM
FIBROSIS SCORES

Fibro scanning was performed on the rightlobe of the liver
at the liver institute of Dow University Hospital, a total
of 10 measurement were taken expressed in kPa at each
assessment.” LSM score range from 2.50 to 75 kPa,'* these
measurements were used to estimate METAVIR fibrosis
stages at baseline and end of treatment.

FO — F1: 2.5 — 6.9 kPa, F2: 7 — 9.4 kPa, I3: 9.5 — 124
kPa, F4: = 12.5 kPa (cirrhosis).”"For serum fibrosis scores
(APRI & FIB-4) were used, cutoff values for determination
of fibrosis and cirrhosis were adopted from European
Association for the Study of the Liver Diseases (EASL)
guidelines'® which was calculated using baseline and end of
treatment lab results. FIB-4 score > 1.45 reflects significant
fibrosis, score > 3.25 indicate cirrhosis. Greater than 0.77
APRI regarded as significant fibrosis, and score > 0.84
indicate cirrhosis.

Silybum marianum seeds are considered highly bioactive
which contains concentrated amount flavonoids and
flavonolignans commonly known as silymarin, 1 gram of
Silybum marianum capsules contain dry seed powered was
given to the study patients three times a day for 6 months.

STATISTICAL METHODS

Continuous variable data was expressed as mean and
range. Categorical variable data were expressed as absolute
numbers and percentages. Data was entered and analyzed
by SPSS version 20 using two tailed paired t-test for
continuous data, chi square test was applied on categorical
data, correlations were determined by pearson’s coefficient
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test. A p-value less than 0.05 was considered statistically
significant.

RESULTS

Baseline characteristics of 119 patients are presented in
Table 1. There were79 men and 40 women participated in
this study with the mean age of 53.29 = 7.61 years.

Pretreatment LSM ranged from 3.7 kPa to 72.4 kPa with a
mean of 22.5% 17.08 kPa. Based on LSM score at baseline
the estimated METAVIR fibrosis stage of distribution was
FO—F1:7.6%, F2: 16.8%, F3: 15.1%, F4: 60.5% (cirrhosis).

According to Child-Pugh classification 57 (48%) patients
were in class A, while 62 (52%) patients were in class B.

IMPACT OF TREATMENT ON LIVER STIFFNESS
AND FIBROSIS STAGE

The mean pre-treatment LSM score was 22.54 kPa and post
treatment was17.30 kPa, a statistically significant change of
5.24 kPa (P <0.01) was observed, mean percent change was

Characteristics

Patients (n=119)

Demography

Age [years; mean (range)]
Gender distribution [ male/female
(n %/n%)]

Body mass index [kg/m?;

mean (range)]

Medical History

Anti HCV positive [n (%)]

HCV RNA [IU/mL; mean (range)]
Biochemistry

ALT [U/L; mean (range)]

AST [U/L; mean (range)]
Albumin [g/dL; mean (range)]
Total Bilirubin [mg/dL;

mean (range)]

Creatinine [mg/dL; mean (range)]
INR [ mean (range)]

AFP [ng/mL mean (range)]
Hemoglobin [g/dL; mean (range)]
Platelets x10° [uL; mean (range)]
Blood glucose fasting [mg/dL;
mean (range)]

HbA1c [mean (range)]

Cirrhosis assessment

LSM [kPa; mean (range)]

APRI [mean (range)]

FIB-4 score [mean (range)]

Child pugh score (Class A/Class B)
Ultrasonographic findings

Diffuse liver disease (n)

Liver cirrhosis (n)

Splenomegaly

53.29 (41-69)
79/40 (66%/34%)

26.95 (23-29)

119 (100%)

2.2x106 (6.14x10%-433%10°)

56.35 (14-147)
65.87 (28-197)
3.36 (1.30-4.80)
1.30 (0.34-3.00)

1.10 (0.40-2.95)
1.22 (0.98-1.56)
7.2 (4-16)
12.87 (9.30-16.20)
154 (65-276)
93 (87-119)

5.4 (5.1-5.7)

22.55 (3.70-72.40)
1.24 (0.29-2.93)
3.90 (1.30-4.60)
57 (48)/62 (52)

55 (46%)
64 (54%)
53 (44%)
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23.24%, its impact was observed in all METAVIR stages. Of
the 72 (60.5%) patients with LSM = 12.5 kPa (cirrhosis) at
baseline 23 (32%) proved to have no cirrhosis (= 1 decrease
in fibrosis stage) at post treatment. Similarly, 19 patients
moved to stage FO-F1, 28 patients in F2 and 23 in F3. Overall
fibrosis stage was improved (= 1 decrease in fibrosis stage)
in 46 (38.7%) of 119 patients after 6 months of treatment.

