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Zinc level assessment in
patients having Viral Cirrhosis
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ABSTRACT

Objective: Zinc is a vital trace element and its deficiency in cirrhosis might potentiate the development
of hepatic encephalopathy. The objective of this study was to assess the zinc levels in serum of patients
having viral cirrhosis and compare it with normal healthy controls.

Methods: This study was conducted in Department of Gastroenterology, Liaquat National hospital and
medical college, Karachi, Pakistan; from January 2014 to December 2014. Total of 45 patients with the
mean age of 52.44+8.7 years were included. The three groups of patients were made including Child Pugh
Class Score B (Group-1), Child Pugh Class C (Group-2) and healthy controls (Group-3) having 15 patients in
each group. Zinc levels in serum were evaluated by the help of atomic absorption spectrometry (Normal
range50-150 pg/dl).

Results: Total of 45 subjects was enrolled in this study. Overall prevalence of zinc deficiency was noted
in 13(28.9%) patients. Mean value of zinc levels in group 1, 2 and 3 were 68.09+20.85, 50.69+15.86 and
92.91+17.18ug/dL respectively.Highly statistical difference was observed in the mean zinc level between
three groups p=0.0001. An inverse correlation was observed between Child Pugh Score and the zinc level
in serum r=-0.498.

Conclusion: Patients suffering from advanced cirrhosis appeared to have lower serum zinc levels.In patients
suffering from viral cirrhosis having hepatic encephalopathy, zinc supplementation might improve clinical
outcome.
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INTRODUCTION

The usual cause of mortality in hospital globally is
cirrhosis of Liver as a consequence of hepatocellular
damage which results in fibrosis and nodular
regeneration throughout the liver.! Cirrhosis is very
communal disease in Pakistan, frequently initiated
by hepatitis C virus followed by hepatitis B virus or
a combination of both.?? There has been a decline in
zinc concentrations in serum in patients suffering
from liver cirrhosis resulting in portosystemic
shunting which further augment the deficiency.*
Zinc functions as antioxidant and is an important
trace element that enhances the effectiveness of urea
cycle as well > The commonest site for the absorption
of Zinc is jejunum, followed by the ileum and
duodenum. Zinc is one of the most vital minerals of
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the body as it is required for the activity of greater
than 100 enzymes. Zinc also participates as an
important substance in growth and differentiation
of cells. Vitamins and minerals are needed in
trace amounts and assist as parts of enzymes or
coenzymes for the essential metabolic reactions in
the body. The patients of decompensated chronic
liver disease with hepatic encephalopathy suffer
from the insufficiency of zinc. Therefore patient
suffering from decompensated cirrhosis shows zinc
deficiency as liver is the structure with maximum
zinc utilization.

The most common complications as consequence
of live cirrhosis are ascites, portal hypertension,
hepatic encephalopathy and varices. However, the
possibility of zinc insufficiency should be taken
into consideration which might be the concealed
accelerating reason for the establishment of hepatic
encephalopathy in later stages of the damage® and
thus it should be ruled out. Deficiency of zinc might
be the reason for many systematic dysfunctions,
including neurologic (may result in hepatic
encephalopathy), hepatobiliary, reproductive,
immune and skeletal systems. Conversely, the zinc
supplementation considerably recovers neurologic
signs in cirrhotic patients with refractory hepatic
encephalopathy.”®

One of the Study done by Gusau KA et al
discovered a significant decrease in the serum zinc
levels of African cases when related to the controls.’
It is proposed that the deficiency of zinc in serum
of liver cirrhosis patients, influence and potentiate
the development of hepatic encephalopathy.® The
frequency of zinc insufficiency has been stated in
alcoholic cirrhosis but there is a lack of these values
in viral cirrhosis. This study was designed to assess
and evaluate the zinc levels in serum of patients
with viral cirrhosis.

METHODS

This was an observational study conducted at
Department of Gastroenterology, Liaquat National
Institute for Postgraduate Medical Studies and
Health Sciences, Karachi, Pakistanfrom January 2014
to December 2014. Overall 45 consecutive patients,
aged range between 25-75 years of both gender (15)
patients each in child class B and C viral cirrhosis
and healthy controls were enrolled. Patients with
acute infection, on zinc supplementation, chronic
diarrhea and hemolytic disorder were excluded.

This study was conducted on ethical standards of
the institute, fully informed and written permission
was attained from the participants prior to the
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conduction of this study and there was no conflict
of interest. Thorough history was taken including
medication history. Systemic and local examination
was done with particular emphasis on abdomen,
to assess ascites, hepatosplenomegaly, jaundice,
further complains and findings of chronic liver
disease. Presence of variceal upper GI bleeding,
ascites, hepatocellular carcinoma or hepatic
encephalopathy was considered as decompensated
chronic liver disease. Ultrasound was done to rule
out hepatocellular carcinoma and ascites.

