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Abstract
AIM: To clarify the incidence of congenital hemolytic 
anemias (CHA) in young cholelithiasis patients and to 
determine a possible screening test based on the re-
sults.

METHODS: Young cholelithiasis patients (< 35 years) 
were invited to our outpatient clinic. Participants were 
asked for comorbidities and family history. The num-
ber of gallstones were recorded. Blood samples were 
obtained to perform a complete blood count, standard 
Wright-Giemsa staining, reticulocyte count, hemoglo-
bin (Hb) electrophoresis, serum lactate dehydrogenase 
and bilirubin levels, and lipid profile.

RESULTS: Of 3226 cholecystectomy patients, 199 
were under 35 years, and 190 with no diagnosis of 
CHA were invited to take part in the study. Fifty three 
patients consented to the study. The median age was 
29 years (range, 17-35 years), 5 were male and 48 
were female. Twelve patients (22.6%) were diagnosed 
as thalassemia trait and/or ıron-deficiency anemia. Hb 

levels were significantly lower (P  = 0.046), and mean 
corpuscular volume (MCV) and hematocrit levels were 
slightly lower (P  = 0.072 and 0.082, respectively) than 
normal. There was also a significantly lower number of 
gallstones with the diagnosis (P  = 0.007). 

CONCLUSION: In endemic regions, for young choleli-
thiasis patients (age under 35) with 2-5 gallstones, the 
clinician/surgeon should pay attention to MCV and Hb 
levels as indicative of CHA.
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INTRODUCTION
Congenital hemolytic anemias (CHA), especially thalas-
semia and sickle cell anemia (SCA), are endemic in south-
ern Turkey: the prevalence of  the β-thalassemia trait is 
reported to be 1.84%-2.3% and the prevalence of  sickle 
hemoglobin (Hb) is 4.6%[1,2]. Symptomatic exacerbation 
of  severe anemia can be easily diagnosed. Preventive mea-
sures and treatment of  complications are well known by 
the hematologists. However, the thalassemia trait and SCA 
trait patients rarely present with clinical symptoms, and 
minor hematological findings may be missed in routine 
clinical practice. 
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One of  the frequent comorbidities of  CHA is gallblad-
der stones. Chronic hemolysis causes increased bilirubin 
excretion and gallstone formation[3-5]. The most common 
types of  gallstones associated with CHA are pigment gall-
stones. Even in cholesterol stones, a bilirubin nidus has 
been documented[6]. Thus, increased bilirubin acts a trigger 
in the formation of  gallstones regardless of  stone type[7]. 
Eighty percent of  SCA and β-thalassemia major patients 
and more than 40% of  spherocytosis patients have choleli-
thiasis detected at a young age, i.e. younger than 30 years[8]. 
Cholelithiasis would probably be the first clinical finding 
for these patients, particularly in hereditary spherocytosis or 
other rare congenital erythrocyte membrane defect patients.

We recognize that there is a distinct number of  young 
patients with cholelithiasis in our region. Therefore, we 
aimed to clarify the incidence of  known and unknown 
CHA in young cholelithiasis patients in our region. Our 
secondary aim was to determine a possible screening test 
based on the results.

MATERIALS AND METHODS
The study was approved by our university’s research com-
mittee and ethics committee (KA 07/90). Between 1998 
and 2007, 3226 cholelithiasis patients were treated in our 
hospital. Of  these, 199 (6.1%) were younger than 35 
years. Their files were analyzed retrospectively. Patients 
with known CHA were excluded. The rest of  the patients 
were contacted by telephone and asked if  they had any 
known hematological disease. Thereafter they were in-
formed of  the study and were invited to the outpatient 
clinic. Written informed consent of  all participants was 
obtained at the clinic visit. Participants were asked to fill 
in a short inquiry form, which included height, weight, 
comorbidities, family history of  any hematological dis-
ease, medications, and number of  childbirths and oral 
contraceptive use for females. The number of  gallstones 
had also been recorded from the preoperative medical 
records. Blood samples were then obtained for analysis: 
complete blood count, standard Wright-Giemsa staining, 
reticulocyte count, high performance liquid chromatogra-
phy (HPLC), Hb electrophoresis, serum lactate dehydro-
genase and bilirubin levels, and lipid profile.

All parameters of  all patients were evaluated by the 
same hematologist (EK) to determine if  there was any 
diagnosis or suspicion of  CHA. 

Statistical analyses were performed with SPSS 11 for 
Windows. In order to analyze categorical variables the chi-
square test was used. The Student t test and its nonpara-
metric counterpart, the Mann Whitney U test, were used 
for continuous variables. The receiver operating character-
istics (ROC) curve for the studied variables and diseased 
patients was also obtained for sensitivity analysis. 

RESULTS
Nine of  199 cholelithiasis patients (4.52%) had a previ-
ous diagnosis of  SCA. The rest of  the 190 patients were 
invited to the hospital and 53 patients (27.9%) consented 

to the study. The median age of  these 53 patients was 29 
years (range, 17-35 years), with 5 males and 48 females. 