The change in the METAVIR stage pre and post treatment
is presented in Table 2. The mean change was similar in
male and female and did not differ in the two groups (5.13
kPa in men and 5.45 kPa in women).

The mean change in liver stiffness values in patient at stage
F4 (Cirrhosis) was almost 6 times higher than in patients
at I'1, Figurel. Despite the favorable changes occurred in
many patients 49 of 72 patients (68%) who were cirrhotic
pre-treatment remain in stage F4 at the end of treatment.

Impact of Treatment on Clinical Laboratory Values

Difference in pre-treatment and post treatment were
calculated for variouslaboratory parameters viz; ALT,
AST, Total bilirubin, AFP, INR, Albumin, creatinine,
hemoglobin, platelets, BMI (Table 3).In post treatment
we witnessed statistically significant increase in platelets P
<0.01 and albumin P <0.01, and decrease in ALT & AST P
<0.01, hemoglobin was decreased but the change was not
significant P = 0.615. In 29 of 67 patients with platelets
counts below lower limit normal (150 x10° cells/ul)) at
baseline had post treatment platelets count in normal
range, significantly decreasing the population with
thrombocytopenia P < 0.01.A significant association is
found in the decrease in ALT & AST and the percent
decrease in the LSM, P <0.01. AFP decreased from
7.2 ng/mL to 5.1 ng/mlL, a statistical significant change
of — 2.1 ng/mL is noted.

Impact of Treatment on Serum Fibrosis Score
Serum fibrosis scores APRI and FIB-4 significantly
decreased in comparison to baseline values. APRI values
drooped from 1.24 to 0.83. FIB-4 score changed from
3.90 to 2.10

Reduction is HCV viral load was noted in 86 patients, which

was dropped from 3.2x10° to 2.1x10° IU/ml. whereas in
7 patients viral load become undetectable at end of treatment.

DISCUSSION

There are several clinical features related to chronic
liver disease in our population, Modern medicines for
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METAVIR stage Baseline End of treatment Change P value
FO-F1 9 (7.6%) 19 (16%) 1M11% (P<0.01)
F2 20 (16.8%) 28 (23.5%) 40% (P<0.01)
F3 18 (15.1%) 23 (19.3%) 27% (P<0.02)
F4 72 (60.5%) 49 (41.2%) 31% (P<0.01)

Characteristics Pre treatment Post treatment Change P value
ALT [U/L; mean (range)] 56.35 (14-147) 38.81 (23-52) 17.54 P<0.01
AST [U/L; mean (range)] 65.87 (28-197) 44.63 (23-85) 21.24 P<0.01
Albumin [g/dL; mean (range)] 3.36 (1.30-4.80) 3.75 (2-5) 0.40 P<0.01
Total Bilirubin [mg/dL; mean (range)] 1.30 (0.34-3.00) 0.95 (0.40-2.00) 0.35 P<0.01
Creatinine [mg/dL; mean (range)] 1.10 (0.40-2.95) 0.79 (0.35-2.10) 0.31 P<0.01
INR [ mean (range)] 1.22 (0.98-1.56) 1.05 (.90-1.40) 0.17 P<0.01
AFP [ng/mL mean (range)] 7.2 (4-16) 5.1 (3-9) 2.1 P<0.01
Hemoglobin [g/dL; mean (range)] 12.87 (9.30-16.20) 12.91 (9.10-15.50) 0.04 P=0.615
Platelets x10° [uL; mean (range)] 154 (65-276) 167 (83-299) 13 P<0.01
HCV RNA [IU/mL; mean (range)] 3.2x106 (5.14%103-433x106 2.1x106 (4.30%103-3.80x106 1.2x10° P<0.01

