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Abstract

Background: Cirrhosis is the most advanced form of chronic liver disease.
During the transition from the compensation phase to the decompensation
period, numerous complications and a substantial decrease in life expectancy
occur. Cirrhosis is mostly brought on by HCV infection 93% of the time in
the world. Chronic hepatitis C was found to be much more common in those
over 65, and 14% of the elderly developed liver cirrhosis. Hepatic
encephalopathy (HE), a disorder of the brain brought on by underlying liver
disease and portal hypertension, is an important decompensating process in
cirrhosis of the liver. A recent study showed a shortage of 25-
hydroxyvitamin D (25-OHD) as one of the risk factors for the development
of HE.

Objective: The present research is focused on investigating the relationship
between serum levels of 25-hydroxyvitamin D (25-OHD) and hepatic
encephalopathy (HE) in individuals with liver cirrhosis due to HCV.
Subjects and methods: Eighty patients with liver cirrhosis brought on by
HCV and aged 65 or older participated in the study. They were split into two
groups: Group 1:Cirrhotic patients due to HCV including HE. Group
2:Cirrhotic patients due to HCV but no HE is included. Serum 25-OH
vitamin D levels in both groups were evaluated.

Results: Vitamin D among group | varied from 3.0 — 42.0 with S.D of
10.68+7.43.vitamin-D among group Il varied from 3.0 — 75.0 with S.D
13.03£10.85. Despite there being a S.D. difference, the data indicated a lack
of statistical significance among the two research groups.

Conclusion: Between group | (cases) and group Il (control), the serum level
of 25-OH vitamin D did not differ statistically remarkably.
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Introduction
An elderly person is over 60 years
old, according to the United
Nations. As people are living
longer and getting older globally,
the elderly are now a growing
segment of the population. The
globe Health Organization (WHO)
estimates that there were 703
million older individuals in the
globe in 2019 and that there will
be 1.5 billion by 2050. (¥

Egypt is undergoing a population
structural change as the number of
people 60 and over is projected to
greater than double coming from
8.4 million to 22 million across
2020 and 2050, accounting for
14% of the country's overall
population. )

Given that it contributes to the
evolution of liver illnesses, aging
is regarded as a risk factor that
couldn’t be avoided. As the first
signs of HCV infection, people
older than 60 years and more
frequently present with numerous
consequences such as cirrhosis and
HCC. HCV is linked to a quicker
progression to fibrosis, cirrhosis,
and infectious consequences at the
time of first infection in older age.
(3-5)

Cirrhosis is the most advanced
form of chronic liver disease.
During the transition from the
compensation phase to the
decompensation period, numerous
complications and a substantial
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decrease in life expectancy occur.
(6)

Cirrhosis is defined as long-term
liver damage leading to scarring of
liver tissue that impairs normal
liver function. Cirrhosis can result
in severe, sometimes fatal
complications such as
encephalopathy, hemorrhage, or
liver failure.  Cirrhosis is mostly
brought on by HCV infection 93%
of the time in the world. ® Chronic
hepatitis C was found to be much
more common in those over 65,
and 14% of the elderly developed
liver cirrhosis.

Various HCV prevalence in Egypt
were recorded. In the age range
(15-59 years), the prevalence of
HCV decreased from 14.7% in
2008 to 10% in 2015. @
Numerous conditions, including
steatohepatitis, sclerosing
cholangitis, autoimmune hepatitis,
and Wilson's disease, can also
result in cirrhosis in addition to
viral hepatitis. Additionally,
alcohol can lead to cirrhosis on its
own and aggravate chronic liver
disease brought on by other
conditions. Hepatic
encephalopathy (HE), a disorder of
the brain brought on by underlying
liver disease and portal
hypertension, is an important
decompensating process in
cirrhosis of the liver. (1013
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The pathophysiology and etiology
of HE is complex and
multifaceted., and they include
altered levels of manganese and
zinc as well as impaired ammonia
metabolism, dysbiosis that results
in hepatic and gut inflammation,
low concentrations of circulating
branched amino acids, and
inappropriate amounts of
electrolytes. ¥ Patients who
experience recurrent bouts of HE
typically has cumulative, long-
lasting memory and learning
losses. ¥ Several conditions, such
as spontaneous bacterial
peritonitis, electrolyte imbalance,
and upper gastrointestinal
hemorrhage, are linked to the
presentation of hepatic
encephalopathy. !9 The lack of
25-hydroxyvitamin D is one of the
many factors that have lately been
linked to hepatic encephalopathy.
a7

