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Cholelithiasis in Patients with Sickle Cell Disease and Sickle/Beta-
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Abstract:

Background and objectives: Sickle cell disease and sickle B-thalassemia are hemolytic diseases
characterized by chronic destruction of the abnormal red cells with consequent hyperbilirubinemia.
The present study aimed to determine the association of gallstone with Sickle cell disease and
sickle B-thal patients compared to the control healthy group and to determine gallstone's
association with several demographic and laboratory parameters among the patients themselves.

Methods: Patients visiting the Akre thalassemia center for routine checks have been recruited for
this study (patients=73; control=36). Blood samples were collected for biochemical and
haematological analyses. All participants were subjected to abdominal ultrasonography for
confirmation of gallstones. These parameters were compared with patients' subtype traits.
Additional information regarding blood transfusion, hospital admission, and the use of chelating
agents was also allocated.

Results: The prevalence of gallstone was significantly higher in patients (12%) than in the control
(3%) group (P<0.05), with similar prevalence in both trait; homozygous haemoglobin S (14%) and
compound heterozygous of hemoglobin S and p-thalassemia (11%), together with significant
differences in the biochemical and haematological parameters. The haemoglobin concentration
was significantly (P<0.05) reduced in patients (8.5+0.86) versus control (12+1.6). Reticulocytes,
lactate dehydrogenase enzyme, and bilirubin were significantly (P<0.05) elevated in patients
compared to the control. No differences existed between control versus patients regarding hospital
admission, blood transfusion, and the use of medication including chelating agent or hydroxyurea.

Conclusion: Sickle-diseased and sickle beta-thalassemia patients have a higher risk of developing
gallstones than the general population alongside interruption of metabolic and biochemical
parameters with co-association with sub-traits of type of haemoglobin.
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Introduction:

Sickle cell disease (SCD) and Sickle/B-thal
are common chronic hemolytic diseases in
Africa, the Mediterranean area and the
Middle East. A chromosome 11 mutation that
causes valine to substitute glutamic acid at
position 6 of the N-terminus of the globin
Sickle cell disease is a systemic disease that
affects all organs as a consequence of either
haemolysis or vaso-occlusion. However, the
presentation of SCD can be either acute or
chronic. Acute manifestations include mostly
vasooclussive  phenomenon.®”  Chronic
haemolysis leads to bilirubinate
cholelithiasis, which can be either
asymptomatic or symptomatic, ranging from
cholecystitis,  choledocholithiasis,  and
cholangitis, to gallstone pancreatitis®.
Chronic hemolysis leads to the continuous
production of bilirubin, which is conjugated
in the liver and excreted in the faeces as
urobilinogen; in large quantities, it may form
calcium bilirubin gallstones. Cholelithiasis
can be detected even in under five-year-old
children, but it is more common in
adolescents and adults with sickle cell
anaemia. Because of the potential
complications and severity of this condition,
early diagnosis is of paramount importance.
Diagnostic imaging methods play a major
role when managing patients with sickle cell
anaemia, particularly when evaluating
complications. Early diagnosis of SCD and
appropriate treatment increase survival and
improve the quality of life of patients with
sickle cell anemia.® 2
No exclusion criteria mentioned like
someone with other risk factors for GS
disease etc. When a patient with
SCD has recurring abdominal pain,
cholelithiasis  should be taken into
consideration as a possible diagnosis.'*

chain is the root cause of sickle cell anaemia.
Because of the sickle-shaped red blood cells
that are precipitated by deoxygenation
events, like hypoxia, dehydration, acidosis
and infection, HbS becomes highly insoluble
and assembles into long polymers.t# Carriers
make up around 2% of the general population
to 6-12% of people of African descent.®

Cholelithiasis has been found to be more
common in SCD patients as they get older,
affecting up to 15% of children with the
condition under the age of 10 and 50% of
those over the age of 30.!1>!® The present
study aimed to investigate the prevalence rate
of gallstones among SCD patients compared
to the control group in the Akre thalassemia
centre. The study also aimed at identifying
the differences in haematological and
biochemical profiles in these patients with
SCD compared to control groups.

Patients and methods

In this prospective observational study, 73
patients, 29 homozygous SCD (HbS/S) and
44 compounds heterozygous for HbS and f3-
thalassemia  (HbS/B-thal) were studied
together with 34 normal subjects served as a
control group. The exclusion criteria include
severely ill patients. The patients were
recruited at Akre thalassemia Centre while
the normal subjects were enrolled from
Gulan hospital. The control group was
visitors or employees in Gulan Hospital. The
participants were informed about the study;
written consent has been obtained from the
patients and/or their guardians.

Demographic and clinical data including age,
gender, age at diagnosis, age of first blood
transfusion and frequency of blood
transfusion, and the annual rate of hospital
admissions were recorded. Venous blood
samples were collected for haematological
and  biochemical laboratory analysis.
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Complete blood count together with
peripheral blood film and reticulocyte count
was done. Serum was collected and sent for
determination of blood urea, creatinine, total
bilirubin (TSB) aspartate aminotransferase
(AST), alanine aminotransferase (ALT),
lactate dehydrogenase (LDH) and ferritin
levels. All the participants were sent for
ultrasonography to confirm or exclude the
presence of gallstones.