Cirrhosis assessment Pre treatment Post treatment Change P value
LSM [kPa; mean (range)] 22.55 (3.70-72.40) 17.30 (3.50-61.70) 5.24 P<0.01
APRI [mean (range)] 1.24 (0.29-2.93) 0.83 (0.30-1.71) 0.41 P<0.01
FIB-4 score [mean (range)] 3.90 (1.30-4.60) 2.10 (1.20-4.00) 1.80 P<0.01

Figure 1: Liver Stiffness Measurement Decrease at End of
Treatment In Kpa

Baseline End of Treatment

Figure 2: Serum Fibrosis Scores

hepatitis C, both interferon containing and interferon free
are available, but mostly out of reach of masses because
of the high cost and severe side effects particularly related
to interferon containing medicine. The primary aim of
treating such patient is to prevent disease progression to
liver cirrhosis and hepatocellular carcinoma. There are
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reports that long term therapy with these medicines may
leads to reversal of hepatic fibrosis and cirrhosis.

With the objective of finding such activity in the
indigenously available herbs this research was initiated, after
careful evaluation of the numerous herbs used to treat liver
problem in our population, Silybum marianum was finally
selected to be studied further, as it is most commonly used
herbs to treat liver ailment for centuries.”” Our test drug
showed promising results to our knowledge this is the first
study in Pakistan where we study the safety and efficacy of
Silybum marianum on cirrhotic patients. This study showed
that mean LSM was decreased from 22.55 kPa to 17.30 kPa
during the treatment period of 6 months, consistent with
the findings of other studies,'™* there was no significant
difference between men and women.

The mean change in LSM in patients with liver cirrhosis
was 0 fold greater than in non-cirrhotic 5.43kPa to
29.88 kPa. p<0.01. In 32% cirrhotic patients LSM decreases
to the extent that they do not consider to be cirrhotic,
despite improvement 47 out of 72 patients who were
in cirrhotic pretreatment group remain cirrhotic, this is
consistent finding with early studies,”* these findings
suggest that patients may require longer treatment duration
of one or more years, as fibrosis and cirrhosis takes decades
to develop, its resolution would also be gradual. This also
emphasize the importance of early diagnosis and treatment.
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Overall fibrosis stage was improved in 46 of 119 patients
(38.9%) in 6 months of treatment reflecting effectiveness
of SMin this cohort. Fibrosis regression has been shown to
decrease the risk of cirrhosis and hepatocellular carcinoma
and mortality.*”** This study shows improvement in major
laboratory parameters viz; AST, ALT, INR, AFP, platelets,
albumin, bilirubin, creatinine. We found significant
improvement in platelets count, forty three percent of
patients with platelet count below normal limit at baseline
had values in normal range at end of treatment, which is
in accordance with previous studies.””' In our study AST,
ALT, AFP also decreased, which is consistent to other
studies.'®*» Compared to baseline we found significant
increase in albumin values (p<0.01), which is also proved
in the study by Deterding et al, albumin levels became
normal in most of his patients.’”” We found significant
decrease in bilirubin levels at end of treatment (p<0.01),
which is desirable in hepatic patients. In this study we
found dectease 2.1 ng/mL AFP (p<0.01), levels as
compared to baseline, finding is consisting with previous
studies.”

Findings of the validated fibrosis scores APRI & FIB-4
were similar like LSM in this study, both of these fibrosis
scores declined significantly at the end of treatment period
and the findings correlated well with each other.?*

Silybum marianum is well tolerated in our patients, no
significant side effects were reported during the study.

CONCLUSION

In conclusion our results suggests a significant improvement
with Silybum marianum in the patients status of liver
fibrosis and cirrhosis associated with hepatitis C related
chronic liver disease. Silybum marianum shows therapeutic
effect in real life setting on the entire spectrum of disease,
as evaluated with the fibroscan and serum fibrosis markers.

In the longer term, follow-up LSM could be applied to
evaluate residual liver damage and weather there is a trend
towards normalization of fibrosis over time.

Our study results warrants further prospective studies with
more robust study design in large cohort.
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