The metabolism and absorption of
calcium, phosphate, and
magnesium are controlled by the
group of fat-soluble Secosteroids
known as 25-hydroxyvitamin D
(25-OHD). It is also linked to
numerous additional biological
activities, including work as a
possible immunomodulator and
anti-inflammatory. '® It has been
shown that 25-OHD is linked to
several neurological conditions,
including Alzheimer's disease,
dementia, and impaired memory.
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(19.20) T ack of 25-OHD is linked to
several psychiatric disorders. By
using stepwise linear regression
and Pearson's correlation,
Research has shown this low 25-
hydroxyvitamin D concentrations
were linked to a greater chance of
dementia in both older and
younger persons. !

Vitamin D is included in several
foods and can also be produced
when exposed to ultraviolet light.
For vitamin D to be in its
functional state, it must first go
through hydroxylation in the liver,
where it becomes the metabolite
25-OHD, which is the main
metabolically active of vitamin D
form in circulation. it’s half-life is
15 to 21 days, the 25-OHD
metabolite circulates attached to
the vitamin D-binding protein
(DBP). The second stage involves
the activation of 1,25 dihydroxy
vitamin D, which primarily takes
place inside the kidney. Fewer of
the second steps are also present in
the brain, tissues from the
placenta, bone, mammary gland,
monocytes, and parathyroid gland.
(22)

The metabolite that is active in
vitamin D 1s 1,25
dihydroxyvitamin D. It only has a
half-life of 10 to 20 hours. For this
brief half-life, the blood level of
circulating 25-OHD is frequently
used to determine the vitamin D
level. ?? Vitamin D is regarded as
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an anti-infective agent and a
regulator of the immune system.
Due to more severe liver illness,
25-OHD levels are declining as
vitamin D is first hydroxylated in
the liver into 25-OHD @), It is
known that 92% of people with
chronic liver disease (CLD) have
low vitamin D levels, with at least
one-third of them having a serious
25-OHD deficiency. ?4+?%

A recent study showed a shortage
of 25-hydroxyvitamin D (25-
OHD) as one of the risk factors for
the development of HE.
Additionally, it’s been noticed that
cirrhotic individuals with
decreased levels of 25-OHD have
higher overall mortality. ¢

The present research is focused on
investigating the relationship
between serum levels of 25-
hydroxyvitamin D (25-OHD) and
hepatic encephalopathy (HE) in
individuals with liver cirrhosis due
to HCV.

SUBJECTS

The Geriatric Department, ICU
units, and Outpatient Clinics of the
Main University Hospital of
Alexandria were used for the
study. 80 participants with liver
cirrhosis due to HCV were
included in the research if they
were sixty-five years or older.
Participants were separated into :
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* Group 1: 40 cirrhotic patients due
to HCV including HE.

* Group 2: 40 cirrhotic patients due
to HCV but no HE is included.

Exclusion criteria:

o Liver cirrhosis unrelated to
HCYV infection is an
exclusion criterion.

o A recent two-month history
of taking vitamin D.

o A history of taking a number
of drugs, such as antifungal,
anticonvulsant, or
glucocorticoid medications,
which might lower vitamin
D levels.

o An earlier history of vitamin
D inadequacy was brought
on by conditions such as
CKD, IBD, malabsorption
syndrome, lymphomas, or
hyperparathyroidism.

METHODS

The following methods were used
on each patient:

1. A thorough history is taken,
paying particular attention
to information on:

- Age, occupation, sex,
marital status, and unusual
behaviors.

- The presence of HCV and
liver cirrhosis.

- Signs of a decompensated
liver (ascites, lower limb
oedema, jaundice,
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hematemesis, melena, And

signs of HE.)

The presence of additional

comorbidities.

Complete clinical
evaluation.

Laboratory examinations,
such as

Routine Laboratory

Examinations:

- CBC, or complete blood
count.

- Blood urea and
creatinine levels tests for
kidney function.

- Total bilirubin, serum
albumin, AST, and ALT
tests for liver function.