A 3ml blood sample was obtained for the zinc

assay with care and under vigilance of doctor
following standard protocols of sterilization using a
syringe, and transferred to zinc-free test tubes. The
samples were drawn in the day time and sent to
institutional laboratory. Zinc levels in serum were
measured using atomic absorption spectrometry
by a laboratory technician unaware of the study.
Zinc level between 50-150png/dlwas considered as
normal.
Statistics analysis: Data was inserted and analyzed
on SPSS version 17. For quantitative variables
Mean+SD were considered and frequency and
percentages were calculated for quantitative
variables. Zinc level was compared between child
class B, C and healthy controls by applying one way
ANOVA. The correlation coefficient between the
serum zinc levels and the Child-Pugh scores was
determined and a p value < 0.05 was considered as
significant.

RESULTS

Total of 45 subjects were enrolled in the study.
Patients were divided into three groups. Child
Pugh Class Score B (Group-1), Child Pugh Class
C (Group-2) and healthy controls (Group-3)
having 15 patients in each group. The base line
characteristics of all patients are shown in Table-I.
The healthy controls were significantly younger
as compared to cases 42.47+10.96 years, (p 0.002).
In the etiology of liver cirrhosis, hepatitis C cases
were more as compared to hepatitis B but had
no significant difference in class B and C Child
Pugh groups. All patients in Group-2 and 3 had
decompensated liver disease and there were no
difference in hepatic encephalopathy grades.
Child Pugh Class C had ascites in higher number
of patients 14 (93.3%) when compared with
Child Pugh Class B, 6(40%), which had statistical
significance p= 0.002. Overall prevalence of zinc
deficiency was noted in 13(28.9%) patients suffering
from cirrhosis, 4 (26.7%) patients in Group 1 and 9
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Table-I: Demographic characteristics and comparison of groups (n=45).

Child Pugh Class B

ChildPugh Class C Healthycontrols

Characteristics n=15 (Group-1) n=15 (Group-2) n=15 (Group-3) P-value
Age in years (Mean * SD) 58.93+9.99 55.93+16.36 42.47+10.96 0.002*
Male (%) 6(40) 5(33.33) 6(40) 0.910
HBV 3(20) 5(33.3) - 0.682
HCV 12(80) 10(66.7) - 0.682
Decompensated 15(100) 15(100) - -
Encephalopathy grades

Gradel 1(6.7) 0(0) - 0.473
Grade II 4(26.7) 3(20) - 0.473
Grade III 1(6.7) 2(13.3) - 0473
Grade IV 0(0) 2(13.3) - 0.473
Ascites 6(40) 14(93.3) - 0.002*
HCC 1(6.7) 4(26.7) - 0.330
UGIB 3(20) 3(20) - 1.000
Score 8.73+0.458 11.27+1.534 - 0.0001*

HBV: hepatitis B virus, HCV: hepatitis C virus, HCC: Hepatocellular carcinoma,
UGIB: upper gastro-intestinal bleeding, *Statistically significant, number (%).

(60%) patients in Group-2.Mean value of zinc levels
in Group 1,2 and 3 were 68.09+20.85, 50.69+15.86
and 92.91+17.18 pg/dL respectively. On applying
one way ANOVA, highly statistical difference was
observed in the mean zinc level between three
groups p=0.0001. Statistically significant difference
in zinc level deficiency was noted in Group-2 and
3, p=0.001. An inverse correlation was observed
between Child Pugh Score and the serum zinc level
r=-0.498. Overall prevalence of zinc deficiency was
noted in 13(28.9%) patients suffering from cirrhosis,
4 (26.7%) patients in Groupl and 9 (60%) patients in
Group-2.

DISCUSSION

Zinc is among the most abundant intracellular
trace element found in the body performing vital
functions in various biochemical reactions. Zinc
insufficiency disrupts numerous organ and systems
of the body including gastrointestinal system
that further reduces the functions of liver. The
maximum uptake of zinc after assimilation occurs
in liver, consequently chronic liver disease leads to
the deficiency of zinc.

The reduction in zinc levels can decline the
immune function, cognition, and growth of the
body."*** Moreover, it can occur with liver cirrhosis,
leading to unusualammonialevelsand various other
substances due to improper metabolism of protein,
and the commencement of hepatic encephalopathy.