Hematological evaluation of  all parameters revealed 
that there was no patient with SCA or β-thalassemia. How-
ever, 12 patients (22.6%) were diagnosed with suspected 
thalassemia trait and/or ıron-deficiency anemia (IDA). 

The mean values of  the studied parameters for sus-
pected patients and the patients with normal hematologic 
findings are shown in Table 1. Hb levels were significantly 
lower in suspected patients compared to normal (P = 
0.046). There was also a trend for lower mean corpuscular 
volume (MCV) and hematocrit (Hct) in suspected patients 
(P = 0.072 and 0.082, respectively). There was no sig-
nificant difference for the other parameters between the 
groups (Table 1).

ROC curve analysis of  MCV, Hb, and Hct for the di-
agnosis of  α-thalassemia were performed separately. MCV 
and Hb were significantly correlated with the diagnosis 
of  α-thalassemia. The ROC curves of  MCV and Hb are 
shown in Figure 1. For a cutoff  MCV of  82 μm3, and Hb 
of  120 mg/L, sensitivity, specificity, positive and negative 
predictive values for diagnosis are shown in Table 2. 

Obesity, gender, number of  gallstones, MCV and Hb 
levels (lower or higher than the threshold) were grouped 
and analyzed to diagnose α-thalassemia. The patient dis-
tribution is shown in Table 3. There was a significant dif-
ference for the number of  gallstones and MCV < 82 μm3 
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Figure 1  Receiver operating characteristics curve for mean corpuscular 
volume and α-thalassemia (A), receiver operating characteristics curve for 
hemoglobin and α-thalassemia (B).
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with the diagnosis of  thalassemia trait (P = 0.004 and 0.007, 
respectively). 

DISCUSSION
The prevalence of  gallbladder stone disease is 10%-20% 
and is increased in the elderly and female population[9,10]. 

Diagnosis of  symptomatic SCA or β-thalassemia is 
not difficult. In endemic regions, it is especially important 
to identify carriers of  these diseases. There is no cure, and 
the affected individuals may pass this disease to the next 
generation. Until gene therapy becomes a reality, the only 
approaches to the control of  CHA are prevention and 
avoidance. The prevention strategies for CHA include 
education, carrier screening, genetic counseling, prenatal 
diagnosis (by amniotic fluid sampling at pregnancy) and 
selective termination of  affected fetuses[11]. 

In order to reduce the birth rate of  CHA in the areas 
of  risk, efforts should be made to persuade couples to 
consider screening tests before the first pregnancy. For at-
risk couples, details of  the disorder should be explained to 
them so that they can make a decision in the context of  
their unique medical, moral and social situations[12,13]. In a 

previous study, premarital couples, who may be carriers for 
hemoglobinopathies were screened in the southern part of  
the Turkey by hemoglobin electrophoresis. The frequency 
of  sickle Hb was 4.6% and β-thalassemia 2.3%. In 35 of  
2113 prospective families, both partners were found to be 
carriers[2]. However, carrier screening by Hb electrophore-
sis is an expensive method for mass screening. 

We found that 4.5% of  young cholelithiasis patients 
had a known diagnosis of  SCA. In this study, there was no 
patient with abnormal HPLC electrophoresis results sug-
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Table 1  Mean values of blood parameters for suspected patients and patients with normal hematologic findings

Variables Normal Suspected   P

No. patients mean ± SD No. patients mean ± SD

Age (yr) 40   28.8 ± 3.9 12   27.2 ± 5.0 0.356
Total cholesterol (mg/dL) 39   181.5 ± 36.6 11   184.2 ± 34.1 0.886
HDL (mg/dL) 39     46.8 ± 13.9 11     47.0 ± 12.5 0.905
LDL (mg/dL) 39   112.6 ± 33.2 11     117.9 ± 20.82 0.546
Triglyceride (mg/dL) 38   131.2 ± 87.3 10   135.8 ± 57.2 0.916
Total bilirubin (mg/dL) 40     0.62 ± 0.35 10     0.50 ± 0.22 0.214
Indirect bilirubin (mg/dL) 40     0.42 ± 0.26 10     0.37 ± 0.18 0.505
LDH (U/L) 39   135.5 ± 35.0 11   133.5 ± 21.7 0.836
Hemoglobin (g/dL) 38   13.25 ± 1.46 11   12.31 ± 1.16 0.046
Hematocrit (%) 38   39.6 ± 4.2 11   37.2 ± 3.4 0.082
MCV (µm3) 36   84.32 ± 4.37 11   80.25 ± 5.52 0.072
Reticulocyte (%) 36     1.90 ± 3.02 10     1.37 ± 0.39 0.312
Height (cm) 35 163.2 ± 6.6   8 161.7 ± 6.4 0.589
Weight (kg) 37     69.7 ± 13.4 10     72.2 ± 14.9 0.640
Hb A1 (%) 38   96.16 ± 0.57 11   96.10 ± 0.51 0.757
Hb A2 (%) 38     2.88 ± 0.35 11     2.76 ± 0.41 0.401
Hb S (%)   0     0 ± 0   0     0 ± 0 NA
Hb F (%)   3     1.03 ± 0.32   0     0 ± 0 0.360
BMI (kg/m2) 33   25.6 ± 4.2   7   27.3 ± 5.6 0.472