- Sodium and potassium

- PTT, PT, and INR for
assessing coagulation
profile.

Virology evaluation: HBsAg

and HCV antibodies.

Evaluation of serum 25-OH

vitamin D levels.

. Radiological examinations:

Abdominal and pelvic

ultrasound for detection of

liver cirrhosis.

The West Haven criteria are

used to determine the

severity of patients who
have HE.

West Haven criteria divide

clinically evident HE into

four grades. Patients in
grade I have a lack of
concentration and some
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mild personality changes
that are mostly visible to
their families. The most
noteworthy observation in
grade II is confusion about
time mixed with improper
behavior and tiredness.
Patients in grade III are
stuporous but responsive to
stimuli. They may also
behave strangely and appear
to be disoriented to place
and time. Patients in grade
IV are in coma. @7

. A determination of the

disease's severity utilizing
the Model for End-Stage
Liver Disease (MELD) and
Child Turcotte Pugh (CTP)
scores. MELD score is
calculated using serum
bilirubin, serum creatinine,
and International
Normalized Ratio (INR) and
is given by the formula

9.57 x loge

(creatinine) + 3.78 x loge
(total

bilirubin) + 11.2 X loge
(INR) + 6.43. Patients are
given a score between 6 and
40 based on the MELD
score, corresponding to an
anticipated 3-month survival
rate between 90% and 7%,
respectively. Patients are
considered candidates for
liver transplantation if they
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have a MELD score of 17 or
more. )

The child-Turcotte-Pugh
score was created to predict
mortality in cirrhotic
patients. it divides patients
into three categories: A -
good hepatic function, B -
moderately impaired hepatic
function, and C - advanced
hepatic dysfunction. Five
clinical and laboratory
criteria were employed in
their first scoring system to
classify patients: ascites, a
neurological illness, serum
bilirubin, serum albumin,
and clinical nutrition status.
Later, Pugh et al. changed
the scoring method and
replaced clinical nutrition
status with prothrombin
time. They also added
changeable points for each
criterion, with points rising
in severity. ¢*

Ethical approval:

The Declaration of Helsinki's
ethical principles were adhered to
during the conduct of the study,
and on March 17, 2022, The
Faculty of Medicine, Ethical
Committee of Alexandria
University gave its approval with
serial number 0107109. All
conscious patients gave consent
after being informed. First-degree

30

relatives of patients with altered
consciousness gave their
permission after receiving full
details.

Results

1. Sociodemographic
information

» Gender: In the current study,
group 1 (n =40) included: Men
made up 42.5% (n = 17), while
women made up 57.5% (n = 23).
while group 2 (n = 40) had 60.0%
(n =24) men and 40% (n = 16)
women. There was no statistically
significant gender difference
across the two groups (p =0.117).
» Age: the patient average age
(n=40) was 74.93+ 6.88, whereas
the controls mean age (n=40) was
72.75+ 6.14. There was not a
noticeable distinction in age
among the two groups (p = 0.190).
* Occupation: In group 1, there
were 25 without employment
(62.5%), 2 employed (5.0%), and
13 retired (32.5%). In group 2,
there were 13 (32.5%) retired, 1
(2.5%), and 26 (65.0%)
unemployed people. Between the
two groups, there was no
observable remarkable difference
in occupation (p=1.000).

e Marital status: Group 1
consisted of 14 (35%)
widows, 1 (2.5%) divorcee,
24 (60.0%) married people,
and 1 (2.5%) single person.
Group 2 contained 11
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(27.5%) widows, 1 (2.5%)
divorcee, 27 (67.5%)
married, and 1 (2.5%) single
individual. The two groups'
marital status pattern did not
significantly differ from one
another (p=0.903).

* Cigarette smoking: 32 (80.0%)
nonsmokers made up Group 1,
while 8 (20.0%) were smokers.
Group 2 contained 12 smokers
(30.0%) and 28 non-smokers
(70.0%). The two groups' smoking
patterns did not significantly differ
from one another (p=0.302)

Table [1] displays the Sociodemographic information of the study.

