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ABSTRACT  

Background: Cholelithiasis is defined as formation of stones in 

gallbladder, it is unusual in infants, and in children but it is not 

rare. Hemolytic anemia (sickle cell disease and thalassemia) 

cause chronic hemolysis which is a risk factor for gallstones 

formation. Objective: To determine the frequency of 

cholelithiasis in patients with sickle cell disease and thalassemia 

treated at hereditary blood diseases center in Karbala Teaching 

Hospital for children in Karbala city. Methods: A retrospective 

study is performed by reviewing medical records of a Four 

hundred thirty-three patients with sickle cell disease and 

thalassemia, patients aged six months to 18 years, between 

December, the 1
st
, 2015 to December the 30

th
, 2016. Data 

collected include type of hemolytic anemia, frequency of blood 

transfusion, and the mode of diagnosis of cholelithiasis whether 

symptomatic or asymptomatic (diagnosed by doing abdominal 

ultrasound for each patient).Results: Cholelithiasis occurred in 

50 patients 32(7.39%) patients with sickle cell disease and 18 

(4.15%) patients with thalassemia, with no significant 

difference between genders. The overall percentage of 

cholelithiasis was 11.54% and it increased with age. A thirty-

four (7.8%) patients with gallstones were asymptomatic at the 

time of diagnosis discovered by routine abdominal ultrasound 

and 16 (3.7%) patients were symptomatic by history of 

abdominal pain, jaundice, fever, nausea and vomiting. 

Conclusion: The frequency of cholelithiasis in patients with 

sickle cell disease and thalassemia in this study was significant. 

The frequency of gallstones in patients with sickle cell disease 

more than in the patients with thalassemia. The majority of 

patients remained asymptomatic. Patients with sickle cell 

disease who had infrequent blood transfusion had more chance 

to develop gallstones than others. In patients with beta 

thalassemia the frequency of gallstones where more in patients 

who transfused blood transfusion every 3 weeks than others. 
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INTRODUCTION  

When compared with adults, cholelithiasis (gallstones) is unusual in infants, and in children 

but it is not rare. Increased frequency of gallstones may be due to an increase in recognition 

of disease due to widespread use of ultrasonography (U/S) for abdominal complaints in 

recent years [1]. Cholelithiasis classified into three groups; hemolytic, non-hemolytic, and 

idiopathic [2,3,4] table (1).  

Table (1) ETIOLOGY OF GALLSTONES IN CHILDREN (5,6). 

Type  Proportion  Etiology of  gallstone 

Hemolytic 20%-30% 
Sickle-cell disease, Hereditary spherocytosis, Thalassemia 

syndrome 

Non-

hemolytic 
30% 

TPN, prolonged fasting  ileal disease (like Crohn’s disease) or 

resection,   prematurity, furosemide therapy, cardiopulmonary 

bypass, congenital biliary malformations, PFIC, chronic liver 

disease, cystic fibrosis, teenage pregnancy 

Idiopathic 30%-40% No predisposing factor 

About (20-30%) of all gallstones in children are due to Hemolytic diseases and mainly occurs 

after the age of 5years and is directly related to the severity and to the intensity of hemolysis. 

The cholelithiasis is one of the important manifestations of sickle cell disease in the digestive 

tract [5]. The incidence of cholelithiasis in thalassemia in children is (10-15%) [6] and 

increasing progressively with the age to reach (50%) in adult [7]. The highest frequency of 

gallstones has been reported in beta thalassemia associated with Gilbert’s syndrome genotype 

because of the combined effect of increased bilirubin production and reduced bilirubin-

diphosphate-glucuronyl transferase enzyme activity [7,8]. The frequency of gallstones in 

patients with hereditary spherocytosis is 10-20% in children and in adult, it is 40% [9]. 

Gallstones are (30-40%) idiopathic mainly among adults and adolescent girls [3,4,10]. In 

about 30% of cases, gallstones are due to non-hemolytic causes such as use of total parenteral 

nutrition [which cause cholecystokinin and enterohepatic circulation impairment lead to 

gallbladder contraction resulting in biliary stasis, and stones], phototherapy and furosemide in 

the infants, congenital biliary diseases such choledochal cyst, chronic liver disease, 

progressive familial intrahepatic cholestasis, prolonged fasting, and ileal disease or resection 

[2,3]. Biliary sludge or biliary pseudolithiasis has been reported complication of ceftriaxone 

which is reversible and disappears on discontinuation, (60% excreted unchanged into the 

urine and 40% in the bile, concentrate in bile 20 times more than in serum and forms an 

insoluble salt with calcium that deposit in gallbladder). 
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In hemolytic anemias, the liberated hemoglobin (from chronic hemolysis and also multiple 

blood transfusions) is broken down, and its heme component is eventually, degraded into 

bilirubin by the liver. Increased bilirubin production leads to formation of pigment gallstones. 