GraphPad Prism was used for data analysis.
Data were expressed as mean and standard
deviation. For non-parametric data, Kruskal-
Wallis and Chi-square test and for parametric
data, the student t-test was used for
evaluating statistical differences among
different subgroups. A p-value < 0.05 was
considered significant, and this study was
approved by the Kurdistan Higher Council of
Medical Specialties KHCMS committee.

Results

The demographic characteristics of the
enrolled patients and normal control subjects
are illustrated in Table (1). The mean age of
the patients was 17.4 (x£9.9) years, ranging
between 2-46 years. The prevalence of
gallstones in the patients was significantly
higher (P=0.01) compared to the control
group (12% vs. 3%, respectively). The
laboratory parameters of the patients and

normal subjects are illustrated in Table (2).
The serum bilirubin and LDH levels were
significantly higher in the patient's group
compared to the normal control group
(P<0.05).

Out of 73 patients, nine had gallstones. Table
(3) compares the characteristics of patients
with gallstones (GS+ve) with those without
gallstones (GS-ve). The mean age of GS+ve
patients was significantly higher than that of
GS-ve patients (23.1+ 8.9 vs. 16.5+9.8 years;
P=0.001). Female patients constituted 89% of
the GS+ve group. The prevalence of
gallstones among homozygous (HbS/S)
patients was higher than in the compound
heterozygous (HbS/B-thal) patients. The age
at first blood transfusion was significantly
lower in the GS+ve group (Table 3).

Table (4) shows illustrates the differences in
the frequency of blood transfusion, hospital
admission, and the use of hydroxyurea and
chelation agents in the GS-ve and GS+ve
groups. No differences were found between
the GS-ve and GS+ve groups of patients. In
this study, two subtypes of sickle cell patients
were included, HbS/S and HbS/B-thal. The
mean age of HbS/S patients was significantly
lower than the HbS/B-thal patients. The rate
of gallstone formation did not differ between
the two subtypes (Table 5).

Table (1): Demographic characteristics of the studied groups.

Characteristics Controls Cases
(n=34) (n=73) p value
Age Mean+SD 16.7+£9.8 17.4+£9.9 01
(Year) Range 1-44 2-46 '
Gender No. 13/21 26/47 0.8
(M/F) % 38/62 36/64 '
Gall stone +ve 1(3%) 9(12%)* 0.01
-ve 33(97%) 64(88%) '
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Table (2): Laboratory parameters of the control and patient groups.

Controls Cases p value
Parameters Mean+SD Mean+SD
Hb 12+1.6* 8.5+0.86 0.01
WBC 12+1.2 11.3+3.8 0.4
MCV 7316 80+7.6 0.1
Retic 1.310.4 10.8+6.3* 0.001
MCH 24.3+3.8 24.8+7.1 0.1
MCHC 33.4+3.1 33.4+4.3 0.3
TSB 1+0.26 3+1.0* 0.001
direct 0.9+0.1* 0.5+0.2 0.01
indirect 0.9+0.25 2.8+0.28* 0.001
LDH 315446 600+£217* 0.002

Table (3): Demographic characteristics
roups.

of gallstone negative and gallstone positive patients

Characteristics GS-ve GS+ve p value
(n=64) (n=9)
Age mean+SD 16.5+9.8 | 23.1+8.9* 0.001
(Year) Range 3-46 7-34 '
Gender No. 26/38* 1/8 0.04
(M/F) % 41/59 11/89 '
Age of Diagnosis meanzSD 5.4+5.5 6+7.4* 0.06
(Years) Range 1-29 1-24 '
Type of Sickle cell diseases HbSS(n=29) | 25(86%)* | 4(14%) 0.07
HbS/B(n=44) | 39(89%) | 5(11%) '
Age of first blood transfusion (Years) mean+SD 544£5.4* | 49481 0.01
Range 1-29 1-24 '

Table (4): Frequency of blood transfusion, hospital admission, and the use of hydroxyurea and

chelation agents in gallstone negative and gallstone positive groups.

Frequency n(%) GS-ve (n=64) GS+ve (n=9) p value
Blood No Transfusion 25 (39%) 6 (67%)
Transfusion Occasional transfusion 28 (44%) 1 (11%) 0.1
Few transfusion 11 (17%) 2 (22%)
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Regular transfusion 0 (0%) 0 (0%)
Hospital Occasional Admission 15 (23%) 1 (11%) 0.3
Few Admission 9(15%) 3 (34%)
Yes 6 (9%) 2 (22%)
Hydroxy urea NoO 58 (91%) 7 (78%) 0.25
. Yes 15 (23%) 2 (22%)
Chelating agents NO 49 (77%) 7 (78%) 0.9

No transfusion: has never been transfused

No admission: has never been admitted,

Occasional transfusion: has been transfused once or less than once per year.
Few transfusions: has been transfused more than once per year (but not regular).
Regular transfusion: has been transfused once or more than once per month.