Male

Female

Age (/years)

Min. — Max.
Mean + SD.
Median (IQR)

66.0 - 85.0
74.93+6.88
74.0 (68.0 — 81.0)

65.0—91.0
72.75+6.14
71.0 (68.0 — 75.50)

Occupation
Unemployed 25 62.5 26 65.0
Employed 2 5.0 1 2.5

Retired 13 325 13 325

Marital status
Single 2.5 2.5
Married 60.0 67.5
Divorced 2.5 2.5
Widow 35.0 27.5

Smoking
Non-smoker 80.0 70.0

Smoker 20.0 30.0

U: Mann Whitney test.

IQR: Inter quartile range SD: Standard deviation

x2 Chi-square test MC: Monte Carlo

p: p-value for comparing the two studied groups.

Group 1: Cirrhotic patients due to HCV including HE
Group 2: Cirrhotic patients due to HCV but no HE is included.
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2. Comorbidity

Group 1 included 12 (30%) cardiac patients, 40 (100%) hepatic patients, 21
(52.5%) diabetic patients, and 21 (52.5%) hypertensive patients. In group 2,
there were 40 (100%) hepatic, zero renal, 6 (15%) cardiac, 10 (25%)
hypertensive, and 11 (27.5%) diabetic individuals. Significant differences
were among the two groups for diabetes and hypertension (p=0.022 and
p=0.012, respectively). Group 1, the score was noticeably higher.

Table [2] Co-morbidity comparison between the two groups under the
study.

Diabetes

Hypertension

Hepatic

Renal

Cardiac
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3. Clinical presentation

Table [3] Comparing the clinical presentations between the two
research groups.

Hematemesis & melena
No

Yes

UGIE & EBL

No

Yes

Jaundice
No
Yes

Ascites
No
Mild

Moderate

Tense

Paracentesis
No

UGIE & EBL.: Upper Gastro-intestinal endoscopy &Esophageal band ligation
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Table [4] Compared Complete blood count in the research groups.

Group 1 Group 2 Test of
(n = 40) (n = 40) Sig. P
HB(g/dl)
Min. — Max. 4.40-12.90 5.10 - 13.60
Mean + SD. 8.15 + 2.28 9.08 + 2.22 | oose |
Median (IQR) |  7.45 (6.45 — 10.35) 8.65 (7.40 — 10.95) I
Platelets (x10% UL)
Min. — Max. 13.0-444.0 42.0-493.0
Mean £ SD. 132.3£89.07 155.7 £ 109.8 722.:50 0.456
Median (IQR) | 109.5 (66.0 — 170.0) 116.0 (74.0 - 211.0)
WBCs (x10% UL)
Min. — Max. 1.95-24.60 3.17-15.0
Mean £ SD. 9.70 + 4.88 6.55 + 3.09 4550* 0.001"
Median (IQR) |  9.18 (6.25 — 11.63) 5.15 (4.47 — 7.91)

WBCs: White Blood Cells, HB: Hemoglobin
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Table [5] The liver function tests are used to compare the research
groups.

Group 1
(n=40)

Group 2
(n=40)

Serum albumin(gm/dl)

Min. — Max.
Mean * SD.
Median (IQR)

2.0-4.0
2.71+0.45
2.70 (2.35 - 2.95)

2.0-4.30
3.11+0.56
3.10 (2.80 — 3.44)

T.S.B (mg/dl)
Min. — Max.
Mean + SD.
Median (IQR)

0.10-3.30
1.79 +0.90
1.75 (1.20 — 2.55)

0.30-3.0
1.24 +0.78
1.10 (0.60 - 1.60)

ALT (U/L)
Min. — Max.
Mean + SD.
Median (IQR)

9.0 - 456.0
4713+ 72.77
31.0 (15.0 — 48.0)

8.0—173.0
39.82 + 40.26
24.50 (16.50 — 40.0)

AST (U/L)
Min. — Max.
Mean + SD.
Median (IQR)

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, T.S.B: Total serum bilirubin,

11.0 - 509.0
75.65 + 89.06
46.0 (31.0-82.50)

16.0 — 406.0
69.33 + 81.16
37.0 (24.0-79.50)
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Figure [1] Serum albumin to compare the two groups in the research.
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Figure [2] T.S.B. compared the two research groups.
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Figure [3] Comparison of the two groups under investigation using ALT and AST

6. Renal function tests

Blood urea in group 1, blood urea levels varied from 11.0 to 49.0, with S.D
of 32.65 £ 9.08. The range of blood urea in group 2 was 19.0-45.0, with S.D of

32.71+ 6.93. No obvious distinction could be made across the research groups (p
=0.972).

