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Abstract
 

Background: We tried to understand the presence 
of any atherosclerotic background of cirrhosis in 
patients with sickle cell diseases (SCDs).

Methods:  The study was performed in the Hematology 
Service of the Mustafa Kemal University on SCDs 
patients between March 2007 and June 2012.

Results: The study included 256 patients with SCDs 
(127 females). Their mean age was 29.3 years. Cirrhosis 
was detected in 5.8% (15) of the SCDs patients without 
any gender difference (6.2% of females versus 5.4% 
of males, p>0.05). There were 15 (5.8%) patients 
with chronic obstructive pulmonary disease with a 
highly significant male predominance (3.1% versus 
8.5%, p<0.001). Digital clubbing and pulmonary 
hypertension were also higher in males, but the 
differences were nonsignificant in between (4.7% 
versus 6.2% and 11.0% versus 12.4%, respectively). 
Similarly, the leg ulcers were significantly higher 
in males, too (5.5% versus 16.2%, p<0.001). The 
significant male predominance was also observed 
in stroke and smoking (3.1% versus 6.2%, p<0.05 
and 3.9% versus 11.6%, p<0.001, respectively). There 
were 14 (5.4%) mortal patients during the five-year 
follow-up period (6.2% of females and 4.6% of males, 
p>0.05), and the mean ages were 31.0 and 26.8 years, 
respectively (p>0.05).

Conclusion: Probably cirrhosis is a systemic 
inflammatory process prominently affecting the 
hepatic vasculature, and an eventual accelerated 
atheroscerotic process is the main underlying cause 
of characteristics of the disease. SCDs are accelerated 
systemic atherosclerotic processes, too, and the 
higher prevalence of cirrhosis in SCDs patients may 
indicate the underlying atherosclerotic background 
of cirrhosis.
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Introduction
Atherosclerosis may be the major underlying cause of 
aging of human beings that decreases quality and duration 
of lifespan. Probably it is an irreversible process that is 
accelerated by many factors. Smoking, dyslipidemia, 
obesity, diabetes mellitus (DM), hypertension (HT), and 
various systemic inflammatory or infectious disorders 
may be the accelerating causes of the systemic process. 
Such preventable causes of the systemic atherosclerotic 
process are mainly collected under the heading of 
metabolic syndrome (1-6). The syndrome is characterized 
by a group of metabolic risk factors including overweight, 
dyslipidemia, elevated blood pressure, insulin resistance, 
and a prothrombotic and proinflammatory state for the 
development of irreversible diseases such as obesity, HT, 
DM, coronary heart disease (CHD), chronic obstructive 
pulmonary disease (COPD), peripheric artery disease 
(PAD), and stroke (7). Similary, cirrhosis is also a 
frequent and continuously increasing cause of morbidity 
and mortality in the world (8), and it may not solely be a 
hepatic disease instead it may just be one of the terminal 
consequences of a systemic atherosclerotic process.

Sickle cell diseases (SCDs) are chronic endothelial 
dysfunctions that are characterized by sickle-shaped red 
blood cells which is caused by homozygous inheritance 
of the hemoglobin S (Hb S). Polymerisation of the Hb S 
distorts red blood cells into a sickle shape and decreases 
their elasticity. The polymerisation process probably takes 
place during the whole life, although its severity may 
increase during stressful conditions. The abnormal shape 
and decreased elasticity cause chronic endothelial damage 
terminating with an accelerated atherosclerotic process 
that may be the underlying cause of significantly shortened 
survival in SCDs patients (9). We tried to understand the 
presence of any atherosclerotic background of cirrhosis in 
patients with SCDs in the present study.

Material and methods
The study was performed in the Hematology Service of the 
Mustafa Kemal University between March 2007 and June 
2012. All patients with SCDs were enrolled into the study. 
SCDs are diagnosed by the hemoglobin electrophoresis 
performed via high performance liquid chromatography. 
Their medical histories including smoking habit, regular 
alcohol consumption, leg ulcers, and stroke were learnt, 
and cases with a history of one pack-year were accepted 
as smokers. A check up procedure including liver function 
tests, markers of hepatitis viruses A, B, and C and human 
immunodeficiency virus, an abdominal ultrasonography, 
a Doppler ultrasonography to evaluate the portal blood 
flow, an endoscopy to detect esophageal varices just in 
suspected cases, and a computed tomography of the 
brain was performed. Cases with acute painful crisis, 
infections, or inflammatory events were treated at first, 
and then spirometric pulmonary function tests to diagnose 
COPD and a Doppler echocardiography to measure 
the systolic blood pressure of pulmonary artery were 
performed on a silent phase. The criterion for diagnosis 
of COPD is post-bronchodilator forced expiratory volume 

in 1 second/forced vital capacity of less than 70% (10). 
Systolic blood pressure of the pulmonary artery at and 
above 40mmHg during the silent phase was accepted 
as pulmonary hypertension (11). Clubbing is diagnosed 
by determining the ratio of distal phalangeal diameter to 
interphalangeal diameter which is required to be >1.0 and 
with the presence of Schamroth’s sign (12,13). Cirrhosis is 
diagnosed with serum laboratory tests, ultrasonographic 
findings, esophageal varices, and ascites without any 
histologic procedure in the absence of any indication. 
Eventually, SCDs patients with pulmonary hypertension, 
leg ulcers, smoking, cirrhosis, COPD, clubbing, stroke, 
and exitus were detected and compared between the 
sexes. Mann-Whitney U test, Independent-Samples t test, 
and comparison of proportions were used as the methods 
of statistical analyses.

