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This article aims to describe the relationship between sickle cell trait
(SCT) and liver function test (LFT) parameters in tharu community of
western tarai region of Nepal.

Sickle cell trait, liver function, total Method: Sixty two (62) subjects divided into control subjects (n = 31)
protein, AST, ALT, LDH, bilirubin and heterozygous sickle cell patients ( n = 31) were recruited for the

study and were investigated for a liver function tests including the
measurement of total protein, albumin, globulin, total bilirubin, direct
bilirubin, indirect bilirubin, aspartate transaminase (AST), alanine
transaminase (ALT) and lactate dehydrogenase (LDH) in both groups.
Mean, Standard deviation, Students T test analysis were used for
analysis of results.

Result: The serum total protein, globulin, total bilirubin, indirect
bilirubin, aspartate transaminase (AST), alanine transaminase (ALT)
and lactate dehydrogenase (LDH) were significantly higher in SCT
patients than in controls, with P values of 0.014, <0.001, 0.003, 0.006,
<0.001, <0.001 and <0.001 respectively. However, there were no
significant difference in the mean value of albumin and direct bilirubin.
There was strong correlation noticed between AST and LDH in the test
group.

Conclusion: It appears that abnormal liver function tests in patients
with sickle cell trait poses an uncertain threat for liver disease. The
liver functions of the SCT patients were significantly compromised as
compared to controls. Studies at molecular level are needed to
understand the pathophysiology and progression of liver disease in
sickle cell anemia. It is advisable that liver function tests be interpreted

with caution in these patients.
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Introduction:-

Sickle cell disease is standout amongst the most common autosomal hereditary disorders, described by the presence
of hemoglobin S (HbS). It is the most regular sort of hemoglobinopathy. The SCD can bring about various disorders
that differ with respect to degree of anemia, recurrence of emergencies and in terms of survival [1]. So, the
inconstancy in clinical seriousness from the virtually symptomless sickle cell trait to the conceivably lethal state of
sickle cell anemia. Patients with SCD present with a broad range of phenotypic hemoglobin structures; they vary
clinically from mild vaso-occlusive crises to severe clinical manifestations [2]. According to WHO data and
statistics, SCD affects millions of people throughout the world. It is suggested that SCD is prevalent in malaria
endemic areas because the sickle cell provides its carrier with resistance against malaria. It is most common among
people whose ancestors come from Africa, Mediterranean countries such as Greece, Turkey, and lItaly, the Arabian
Peninsula, India and Spanish-speaking regions in South America, Central America, and parts of the Caribbean.

As with sickle cell disease, sickle cell trait is characterized by the inheritance of a single abnormal -globin gene.
Unlike sickle cell disease, however, the other B-globin chain is unaffected, enabling that chain to retain its functional
and phenotypic properties. As such, those with sickle cell trait are generally mildly anemic or asymptomatic,
reducing the likelihood of skeletal manifestation of the disease [3,4]. Traditionally, SCT has been viewed as a
benign condition, a non-disease status, without any painful episodes that are characteristic of homozygous SCD. On
a population basis, SCT has no discernible impact on life expectancy. There are more than 300 million carriers of
sickle cell trait worldwide [5], with the highest prevalence of approximately 30% to 40% in sub-Saharan Africa. In
Nepal, Tharu people are one of the oldest ethnic group indigenous to the Terai region. In 1990, WHO has reported
that most of the Tharu communities in western region of Nepal are living with different hemoglobinopathies, SCD
being commonest inherited disorder in this population.

Patients with sickle cell anemia/trait may experience the ill effects of an assortment of hepatic changes. The changes
in the shape of red blood cells favors intravascular hemolysis and in this way impediment of the liver vascular bed,
driving at last to tissue damage, yet more generally turns out as a result of the numerous transfusions that the
patients require in their lifetime. Furthermore, hemolysis induces deposition of bilirubin causing intrahepatic
cholestasis and cholelithiasis [6]. The incidence of liver disease in sickle cell disorders is difficult to ascertain
despite being a component of the multiorgan failure that occurs in sickle cell disease [7]. This is because dysfunction
of the liver in sickle cell disease is multifactorial [6] and the complications of hepatic dysfunctions are prominent
and fatal in most of the cases [8].

Evidence of liver disease in sickle cell disease is obtained either from abnormal biochemical tests or postmortem
liver biopsy specimen rarely an antemortem liver specimen. Abnormal liver function tests are noticed in patients
with SCA, even in the absence of liver disease. So, this study therefore attempts to disclose the pattern of liver
function tests (LFTs) in sickle cell trait patients in Tharu community of western tarai region of Nepal.