 Creatinine in serum

The range of serum creatinine in group 1 was 0.50 to 1.30, with an average
value (S.D.) of 0.89+ 0.26. The range of serum creatinine in group 2 was 0.33 to
1.20, with an average value (S.D.) of 0.83+ 0.25. The two groups under study
did not differ significantly from one another. (p = 0.324).

e Uric acid

In group 1, the uric acid range was 3.0-9.0, with S.D of 4.88+£1.58.
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In group 2, the uric acid range was 2.60-8.0, with S.D of 4.39+ 1.38. No
obvious distinction could be made between the two research groups (p = 0.151).
e Creatinine clearance (CrCl)

In group 1, CrCl values varied from 62.66 to 99.17, with a mean value (S.D.) of

76.43+ 11.17. Ingroup 2, CrCl values varied from 65.0 to 127.50, with a mean
value (S.D.) 0f 85.86 + 19.49. No obvious distinction could be made across the
two research groups (p = 0.060).

Table [6] The two studies are compared using renal function testing.

Group 1
(n=40)

Group 2
(n=40)

Test of
Sig.

Urea (mg/dl)
Min. — Max.
Mean + SD.
Median (IQR)

11.0-49.0
32.65+9.08
32.50 (27.0 — 40.0)

19.0 - 45.0
32.71+6.93
31.0 (27.0 - 39.50)

Creatinine (mg/dl)

Min. — Max.
Mean + SD.
Median (IQR)

0.50-1.30
0.89+0.26
0.90 (0.69 — 1.10)

0.33-1.20
0.83£0.25
0.90 (0.60 — 1.0)

Uric acid
Min. — Max.
Mean + SD.
Median (IQR)

3.0-9.0
4.88 + 158
4.85 (3.80-5.35)

2.60- 8.0
4394138
4.0 (3.0-5.10)

CRCL
Min. — Max.
Mean % SD.

Median (IQR)

CrCl: Creatinine clearance.

62.66-99.17
76.43 +11.17

71.42
(68.06-86.18)
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65.0 - 127.5
85.86 + 19.49

83.36
(69.44 — 101.5)
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7. Electrolytes

* Sodium (Na)

The range of Na in group 1 was between 114.0 and 147.0, with S.D of
135.1+ 6.12. The range of Na in group 2 was between 124.0 and 145.0, with
S.D of 136.4+5.05. There were no remarkable differences among the two
research groups (p = 0.322).

e Potassium (K)

The mean value (S.D.) for potassium (K) in group 1 was 4.10+0.87, with a
range of 2.50 - 6.20. K in group 2 had a range of 2.90 to 5.20 and a mean
value (S.D.) of 4.15+0.51 in this group. The two studied groups did not
change remarkably from one another (p = 0.790).

Table [7] Electrolytes to compare the two research groups.

Electrolytes

Group 1
(n=40)

Group 2
(n=40)

Na (mmol/L)
Min. — Max.
Mean + SD.

Median (IQR)

114.0 - 147.0
135.1+6.12

135.5
(131.5 - 139.0)

124.0 - 145.0
136.4 +5.05

137.0
(1335 — 139.5)

K (mmol/L)
Min. — Max.
Mean + SD.
Median (IQR)

2.50 — 6.20
4.10 £0.87
3.85 (3.50 — 4.60)

2.90 - 5.20
4.15+ 051
4.10 (3.85 — 4.50)

Na: Sodium, k: Potassium

8. coagulation profile

o PT
The mean (S.D.) for group 1: PT was 18.56+4.74, with a range of 12.40 to
34.60. The PT ranged from 11.0 to 23.10 in group 2, with a mean value
(S.D.) of 15.52+3.09. The two study groups differed markedly from one
another (p = 0.001). In group 1, PT was substantially higher.

o PTT
PTT for group 1 had a mean value (S.D.) of 45.01+14.54 with a range of
29.10 to 89.60. PTT for group 2 had a range of 24.10-77.0 and a mean
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value (S.D.) of 40.45+£11.54. No noticeable variations existed between the
two research groups (p = 0.167).

e INR

In group 1, the INR range from 1.09 to 3.35, with S.D of 1.67+ 0.49.