Even in cholesterol stones, a bilirubin nidus has been documented [11]. Patients who are 

homozygous have the higher incidence of gallstones development than those who are 

heterozygous for that particular gene defect and disease [12].   

Gallstones have different types; Pigment gallstones (black or brown) which are the common 

type of gallstones associated with chronic haemoglobinopathies composed mainly of bilirubin 

and calcium salts with 20% cholesterol; Pure cholesterol gallstones; and Mixed gallstones 

which are more common in adults composed mostly of cholesterol (70-80%), calcium salts 

and bilirubin compounds (20-30%). 

There is variation of the frequency of cholelithiasis in the haemoglobinopathic patient with 

the age. As patients grow older, gallstones are more likely to develop. In Sickle Cell Disease, 

which is the commonest hemolytic anemia, the frequency of pigmented gallstones in SCD is 

directly related to the rate of hemolysis [5,13]. Stones occur in children as young as three to 

four years of age. The frequency of gallstones is more in patients with Hb-SS disease. The 

risk of gallstone in patient with Hb-SB thalassemia syndrome is moderately high. 

Thalassemia intermedia patients may develop gallstones, which occur more commonly than 

in thalassemia major [8,14]. Gallstones either asymptomatic discovered by routinely 

abdominal ultrasound or symptomatic inflammation of gallbladder (cholecystitis). 

Cholecystitis should be suspected in a patient present with right upper quadrant or epigastric 

pain, jaundice, vomiting, fever, and a leukocytosis. A positive Murphy's sign supports the 

diagnosis [15]. History, physical examination, and laboratory test findings are not enough to 

establish the diagnosis. In most cases, the diagnosis can be confirmed with an abdominal 

ultrasound with sensitivity and specificity exceeding 95%. [16]. Gallstones are usually 

mobile, single or multiple and characteristically cast an acoustic shadow. Biliary sludge 

appearing echogenic on ultrasound does not cast an acoustic shadow. A stone, as small as 1.5 

mm, can be detected by ultrasonography [17]. In children 20% to 50% gallstones are 

radiopaque (18). If the diagnosis remains unclear, cholescintigraphy or magnetic resonance 

cholangiography can be obtained. 

Treatment of gallstones depends on the age and the symptoms of the patient. Symptomatic 

gallstones and complicated gallstones need cholecystectomy, but there is controversy about 
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the treatment of asymptomatic gallstones in children [19].  Asymptomatic children or 

children with nonspecific symptoms need monitoring and followed up till adulthood to 

determine their life risks for developing symptoms of gallstones. Before surgery, blood 

transfusion therapy is required and aimed to get the hemoglobin up to 10m g/dl to prevent 

potentially life-threatening Intra-and postoperative complications [20]. Laparoscopic 

cholecystectomy is associated with lower rates of postoperative complications and a shorter 

hospital stay [ 21,22,23]. 

Aim of the study: We aim to increase the awareness about the frequency of gallstone disease 

with particular emphasis on its pathogenesis, genetics, risk factors and management in child 

patients with sickle cell disease and thalassemia treated at hereditary blood diseases center in 

Karbala teaching hospital for children. 

METHOD  

A retrospective study was performed by reviewing medical records of 433 patients (6 months 

to 18 years old) followed up till December the 30
th

 2016 in hereditary blood diseases center at 

Karbala teaching hospital for children in Karbala city. Iraq. Data collected for this study 

include type of hemolytic anemia sickle cell disease or thalassemia (we exclude patients with 

hereditary spherocytosis), frequency of blood transfusion, treatments of hemolytic anemia, 

compliance with treatment, regularity of visits to the center for follow up, and complications 

of hemolytic anemia (namely the gallstones). the diagnosis of cholelithiasis had been done 

either by routine abdominal ultrasound for each patient or by history of cholecystitis.  

The SPSS for Windows software, version 20 (SPSS, Inc., Chicago, IL, USA) was used for 

analysis of the data. Descriptive analysis consisted of allocating continuous variables for 

position and dispersion and arranging categorical variables in frequency tables. The chi-

square was used to determine associations or to compare proportions. A level of significance 

of 0.05 was adopted. The study protocol was approved by the hereditary blood diseases 

center, with no need for informed consent of the patients or their parents since the study was 

retrospective and based on records review. 