Material and Methods:-

Samples from 31 adult patients and 31 healthy controls of same age groups were taken from the tharu population of
Phattepur, Baijapur and Binauna VDCs of Banke district were included in this study. The laboratory investigations
were performed in the Laboratory at Bheri Zonal Hospital, Nepalgunj, Banke, and Swastika referral laboratory,
Ramghat, Pokhara, Nepal. This study was carried out during 13 March to 18 March 2016. The study protocol was
approved by the Institutional Ethical Committee. An informed written consent was obtained from all the study
subjects who were enrolled in the study. Venous blood samples (5 ml) were subjected to complete blood count
(CBC), hemoglobin electrophoresis and liver function test profile. SCT was confirmed by hemoglobin
electrophoresis pattern. The estimation of biochemical parameters such as total protein, aloumin, AST, ALT, ALP,
total bilirubin and direct and indirect bilirubin in serum was done by Human laboratory test kits in a semiautomated
(Biolab) analyzer with dedicated reagents.

Statistical Analysis:-

The study data was analyzed by using SPSS program to compute descriptive parameters including mean and
frequencies, and inferential statistics was used including student’s t test to test the significance of the differences
between the mean values of two continuous variables and Chi-squire test (X?) test the difference in proportions
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categorical variables between two groups. The level of confidence (P<0.05) was considered as cutoff value for
significance.

Results:-

Total protein, bilirubin and some enzymes were selected as biochemical parameters to shed light on the liver
functions tests in patients with sickle cell disease. Comparison of the biochemical parameters means were computed
for study and control groups.

Tablel shows the statistics of biochemical parameters computed for study and control groups which point out that (
total proteins, albumin and globulins) results were found to be (7.6x0.7and 7.3+0.5, P= 0.014), (4.1+0.5and
4.3+0.3, P=0.085) and (3.5+0.6and 2.9+0.4, P< 0.001) respectively.

At the same time (total bilirubin, direct and indirect bilirubin) results were (0.9+0.2and 0.7+0.3, P= 0.003),
(0.2+0.1and 0.2 £0.1, P=0.161) and (0.6+0.2and 0.5 +0.2, P=0.006) respectively.

Also, enzymes results were AST (61£28.2and 29+6.3, P< 0.001), ALT (62.9+40.4and 32+6.3, P< 0.001) and LDH
(790.3+291.4 and 303+57.9, P<0.001).

Table 2 shows the abnormal results of biochemical tests which indicate that two biochemical tests out of nine tests
performed within study and control groups (albumin and direct bilirubin) shows normal result, on the other hand, the
statistically insignificant abnormality of result shown by total protein and total bilrubin with percent of(3.2%) and
(P=0.116, P=0.311) respectively.

Conversely, statistically significant abnormality of results in study and control groups shown by globulin and
indirect bilirubin (55% and 6.4%, P< 0.001) and (39% and 3.2%, P< 0.001) respectively.

Enzymes results also, show statistically significant abnormality which were AST (68% and 3.2%, P< 0.001), ALT
(71% and 6.4%, P< 0.001) and LDH (100% and 68%, P< 0.001). Statistically significant association of 5 abnormal
biochemical tests with sickle cell disease is depicted in (figurel).

Correlation was run to determine the relationship between LDH and other liver functions tests. There was only a
positive correlation between LDH and AST, which was statistically significant (r =.378, n = 31, p = .031). This
correlation is depicted in (figure 2).

Table 1:- Statistics of biochemical parameters in study and control groups

Biochemical parameters Study group (h=31) Control group (n=31) P- value
Mean +STD Mean +STD

Total protein 7.6+0.7 7.3+0.5 0.014
Albumin 4.1+0.5 4.340.3 0.085
Globulin 3.5+0.6 29404 0.000
Total bilirubin 0.9+0.2 0.7+0.3 0.003
Direcet bilirubin 0.2+0.1 0.2+0.1 0.161
Indirect bilirubin 0.6+0.2 0.5+0.2 0.006
AST 61+28.2 29+6.3 0.000
ALT 62.9+40.4 32+6.3 0.000
LDH 790.3+291.4 303+57.9 0.000

Table 2:- Percentage of abnormal liver biochemical function tests and association between groups

Biochemical parameters Study group Control group X2 P
Normal Abnormal Normal Abnormal

Total protein 23 8(26%) 30 1(3.2%) 6.37 0.116
Globulin 14 17(55%) 29 2(6.4%) 17.07 0.000
Total bilirubin 28 3(10%) 30 1(3.2%) 1.07 0.311
Indirect bilirubin 19 12(39%) 30 1(3.2%) 11.77 0.000
AST 10 21(68%) 30 1(3.2%) 28.18 0.000
ALT 9 22(71%) 29 2(6.4%) 27.19 0.000
LDH 0 31(100%) 10 21(68%) 11.92 0.000
P value based on chi squire test (p< 0.05) significant
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Figure 1:- Association of 5 abnormal biochemical tests with sickle cell disease.
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Figure 2:- Correlation between LDH and AST within study group
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Discussion:-