Group 2, INR had a range of 0.96 to 2.06 with S.D of 1.36+0.27. Among
the two research groups, there was a noteworthy distinction (p 0.001). INR
in group 1 was substantially higher.

Table [8] Comparison of the coagulation profiles of the study.

Group 1
(n =40)

Group 2
(n=40)

PT (sec.)
Min. — Max.
Mean + SD.
Median (IQR)

12.40 — 34.60
18.56 + 4.74
17.95 (15.0 - 21.0)

11.0 - 23.10
15.52 + 3.09
14.50 (13.20 — 17.35)

PTT (sec.)
Min. — Max.
Mean + SD.
Median (IQR)

29.10 — 89.60
45.01 + 14.54
40.05 (34.45 — 51.85)

24.10-77.0
40.45 + 11.54
37.90 (32.15 — 46.65)

INR
Min. — Max.
Mean + SD.
Median (IQR)

PTT: Partial thromboplastin time, PT: Prothrombin time, and INR: International normalized ratio

1.09-3.35
1.67 +0.49
1.57 (1.32 - 1.82)

40

0.96 - 2.06
1.36 +0.27
1.27 (1.16 — 1.51)
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Figure [4] Utilizing PT and PTT to compare the results of the two research groups.
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Figure [5] Based on INR, comparing the two research groups.

9. Vitamin D 25-OH levels in the blood
In group 1, vitamin D concentrations range from 3.0 to 42.0, with S.D of
10.68+7.43. The range of vitamin D in group 2 was 3.0 to 75.0, with S.D
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of 13.03£10.85. Despite their being a S.D. difference, the data indicated a
lack of statistical significance among the two research groups (p = 0.085).

Table [9] Comparing the two research groups depending on serum 25-
OH vitamin-D concentration.

Serum level of 25-OH
vitamin-D (ng/ml)

Min. — Max. 3.0-420 3.0-75.0
Mean + SD. 10.68 + 7.43 13.03 +10.85
Median (IQR) 8.50 (6.0-14.50) 11.0 (8.50 - 15.0)

14

12

10 1

(ng/ml)

Maen of serum level of 25-OH vitamin-D

Group 1 Group 2

Figure [6] Comparing the research groups based on serum levels of 25-OH vitamin-D.
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Table [10] Distribution of the cases under study in group 1 (HCV-
related cirrhotic patients with HE)(n = 40) according to the West Haven

criteria

West Haven criterion

Grade |
Grade Il
Grade Il
Grade IV

10. Child Turcotte Pugh score (CTP score)

The CTP score for group 1 was 7.0 to 13.0, with S.D of 9.70+1.60.

The CTP score for group 2 was 5.0-10.0, with S.D of 6.93+1.40. Among the
two research groups, there was a noteworthy distinction (P = 0.001). Group

1 had a much higher CTP score.

Table [11]Comparison of the CTP scores in the study.

Group 1
(n=40)

Group 2
(n=40)

CTP score

Min. — Max.
Mean + SD.
Median (IQR)

CTP : Child Turcotte Pugh

7.0-13.0
9.70 + 1.60
10.0 (9.0 - 10.50)
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5.0 10.0
6.93 + 1.40
7.0 (6.0 - 8.0)
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Figure [7] Comparison of the CTP scores in the study

Model for End-stage liver disease (MELD) score and Model for

End-Stage Liver Disease — Sodium (MELD-Na) score

Regarding MELD score:

MELD score for group 1 was 7.0 to 24.0, with S.D of 14.40+3.95. Group
2, MELD score varied from 6.0 to 18.0 with S.D of 11.05+3.23. There
was a noteworthy discrepancy across the two research groups (p 0.001).
Group 1 showed a significantly greater MELD score.

Regarding the MELD-Na score:

The MELD-Na score for group 1, varied from 7.0 to 27.0, with S.D of
17.58+5.15. Group 2, MELD-Na score was from 8.0 to 25.0, with S.D of
14.10+4.51. A considerable difference existed between the two research
groups (p 0.002). Group 1 showed a significantly greater MELD-Na
score.
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Table [12] Comparing the MELD score and MELD-Na for the study.