Pak J Med Sci

March - April 2018 Vol. 34 No. 2

International studies on zinc supplementation
therapy in patients having cirrhosis of liver have
revealed to improve hyperammonemia and hepatic
encephalopathy due to enhancement in protein
metabolism. !5

The function of zinc in nourishment and
development of children suffering chronically
from liver disease is imprecisely demarcated.
In a study on 90 children having liver disease
chronically, 30 patients had age of 4.5 years and
Child Pugh score was 5.83, 30 with decompensated
chronic liver disease having the age of 1.39 years
as mean and Child Pugh score of 9.53, and 30
healthy children having the mean age of 4.6 years,
(16 boys), it was found that Zinc levels of patients
with compensated liver disease were prominently
decreased as compared with the healthy controls;
68.07+31.55vs 89.9 £25.9microg/dL, P = <0.001), but
considerably raised associated to the patients with
decompensated liver disease (48.8 [26.8] microg/
dL). Furthermore, it was found that an inverse
correlation existed between the Child-Pugh score
and zinc levels (r = -0.460).1¢

The presence of control group in our study
confirms the association of low serum zinc level and
chronic liver disease. Zinc deficiency was observed
in both Child Pugh class B and C but higher was
noted in class C as compared to class B in our
study. The results of our study were in cognition
with the results of a study done by Poo et al.”” one
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of the Revision by Gusau KA et al. discovered a
remarkable decline in serum zinc levels in African
cirrhotic patients when related with the controls.’
The several reasons that are responsible for this
reduction could be due to malabsorption of zinc
and post bacterial advancement from compromised
small bowel motility.® Moreover, as all the
patients were of decompensated liver disease, the
phenomena of low serum zinc level could be due
to poor intake because of dysgeusia, repeated
infections, and reduced appetite that is caused by
massive ascites, which was present in majority of
our subjects.”

Grungrieff K et al. concluded that =zinc
supplementation in in daily dosage limits is quite
safer and may improve liver cirrhosis.? Gur G
et al. in his study found that the mean liver zinc
concentrations were 3.83 + 1.86, 1.86 £0.92, 1.14 +
0.68 and 3.74 £ 1.81mumol/g among control group,
active chronic hepatitis, cirrhosis and persistent
chronic hepatitis groups respectively.®

Thus, many studies have established that higher
theseverity ofliver disease, lowerwould be theserum
zinc level.>*1¢¥In one study Mosua N et al. found
improvement of minimal hepatic encephalopathy
in cirrhosis after zinc supplementation.”! Therefore,
it can be proposed that zinc supplementation may
reduce hepatic encephalopathy by improving the
effectiveness of the urea cycle.

The strength of our study is that we have sampled
the patients with different grades of the chronic
liver disease. However, the study may have some
observational bias. Considering the results of zinc
levels in our study and to what extend they might
be consistent with the other types of liver diseases
would be enlightening and valuable to classify
more facts about the patients of liver cirrhosis.

CONCLUSION

The zinc levels in patients with cirrhosis were
considerably reduced and were found to be
inversely related to the severity of the liver disease.
Therefore, the Zinc supplements might reduce the
clinical worsening of the cirrhotic patients with
complications. However, more research based
evidences are required in Pakistan to elaborate the
role of zinc in cirrhotics.

Declaration of Interest: None.

Funding: None.

Pak J Med Sci

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

March - April 2018 Vol. 34 No. 2

REFERENCES

Khokhar N, Niazi SA. Chronic liver disease related mortality pattern
in northern Pakistan. J Coll Physician Surg Pak. 2003;13:495-497. doi:
09.2003/JCPSP.495-497.

Wasty WH, Yousuf M, Mirza MR. Frequency of esophageal
varices among patients undergoing GI endoscopy. Pak J Med Sci.
2005;21:164-167.

Khokhar N, Gill ML, Malik GJ. General
of hepatitis C and hepatitis B virus
population. J Coll Physicians Surg Pak.
doi: 09.2004/JCPSP.534536.

Scholmerich, J, Becher, MS, Kottgen E, Rauch N, Haussinger D,
Lohle E, et al. The influence of portosystemic shunting on zinc and
vitamin A metabolism in liver cirrhosis. Hepatogastroenterology
1983;30:143-147.

Gur G, Bayraktar Y, Ozer D, Ozdogan M, Kayhan B. Determination
of hepatic zinc content in chronic liver disease due to hepatitis B
virus. Hepatogastroenterology. 1998;45(20):472-476.

Yoshida YT, Higashi K, Nouso H, Nakatsukasa SI, Nakamura
A, Watanabe A, et al. Effects of zinc deficiency / zinc
supplementation on ammonia metabolism in patients with
decompensated liver cirrhosis. Acta Med Okayama. 2001;55:349-355.
doi: 10.18926/ AMO/32003.