Occasional admission: has been admitted once or less than once per year.
Few admissions: has been admitted more than once per year (but not regular).

Table (5): Demographic characteristics in HbS/S versus HbS/B-thal groups.

Characteristics HbS/S HbS/B-thal |
(n=29) (n=44) pvalue
Age mean+SD 5.7+6.8 18+10.4* 0.001
(Year) Range 1-29 4-46 '
Gender No. 11/18 16/28 0.09
(M/F) % 38/62 36/64 '
Gall stone +ve 4(45%) 5(55%) 0.8
-ve 25(39%) 39(61%) '
Age of Diagnosis meantSD | 7.6+8.1* 5.3£5.2 0.01
(Years) Range 1-29 1-24 '
Age of first blood meanzSD 5.6+6.8 5.1+4.9 0.8
transfusion (Years) Range 1-29 1-24 '

Discussion

Gallstones develop in non-SCD people as a
result of intricate interactions between
hereditary, environmental, metabolic, and
other risk factors. The feminine gender, age
of over 40, being overweight, becoming
pregnant, eating a meal laden with fats and
low in fibre, using oral contraceptives,
hormone therapy, or experiencing liver

disease are all potential risk factors for
gallstone formation.!” Gallstones can occur
more frequently in SCD patients.8-?* Due to
the variations in epidemiological methods,
many lifestyle factors are still ambiguous.

The present study has focused on a detailed
review of characteristic features of the
patients with SCD, whether HbS/S or HbS/-
thal, in correlation to the presence or absence
of gallstones. The present study has
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confirmed that gallstones are more prevalent
among patients with SCD (12%) compared to
the healthy subject group (3%). Many studies
have reported variable rates of gallstone
formation among sickle patients.

According to the research,
choledocholithiasis occurs in 4.4% to 18.8%
of instances and is present in 9% of female
and 6% of male instances of cholelithiasis in
the general public. In our study, cholelithiasis
is more prevalent (9%) in sickle patients
compared to normal but still, gender-matched
in the previous study.?* In the present study,
the rate of cholelithiasis is 12% in sickle
patients compared to 3% in the control group.
In contrast, a study conducted by Al-Salem et
al. observed a rate of cholelithiasis of
35.5%72°, Alternatively, the prevalence in two
studies, conducted by Walker (23.8%) %° and
the other study by Alhawsawi et al.
(27.5%)%. Akinyanju observed a low
prevalence of cholelithiasis of 6% in
individuals under the age of 15.2” In 226
children between the ages of 5 and 13 who
underwent abdominal ultrasound testing,
Webb et al. found a 13% frequency of
cholelithiasis.?® In another study conducted
by Attalla, the frequency of cholelithiasis was
found to be 11.5% overall and to rise with
age. ?°

When adolescents and adults were taken into
account, a greater rate has indeed been
recorded in other researches.?®*° Research
conducted by Bond et al. found that 95
individuals aged 10 to 65 who underwent
ultrasonography examinations for
cholelithiasis had incidence rates of 55% in
HbS/S and HbS/C groups.*®

Age is a significant risk factor for gallstones
among SCD individuals. The frequency of
such a consequence dramatically rises in
patient populations who are 5 years old or
more. Several researchers have reported this
pattern.3:-3* According to Alhawsawi et al.,

there was a significant correlation between
the prevalence of cholelithiasis and the age of
patients, with percentages ranging from
11.5% in patients under the age of six to
24.4% in patients between six and twelve,
and up to 40.8% in patients over twelve
years?®, Similar findings were reported in a
research by Attalla, who found that 0.7% of
patients under the age of five had gallstones,
compared to 13% of patients over the age of
55.29

Gender differences also have a role in
increasing the risk for the development of
cholelithiasis. Similar to our results, some
other studies revealed a higher incidence of
gallstones in females. 35-37

Our study has found that the rate of gallstone
formation was higher among patients who
started early blood transfusion compared to
those who started transfusion later. However,
the frequency of blood transfusion did not
have any correlation to the rate of gallstone
formation. Several studies have reported that
blood transfusion magnitude increases the
susceptibility of gallstone  formation.
Patients with more frequent blood transfusion
have a higher rate of gallstones than those
with no blood transfusion3?; however, several
other reports have confirmed that the
frequency of blood transfusion has no
relation with the development of gall
stones, 38-40

There was no significant variation between
sickle patients with and without gallstones
regarding hospital admission. Similarly, the
use of hydroxyurea and iron chelation by
sickle patients did not reduce the risk and
incidence of gallstone formation. Many
studies have reported that hydroxyurea and
iron chelating agents in SCD do not minimize
the pathology of sickling including their
effects on the development of gall stones.*%42
The subtypes of the disease traits have shown
differences in the measured parameters.
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Homozygous SCD patients were diagnosed
later and received blood later than the
compound heterozygous sickle patients.
However, the rate of gallstone formation did
not differ in the two subgroups.

Conclusion
We conclude that sickle patients in Akre are

prone

to develop gallstones  with

haematological and biochemical parameters
derangement in association with the presence
of gallstones.
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