RESULTS 

A total of 433 patient records were studied. Totally the sample included 229 (52.88 %) males 

and 204 (47.12 %) females. The mean patients’ age of the patient’s sample was 9.80 ± 4.70 
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years and the age range was between 6 months and 18 years. There was no gender difference 

in the mean age (9.45 ± 4.762 years for males and 10.10 ±4.632 years for females). No 

significant difference in frequency of cholelithiasis between genders (P = 0.747). From 433 

patients, fifty patients had gallstones, males 22 (44%) and females 28 (56%). According to 

the age groups studied, most of the cases are at the age group of 5-10 years 191 (44.1%) with 

12 (24%) patients had gallstones  while the age group 11-15 years108(25%) with 12(24%) 

gallstones  and age group of 16-18 years 71(16.4 %) with 25(50 %) with gall stone these 

groups represented the highest numbers of patients with gallstones  in the studied groups, 

which means the frequency of gallstones increased with age as shown in table (2). 

Table (2): Frequency of gallstones among Thalassemic patients and sickle cell disease 

patients according to age and gender. 

Age 

group 

   (years) 

 

Boys Girls Total 

NO 

gallstones 

Have 

gallstone 

NO 

gallstones 

Have 

gallstone 

NO 

gallstones 

Have 

gallstone 

No % No % No % No % No % No % 

6m-4 y 36 9.4 1 2 26 6.7 0 0.0 62 16.1 1 2 

  5-10 y 95 24.8 7 14 84 22 5 10 179 46.8 12 24 

11-15 y 49 12.8 5 10 47 12.3 7 14 96 25.1 12 24 

16-18 y 27 7 9 18 19 5 16 32 46 12 25 50 

Total 207 54 22 44 176 46 28 56 383 100 50 100 

The sample included 249 (57.5%) patients with thalassemia and 184 (42.5%) patients were 

with sickle cell disease. The frequency of gallstones in thalassemia group 18(4.15%), and in 

sickle cell group 32(7.39%) so increase frequency of gallstones in patients with sickle cell 

disease than in patients with thalassemia table, (3). 

Table (3): Frequency according to the type of hemoglobinopathy 

Disease 

Gall Stone 

Total 
No Stone % 

Have 

gallstone 
% 

Thalassemia 231 53.35 18 4.15 249(57.5%) 

SCD 152 35.10 32 7.39 184(42.5%) 

Total 383 88.45 50 11.54 433(100%) 
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Table (4) show that the total number of patients of sickle cell anemia (HbSS) was 118 

(27.3%) from them 16 (3.7%) (HbSS) patients had gallstones, the number of Sβ disease 

patients were 66 (15.2%) cases, only16 (3.7%) patients had gallstones. Beta thalassemia 

major was included 203(46.9%) patients from them 13(3%) have gallstones while beta 

thalassemia intermedia were included 33(7.6%) patients, only 5(1.1%) patients had 

gallstones. The overall frequency of cholelithiasis was (11.5%), was higher in patients with 

SS and Sβ disease and with highly significant difference (p-value 0.001). 

Table (4): The distribution of the subtype of disease by history of gallstone. 

Disease type GallStone Total 

No Stone Have gallstone 

HbSS 102(23.6%) 16(3.7%) 118(27.3%) 

HbS-B 50(11.5%) 16(3.7%) 66(15.2%) 

TM 190(43.9%) 13(3.0%) 203(46.9%) 

TI 28(6.5%) 5(1.1%) 33(7.6%) 

Alpha T 12(2.8%) 0(0%) 12(2.8%) 

HbE 1(0.2%) 0(0%) 1(0.2%) 

Total 383(88.5%) 50(11.5%) 433(100%) 

Chi-square 16.08 p value 0.001 

Table (5) shows that 16 (3.7%) patients were symptomatic at the time of diagnosis of 

cholelithiasis and 34 (7.8%) patients asymptomatic discovered by routinely done abdominal 

ultrasound, for a total 50 patients with gallstones. Symptoms included nonspecific abdominal 

pain, abdominal pain located in the right hypochondrium radiated to back, fatty food 

intolerance, nausea and emesis after meals, jaundice, and fever.  