Group 1 Group 2
(n=40) (n=40)

MELD score
Min. — Max. 7.0-24.0 6.0-18.0
Mean = SD. 14.40+3.95 11.05+3.23

Median (IQR) |  14.0 (12.0 — 16.50) 11.0 (8.0 — 13.0)

MELD-Na
Min. — Max. 7.0-27.0 8.0-25.0
Mean + SD. 17.58+5.15 14.10+4.51

Median (IQR) 17.0 (14.0 — 21.50) 14.0 (10.50 — 17.50)

uGroup 1
18 ; u Group 2

16

14 4

12 A

10 A

Mean

MELD score MELD-Na
Figure [8] Comparing the MELD score and MELD-Na in the study.
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12. 25-OH vitamin-D levels in serum, biochemical variables, CTP, and
MELD scores

In group 1 (HCV-related cirrhotic patients with HE), table (13) demonstrates

the interactions between blood levels of 25-OH vitamin-D and biochemical

variables, CTP scores, and MELD scores.

e Vitamin D and T.S.B demonstrated a statistically noteworthy negative
correlation (r =-0.495, p = 0.001).

e Vitamin D and Na were shown to be positively correlated (r = 0.501, P =
0.001) statistically.

¢ Additionally, vitamin D and PT had a statistically remarkable negative
connection. (r =-0.397, p =0.011), INR (r =-0.405, P = 0.009), CTP
score (r =-0.374, p =0.017), MELD score (r =-0.455, P = 0.003), and
MELD-Na score (r =-0.539, p 0.001).

e Other research variables in table [13], however, did not exhibit a
statistically significant link with vitamin D.
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Table [13] Correlation between biochemical variables, CTP scores, and
MELD scores and serum levels of 25-OH vitamin-D in group 1
(cirrhotic patients due to HCV including HE) (n = 40)

Serum level of 25-OH vitamin-D (ng/ml) vs.

HB (g/dl)

Platelets (x10%/ UL)
WBCs (x10%/ UL)
Serum albumin (gm/dl)
T.S.B (mg/dl)

ALT (U/L)

AST (U/L)

Urea (mg/dl)

Creatinine (mg/dl)
Na (mmol/L)

K (mmol/L)

PT (sec.)

PTT (sec.)

INR

CTP score

MELD score
MELD-Na

I's: Spearman coefficient
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Figure [9] Correlation between group 1's (Cirrhotic patients due to HCV including HE) serum level of
25-OH vitamin-D and Na (mmol/L) (n = 40)

45
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15 A
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Serum level of 25-OH vitamin-D (ng/ml)

1.0 1.5 2.0 2.5 3.0 3.5
INR

Figure [10] Correlation between group 1 (cirrhotic patients due to HCV including HE) INR
and blood levels of 25-OH vitamin-D (n = 40)
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Figure [11] Correlation between group 1(cirrhotic patients due to HCV including HE) CTP
score and blood level of 25-OH vitamin-D (n = 40)
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Figure [12] Correlation between group 1 (cirrhotic patients due to HCV including HE)
MELD score and blood level of 25-OH vitamin-D (n = 40)
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Figure (13): Correlation between group 1's (cirrhotic patients due to HCV including HE) MELD-Na
and blood levels of 25-OH vitamin-D (n = 40)

Blood levels of 25-OH vitamin D and the West Haven criteria

In group 1 (cirrhotic patients due to HCV including HE), table (14)
demonstrates the relation between blood 25-OH vitamin-D levels and the
West Haven criteria. Grade | had a greater amount of vitamin D than grade
I1, which had a higher level than grades 11l and I1VV. With a P value of 0.032,
A correlation with statistical significance between vitamin D and the West
Haven criterion was discovered.
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Table [14] Relationship between group 1 (cirrhotic patients due to
HCV including HE) blood levels of 25-OH vitamin-D and the West
Haven criteria (n = 40)

blood level of 25-OH vitamin-D (ng/ml)
No. H p
Mean = SD. Median (Min. — Max.)
West Haven criteria
Grade | 13 15.15+9.95 13.0 (6.0 — 42.0)
Grade Il 9 10.33 £ 4.82 8.0 (4.0-16.0) . .
8.773 0.032
Grade I11 8 8.63+4.75 7.0(3.0-16.0)
Grade IV 10 6.80 £ 4.44 6.0 (3.0 - 16.0)