This study was designed to evaluate liver function tests (Total protein, albumin, globulin, total bilirubin, direct
bilirubin, indirect bilirubin, AST, ALT and Lactate Dehydrogenase (LDH)) in patients with sickle cell trait. To
achieve this aim, 31 patient’s samples and 31 controls were analyzed. The findings of this study demonstrates a
significant association of serum total protein, globulin, total bilirubin, indirect bilirubin, AST, ALT and LDH
between sickle cell trait patients and controls groups. However, serum albumin and direct bilirubin showed no
statistically significant difference. So, our study shares similar findings with Gardner K et al. 2014 and Mahera MM
et al. 2009 [9,10]. These findings suggest that a multifactorial etiology can exist for occurrence of liver disease in
SCA patients

In this study, out of 31 patients 71% were having increased alanine transaminase (ALT) level as compared to levels
with control group. The increased ALT levels observed in this study confirms by the results of a number of studies
[11,12]. On the other hand, out of the 31 cases 68% of the patients have aspartate transaminase level above normal
value and only 32% patients have serum AST value within normal range. So, our study is comparable with studies
by Johnson et al. 1985 [13]. Taiwo Kotila et al. 2005 reported that 50% of the patients have aspartate transaminase
level above normal limit [14].

It is well known that AST and ALT levels are commonly associated with ‘Liver Function Test’ (LFT) panel, but
rather than assessing functions of the liver, the release of ALT and AST from liver cells to the bloodstream
represents hepatocellular damage or death. The reason for deranged liver function appears to be the consequence of
repeated vaso-occlusive episodes in sickle cell anemia or either due to widespread sickling within the sinusoid or
due to extreme hemolysis [6]. Intrahepatic cholestasis is one of the fatal complications of sickle cell anemia.
Sickling of red blood cells in hepatic sinusoids and their stasis may also cause serious damage to hepatocytes and
Kupffer cells.

Another finding of this study was the higher LDH concentration observed in SCT patients. Our study revealed that
100% of the test groups were found the abnormal LDH value. Increased LDH have been reported in several previous
studies of Sickle cell patients [15,16]. There is increasing evidence that lactate dehydrogenase (LDH) is a useful
marker of intravascular haemolysis in adults with sickle cell anemia. It has emerged as the most useful marker of
haemolysis-related complications of SCD. During vaso-occlusive episodes, LDH rises at least in part due to lysis of
red cells but the increased LDH level is also due to lysis of cells from other organs.

Out of 31 cases total bilirubin and indirect bilirubin value above reference range were 10% and 39% of the test
groups, which was statistically significant when compare with control groups. Gurkan E, et al. 2005 also reported
hyperbilirubinemia in 13% of the patient [12]. Few studies report the elevation of bilirubin in sickle cell patients
[17,18]. However, there was no significant association observed in direct bilirubin between the test and control
groups. The difference in direct bilirubin levels is small and has been noted previously [13] and may represent
haemoglobin load. Although there were no statistically significant differences, the levels are probably not of clinical
relevance as the vast majority still fell within normal range. Derangement in concentration of bilirubin metabolizing
enzymes in liver causes defective bilirubin metabolism that in turn result in increased serum bilirubin level.
Hemolysis occurring in sickle cell disease is another reason for increased bilirubin level.

All the three patterns of proteins are altered in this study. A comparison of the serum protein values shows definite
evidence of relative hyperproteinaemia as well as hyperglobulinaemia in test group. The total protein and globulin
values in SCT were significantly greater than in normal, showing that the globulin fraction is largely accountable for
the high total protein. The elevated gamma globulin is due to the extent of antigenic stimulation coming from the
environment [19].Whereas the albumin levels were not statistically promising in the test and control groups. This is
in agreement with the work of Tripathi et al. 2011, who observed the low level of albumin in sickle cell disease
patients [20] but in contrast with Famodu et al. 1987 who observed high level of serum albumin in sickle cell
disease [21].

Conclusions:-

From above data and findings it could be concluded that liver functions of sickle cell trait patients is impaired. The
most of the biochemical parameters of liver functions vary significantly from the normal subjects. So, sickle cell
trait (SCT) patients are under the threat of hepatic dysfunction. On the basis of different biochemical parameters in
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the SCT patients it could be concluded that the liver of such patients are under risk and suffering from various
complications and indicating that prevention and treatment of liver related disorders should approaches for Sickle
cell disease. Further studies in a large patient population across multiple institutions and countries are needed to
confirm the results of our study and to better understand the exact factors involved in liver function that contribute to
the increased risk of Sickle cell disease and how the effects are mediated at a molecular level.
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