Patients with sickle cell anemia (Hb SS) who had gallstones, only 6(1.4%) were 

symptomatic. While patients with Hb S-B disease who had gallstones from them only 

3(0.7%) patients were symptomatic. Five patients (1.1%) with thalassemia major who had 

stones were symptomatic and 2(0.5%) patients with thalassemia intermedia who had 

gallstones were symptomatic. This is highly significant with (p-value =0.004). 
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Table (5): Symptomatic gallstone according to subtype of hemolytic disease. 

 

Disease type 

Have gallstone Total 

No stones Asymptomatic by 

Ultrasound 

Symptomatic 

HbSS 102 (23.6%) 10 (2.3%) 6 (1.4%) 118 (27.3%) 

HbS-B 50 (11.5%) 13 (3%) 3 (0.7%) 66 (15.2%) 

TM 190 (43.9%) 8 (1.8%) 5 (1.1%) 203 (46.9%) 

TI 28 (6.5%) 3 (0.7%) 2 (0.5%) 33 (7.6%) 

Others 13 (3%) 0 0 13 (3%) 

Total 383 (88.5%) 34(7.8%) 16(3.7%) 433 (100%) 

Chi-square 19.28 P value 0.004 

Regarding the 236 patients who had beta thalassemia, 12 patients had no blood transfusion, 

and all of them didn’t have stone while only 6 patients infrequently transfused blood and had 

no stone, 21 patients who had 2 weekly transfused blood from them only 7 patients had 

stones and others had no stones. The number of patients who had three weekly transfused 

blood were 111 patients, from them 9  patients had stones and 102 had no gallstones, patients 

with 4 weekly blood  transfusion were 78, from them just one patient had stone, while 

patients with 5 weekly transfused were 4 patients and all of them had no stone, one patient 

was 6 weekly transfused and had no stone, 8 weekly transfused were 3 patients from them 

only 1 patient had gallstone. The occurrence of gallstone in patients with thalassemia was 

increased with increased frequency of blood transfusion with (p-value 0.004) as shown in 

table (6).  

Table (6) Association between blood transfusion and gallstone. 

T
h

a
la

ssem
ia

  

Gallstone Frequency of Blood Transfusions in weeks Total 

No BT Inf BT 2w 3w 4w 5w 6w 8w  

No Stone 12 6 14 102 77 4 1 2 218 

Have gall 

stone 

0 0 7 9 1 0 0 1 18 

Total 12 6 21 111 78 4 1 3 236 

Chi –square 28.90 P value 0.004 

S
ick

le cell an
em

ia  

Gall Stone Frequency of Blood Transfusions in weeks Total 

No BT Inf BT 2w 3w 4w 5w 12w 

No Stone 112 32 0 1 4 2 1 152 

Have gall 

stone 

12 14 1 0 4 1 0 32 

Total 124 46 1 1 8 3 1 184 

Chi-square 22.21 P value 0.002 
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In our study we have 184 patients had sickle cell disease, 124 had no blood transfusion from 

them 12 had stones ,46 patients had infrequently blood transfusions from them only 14 had 

gallstones, one patient had every two weeks transfused blood who had stone, one patient had 

3 weekly transfused blood but did not have stone, while 8 patients had 4 weekly transfused 

blood, from them 4 patients only had stones .There were three patients had 5 weekly 

transfused blood only one patient and had stone, while one patient who had yearly transfused 

blood had no stone. The occurrence of gallstone in sickle cell patients was significantly 

positively associated with infrequent blood transfusion and 4 weekly transfusions with p-

value 0.002. 

DISCUSSION: 

 In current study, we tested 433 patients (sickle cell disease and thalassemia). Totally the 

sample included 229 (52.88 %) males and 204 (47.12 %) females. From them, 50 (11.54%) 

patients had cholelithiasis, males 22 (44%) and females 28 (56%). The sex ratio of 

cholelithiasis was equal in childhood groups, while adolescent age group (16–18 years) was a 

female predilection for gallstones since males who had gallstone in this age group were 9 

(18%) while females were 16 (32%). Our study is consistent with the results what was 

reported in Saudi Arabia, in which there is a female predilection in adolescent age group [24] 

(see table 2).  Most of the cases who had hemolytic anemia were at the age group of 5-10 

years 191(44.1%) patient from them 12(24%) patients had gallstones  while the highest 

number of patients with gallstones  in the age group from 16 to18 years 71(16.4 %) patients 

from them 25(50 %) patients had gallstones. This may be due to increased incidence of 

gallstones in patients with chronic hemolytic disease with increasing age and by the time at 

which bile pigment saturation in the bile increases [9]. Our study was different from Noor AL 