H: H for Kruskal Wallis test

16 +

14 -

12 4

10 +

(ng/ml)

Maen of serum level of 25-OH vitamin-D

| 4
Grade 1 Grade 2 Grade 3 Grade 4

West Haven criteria
Figure [14] Correlation between group 1 (cirrhotic patients due to HCV including HE) blood
25-OH vitamin-D levels and the West Haven criteria (n = 40)

Discussion

hydroxyvitamin D is one of the
Older people are more vulnerable factors that have recently been
to the life-threatening cirrhosis found to be connected to hepatic
complication known as encephalopathy. ?® A few recent
encephalopathy, which may be investigations have also shown an
caused by a dysfunctional brain- association between the
gut axis. 9 Lack of 25- progression of the disease and the
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25-OHD deficiency's worsening. It
has been discovered that hepatic
encephalopathy patients had
reduced amounts of vitamin D than
patients not suffering from the
condition. GV

The mean age was 74.93+6.88 for
group 1 (cases), and 72.75x6.14
for group 2 (control). Age
differences across the two groups
were insignificant. (p = 0.190).

In the current study, males made
up 42.5% of group 1 (cases),
females made up 57.5%, and in
group 2 (control), males made up
60.0% and females made up 40%.
Gender did not differ across the
two groups in a statistically
meaningful way (p =0.117).

In our research, almost all the
patients had a vitamin D deficit
status. Blood 25-OH vitamin-D in
group 1 was on average 10.68
7.43, whereas levels in group 2
were on average 13.03 10.85. Even
though there was a mean
difference between the two groups,
no observable statistical variation
existed in the two groups under
investigation (p = 0.085). Due to
reduced sun exposure, which in
turn results in reduced skin vitamin
D production, inadequate nutrition,
and problems absorbing vitamin D
and/or vitamin D's hepatic 25-
hydroxylation, cirrhotic
individuals may be more
susceptible to reduced 25(0OH)D
levels. @2
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Many in-depth investigations and
trials, in contrast to our work, have
shown that individuals with
cirrhotic liver were suffering from
significant vitamin D deficiency.
Zhao et al ®¥, in research of 345
people with cirrhotic liver,
discovered that the vitamin D in
these patients were remarkably
low. In another study carried out in
Spain, Fernandez et al ¢4 found
that 87 percent of the cirrhotic
cases had a vitamin D deficiency.
80 percent of the 160 people with
cirrhosis in a different group
studied by Kumar et al ©® had
inadequate amounts of vitamin D.

A statistically remarkable link
between vitamin D and the West
Haven criterion was discovered in
the current investigation (r = -
0.374, p =0.017).

Child A and B had greater
levels of 25-OHD than did Child
C, indicating a negative
relationship between these two
parameters., according to Afifi and
his colleagues. The study by Fisher
et al. discovered similar outcomes,
with more patients lacking in
vitamin D seen in Child C 637,

The MELD-Na score and
vitamin D also demonstrated a
statistically remarkable negative
correlation (r =-0.539, p 0.001) in
the current study, demonstrating
that 25-OHD levels are going to be
more inadequate as the disease
progresses. When comparing 25-
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OH vitamin D to the West Haven e Vitamin D and the MELD-
criteria in group 1 (cirrhotic Na score also had a
patients due to HCV including statistically remarkable
HE), we discovered that grade | inverse correlation.

had a greater vitamin D level than e Vitamin D and the West
grade 1, which had a higher level Haven criterion were found
than grades Il and IV. With a P to be statistically

value of 0.032, a statistically significantly correlated.
remarkable association between _

vitamin D and the West Haven Recommendations

criteria was discovered.
Furthermore, our results
concurred with those of other
earlier studies indicating a
negative correlation between
vitamin D and both the CTP and
MELD scores ©®. Two studies by
Zhao et al and Fernandez et al Finances Sponsorship: None.
revealed that blood levels of
vitamin D decrease more rapidly
when liver cirrhosis worsens.
When compared to people with

To confirm our findings and
determine if supplementing with
vitamin D is useful in preventing
and treating liver cirrhosis and
hepatic encephalopathy, additional
big trials are required.

No conflicts of interest, according
to the authors.
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