McClain CJ, Kasarskis EJ, Allen JJ. Functional consequences of zinc
deficiency. Progress in Food Nutrition and Science. 1985;9:185-226.
Reding P, Duchateau ], Bataille C. Oral zinc supplementation
improves hepatic encephalopathy: results of a randomized
controlled trial. Lancet. 1984;2(8401):493-495.

Gusau KA, Elegbede JA, Idoko JA, Wali SS. Zinc status in chronic
liver disease; studies in Nigerian patients Dept. of Medicine, Ahmadu
Bello University, Zaria, Nigeria. West Afr ] Med. 1990;9:245-251.
Prasad AS. Zinc and immunity. Mol Cell Biochem. 1998;188:63-69.
Licastro F, Mariani RA, Faldella G, Carpene E, Guidicini G, Rangoni
A, et al. Inmune endocrine status and celiac disease in children with
Down'’s syndrome: Relationships with zinc and cognitive efficiency.
Brain Res Bull. 2001;55:313-317.

Ganss B, Jheon A. Zinc finger transcription factors in skeletal
development. Crit Rev Oral Biol Med. 2004;15:282-297.

Kitamura H, Morikawa H, Kamon H, Iguchi M, Hojyo S, Fukuda
T, et al. Toll-like receptor-mediated regulation of zinc homeostasis
influences dendritic cell function. Nature Immunology. 2006;7:971-
977. doi: 10.1038/ni1373.

Marchesini G, Fabbri A, Bianchi G, Brizi M, Zoli M. Zinc
supplementation and amino acid-nitrogen metabolism in patients
with advanced cirrhosis. Hepatology. 1996;23:1084-1092. doi:
10.1053/jhep.1996.v23.pm0008621138.

Stamoulis I, Kouraklis G, Theocharis S. Zinc and the liver: An active
interaction. Digestive Diseases and Sciences. 2007,52:1595-1612. doi:
10.1007/510620-006-9462-0.

Umusig-Quitain P, Gregorio GV. High incidence of zinc deficiency
among Filipino children with compensated and decompensated
liver disease. ] Gastroenterol Hepatol. 2010;25:387-390.

Poo JL, Rosaa-Romero R, Rodriguez F, Silencio JL, Munoz R,
Bourges H, et al. Serum zinc concentrations in two cohorts of 153
healthy subjects and 100 cirrhotic patients from Mexico City. Dig
Dis. 1995;13:136-142.

Gunnarsdottir SA, Sadik R, Shev S, Simren M, Sjovall H, Stotzer
PO, et al. Small intestinal motility disturbances and bacterial
overgrowth in patients with liver cirrhosis and portal hypertension.
Am ] Gastroenterol. 2003;98:1362-1370. doi: 10.1111/j.1572-
0241.2003.07475.x.

Ng VL, Balistreri WE. Treatment options for chronic cholestasis
in infancy and childhood. Curr Treat Options Gastroenterol.
2005;8:419-430.

Grungreiff K, Reinhold D, Wedemeyer H. The role of zinc in liver
cirrhosis. Ann Hepatol. 2016;15(1):7-16.

Mousa N, Abdel-Razik A, Zaher A, Hamed M, Shiha G, Effat N, et al.
The role of antioxidants and zinc in minimal hepatic encephalopathy:
a randomized trial. Therap Adv Gastroenterol. 2016;9(5):684-691.
doi: 10.1177/1756283X16645049.

Seroprevalence
infections in
2004;14:534-536.

www.pjms.com.pk 481


https://doi.org/09.2003/JCPSP.495497
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gür%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bayraktar%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ozer%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ozdogan%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kayhan%20B%22%5BAuthor%5D

	_GoBack
	_GoBack
	pone.0119464.ref005
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	16
	20
	22
	25
	35
	_GoBack
	_GoBack
	_GoBack
	_Hlk493777420
	_Ref502137455
	_Ref508817263
	_Ref508817358
	_Ref508817529
	_Ref508817752
	_Ref508817886
	_Ref508817970
	_Ref502213659
	_Ref508820109
	_Ref508820473
	_Ref508820695
	_Ref508821018
	_Ref509481968
	_Ref509484057
	_Ref509481426
	_Ref509482266
	_Ref509482616
	_Ref509558154
	_Ref509482748
	_Ref508822200
	_Ref509484314
	_Ref508822301
	_Ref509484496
	_Ref508824618
	_Ref508824637
	_Hlk509558120
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_GoBack
	_GoBack