Huda's study (2015) in Basra [25] most of cases with gallstones were at age group 11-16 year 

(66.1%). In the current study, the frequency of gallstone in patients with sickle cell disease 

was 7.39% while the frequency of gallstone in thalassemia syndrome was 4.15%. This 

percentage of gallstones in Sickle cell disease is different to what was reported by Wesdorp 

and Schweizer studies, which was 20% of patients [2,3] and the percentage of gallstones in 

thalassemia major is less than reported with Gallanello et.al [8]. The frequency of 

cholelithiasis in patients with sickle cell disease varies according to different studies [5]. The 

selection of distinct populations and different age ranges may explain some differences, but 

other authors have reported high rates, usually 50% [5]. The frequency of cholelithiasis in 
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sickle cell disease in our study was different to that reported by WALKER et al [5], who 

found frequency of cholelithiasis of 52.7% in SS disease; however, that study did not include 

patients with Hb S -B thalassemia, (table 3). 

In current study, the percentage of gallstones in HbSS and HbS –B thalassemia were similar 

(3.7%) although the total number of patients in both diseases were different this may relate to 

rate of hemolysis was more in patients HbS-B thalassemia. The frequency of gallstones in 

patients with beta thalassemia major was 3% while in patients with thalassemia intermedia 

was 1.1%, this percentage were different what was reported in Italian study, which is a large 

study performed in 2001, gallstones were more observed in thalassemia intermedia than in 

Thalassemia major [9]. There are several possible explanations for this observation, including 

the older age of intermedia patients, the high degree of ineffective erythropoiesis, and 

peripheral hemolysis not suppressed by regular transfusions, (table 4).                                                   

In present study, the majority of children were asymptomatic 34 (%) at the time of diagnosis 

of cholelithiasis and 16 (%) patients were symptomatic. This result was less than that 

reported by other studies in Canada (49.5%) and Italy (64.7%) [7,9]. This may be explained 

partly by the present of routine screening abdominal ultrasound for patients with 

haemoglobinopathies. The results of this study regarding ultrasound were consistent with 

results of other studies. [2]. This may be explained by that most of cholelithiasis remain 

asymptomatic until complications develop (table 5). In our study the number of patients with 

beta thalassemia and had gallstone who transfused blood every 3 weeks were 9 patients 

which represented the highest one among others, due to gallstone formation related to 

severity of hemolytic disease and intensity of the episodes of hemolysis [5], as multiple 

transfusions are a recognized risk factors for gallstone formation in thalassemia due to those 

patients exposed to recurrent attacks of hemolysis from more frequent blood transfusions [7] 

(table 6). 

We found that the number of patients with SCD who had gallstone and infrequent transfused 

blood were 14 patients which represented the high number among others because those 

patients complaint from hemolytic crisis as part of their disease and they suffering from 

occlusive crisis so lead to decrease blood supply and stasis of gallbladder contents which lead 

to stone formation , and patients who transfused blood every 4 week were 8 from them 4 

patients had gallstone also represent high number due to recurrent attacks of hemolysis from 

more frequent blood transfusions(table 6)  
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CONCLUSION 

1) The frequency of cholelithiasis in study population with SCD and thalassemia at 

hereditary blood diseases center at Karbala teaching hospital of children was 11.54%. 

2) The majority of patients remained asymptomatic 34 (7.8%). 

3) Patients with HbSS or Hb S-B disease were at a higher risk for the development of 

gallstones both of them same results (3.7%) compared to patients with beta thalassemia major 

and thalassemia intermedia (3%, 1.1%) respectively. 

4) Most of patients were diagnosed between the ages 16 years to 18 years and were 25(50%) 

patients  

5) Patients with SCD who had infrequent blood transfusion and who transfused blood 4 

weekly had more chance to develop gallstones than other.  In patients with thalassemia the 

frequency of gallstones more in patients who transfused blood transfusion every 3 weeks than 

other.  

RECOMMENDATIONS 

1) Usefulness of abdominal ultrasound screening program in pediatric patients with 

hemolytic disease especially when they presented with suggestive symptoms, with special 

attention to age group between 16 years to 18 years. 

2) Further studies should be done to identify other risk factors for the formation of gallstones 

in hemolytic diseases [like multiple transfusions in beta thalassemia patients and genetic 

factors (like UGTIA)]. 

3) Cholecystectomy must be done to symptomatic patients and follow up of symptomatic 

patients to prevent complications like obstructive jaundice and cholangitis.  
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