HDL: High density lipoprotein; LDL: Low density lipoprotein; LDH: Lactate dehydrogenase; MCV: Mean corpuscular volume; Hb: Hemoglobin; Hb S: 
Sickle Hb; Hb F: Fetal Hb; BMI: Body mass index: NA: Not applicable.

Table 2  Predictive values of mean corpuscular volume and 
hemoglobin in determining hemoglobinopathies

Variable Sensitivity Specificity Positive 
predictive 

value

Negative 
predictive 

value

MCV < 82 µm3 70.7 75.0 42.8 90.6
Hb < 12 g/dL 82.1 63.6 30.8 80.0

MCV: Mean corpuscular volume; Hb: Hemoglobin.

Table 3  Distribution of patients according to categorical 
variables  n  (%)

Diagnosis Total P

Normal Suspected

BMI (kg/m2)
< 25 12 (80.0)   3 (20.0) 15 0.267
25-30 17 (89.5)   2 (10.5) 19
> 30   8 (61.5)   5 (38.5) 13

Hemoglobin (g/dL)
< 12   9 (69.2)   4 (30.8) 13 0.425
≥ 12 32 (80.0)   8 (20.0) 40

Gender
Female 37 (77.1) 11 (22.9) 48 0.883
Male  4 (80.0)   1 (20.0)   5

MCV (µm3) 
< 82 12 (57.1)   9 (42.9) 21 0.007
≥ 82 29 (90.6) 3 (9.4) 32

No. of gallstones
Only one   2 (33.3)   4 (66.7)   6 0.004
2-5   4 (66.7)   2 (33.3)   6
Multiple 35 (85.4)   6 (14.6) 41

Total 41 (77.4) 12 (22.6) 53

MCV: Mean corpuscular volume; BMI: Body mass index.
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gesting congenital hemoglobinopathies. However, 22.6% 
of  participants (young cholelithiasis patients) were found 
to have microcytic anemia. Although they did not pres-
ent with β-thalassemia or SCA, this result suggested that 
these patients may have thalassemia trait and/or IDA or 
any other hemoglobinopathy subtypes. It is reported that 
in some mutations of  β-thalassemia and in heterozygous 
α-thalassemia, Hb A2 is not elevated[14,15]. Serum iron and 
ferritin levels must be analyzed to differentiate between 
IDA and thalassemia. Patients with low serum iron levels 
should be initially treated with oral iron supplement and 
then should be re-evaluated according to the response to 
the treatment. Patients with normal iron levels or those 
with no response to replacement treatment should be as-
sumed as hemoglobinopathy carriers. However, this is a 
time-consuming expensive method for differentiation.

For hematological evaluation, it is important to differ-
entiate thalassemia and IDA. Demir et al[9] suggested that 
pre-keratocytes and pencil cells, as morphologic features 
in the Wright-Giemsa staining, are useful in differentiating 
IDA and thalassemia trait. However, Wright-Giemsa stain-
ing is not suitable for daily practice and needs experienced 
personal for evaluation. There are other indices reported 
for differentiation between thalassemia trait and IDA, with 
sensitivity of  approximately 100%[16-18]. The most popu-
lar index is the ratio of  MCV and red blood cell count, 
the so-called Mentzer Index, which can be automatically 
calculated with any of  the hematology analyzers. This 
method can be implemented by hospitals and laboratories 
to flag positive matches and enables screening of  popula-
tion at risk with little to no additional cost[19,20]. 

Novel data in this study indicates that general surgeons 
who practice in CHA-endemic regions, should take care in 
examining young cholelithiasis patients for CHA. Evalu-
ation of  complete blood count should be mandatory for 
these patients. Physicians should be aware of  the MCV 
and Hb level of  the young cholelithiasis patient. A MCV 
< 82 μm3 and Hb < 12 g/dL should alert the physician to 
the possibility of  thalassemia. A family history of  anemia 
should be sought in these patients and they should consult 
with a hematologist. Further analysis may be necessary.

Another suggestion which may derived from this 
study is that young patients with less than 5 (not multiple 
stones or sludge) gallstones should be suspected for the 
hemoglobinopathies.

In conclusion, in endemic regions, for the young 
cholelithiasis patients (age under 35) with few gallstones, 
the clinician/surgeon should pay attention to MCV, Hb 
level and Mentzer Index. 
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