Results
The study included 256 patients with SCDs (127 females 
and 129 males). The mean age of them was 29.3 ± 9.5 
(14-59) years. There was not any patient with regular 
alcohol consumption. Cirrhosis was detected in 5.8% 
(15) of the SCDs patients without any gender difference 
(6.2% of females versus 5.4% of males, p>0.05) (Table 
1). Although antiHCV was positive in two of the cirrhotic 
cases, HCV RNA was negative by polymerase chain 
reaction method in both of them. Histological diagnosis of 
cirrhosis was required in none of the study cases. On the 
other hand, there were 15 (5.8%) patients with COPD with 
a highly significant male predominance (3.1% versus 8.5%, 
p<0.001). Digital clubbing and pulmonary hypertension 
were also higher in males, but the differences were 
nonsignificant in between (4.7% versus 6.2% and 11.0% 
versus 12.4%, respectively). Similarly, the leg ulcers were 
significantly higher in males, too (5.5% versus 16.2%, 
p<0.001). The significant male predominance was also 
observed in stroke and smoking (3.1% versus 6.2%, 
p<0.05 and 3.9% versus 11.6%, p<0.001, respectively). 
On the other hand, there were 14 (5.4%) mortal patients 
during the five-year follow-up period without any significant 
gender difference (6.2% of females and 4.6% of males, 
p>0.05), and the mean ages were 31.0 and 26.8 years, 
respectively (p>0.05) (Table 2).
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Table 1: Characteristic features of the sickle cell cases

*Nonsignificant (p>0.05)   †Chronic obstructive pulmonary disease   

Table 2: Features of the mortal patients

*Nonsignificant (p>0.05)
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Discussion
Probably cirrhosis is a systemic inflammatory process 
prominently affecting the hepatic vasculature, and an 
eventual accelerated atheroscerotic process is the 
main underlying cause of characteristics of the disease. 
The origin of the inflammation is unclear but aging, 
smoking, regular alcohol consumption, local or systemic 
inflammatory or infectious processes, and excess weight 
may be the major ones of the several possible causes. 
The inflammatory process is enhanced by release of 
various chemical factors by lymphocytes to repair the 
damaged hepatic tissues, especially endothelial cells of 
the hepatic arteriols (14). Due to the continuous irritation 
process of the endothelial  cells in the case of aging, 
smoking, regular alcohol consumption, local or systemic 
inflammatory or infectious processes, or excess weight, 
prominent changes develop in the architecture of the 
hepatic tissue, since the chronic inflammatory process 
of the endothelial cells terminates with atherosclerosis, 
tissue hypoxia, and fibrosis. Metabolic abnormalities such 
as dyslipidemia, hyperglycemia, and insulin resistance 
cause various cellular stress responses that induce tissue 
inflammation and immune cell activation, which in turn 
exacerbate the atherosclerotic process (15). Although 
cirrhosis is mainly an accelerated atherosclerotic process 
of the hepatic vasculature, there are several items of 
evidence about existence of an associated systemic 
endothelial inflammation. For example, there may be a 
close relationship between cirrhosis and CHD, COPD, 
PAD, chronic renal disease, and stroke probably due 
to the underlying systemic atherosclerotic process (16). 
Additionally, most of the mortality cases in cirrhosis may 
actually be caused by cardiovascular diseases, and CHD 
may be the most common one among them (8). Similarly, 
beside the digital clubbing, pulmonary hypertension, leg 
ulcers, stroke, and COPD like atherosclerotic end-points, 
cirrhosis is just one of the final consequences of the SCDs, 
as accelerated systemic atherosclerotic processes, in the 
present study.

Both the frequency and complications of cirrhosis are 
increasing in the world. For example, cirrhosis and chronic 
liver disease were the 10th leading cause of death for 
men and the 12th for women in the United States in 2001, 
killing about 27,000 people each year (8). Although the 
achieved development of health services worldwide, the 
increased mortality and morbidity of cirrhosis may only 
be explained by aging of the human being and increased 
frequency of excess weight in the world. For example, 
nonalcoholic fatty liver disease (NAFLD) affects up to a 
third of the world population, and it has become the most 
common cause of chronic liver disease even in children 
and adolescents (17,18). The recent rise in the prevalence 
of excess weight likely explains the NAFLD epidemic 
worldwide (16). NAFLD is a marker of pathological fat 
deposition combined with a low-grade chronic inflammatory 
state, which results with hypercoagulability, endothelial 
dysfunction, and an accelerated atherosclerotic process 
(17). NAFLD shares many features of the metabolic 
syndrome as a highly atherogenic condition, and may 
cause hepatic inflammation and liver cell injury especially 

at the endothelial level. Beside terminating with cirrhosis, 
NAFLD is associated with a significantly greater overall 
mortality as well as with an increased prevalence of 
cardiovascular diseases (18). Authors have reported 
independent associations between NAFLD and impaired 
flow-mediated vasodilation and increased carotid artery 
intimal medial thickness as the reliable markers of 
subclinical atherosclerosis (18), so NAFLD may also be 
a predictor of cardiovascular disease (19,20). NAFLD and 
cirrhosis may be considered as the hepatic components 
of the accelerated systemic atherosclerotic process, 
metabolic syndrome, and hepatic fat is highly correlated 
with all components of the syndrome (21). On the other 
hand, the systemic inflammatory effects of smoking on 
endothelial cells is already known with Buerger’s disease 
and COPD (7). Increased oxidative stresses, inactivation 
of antiproteases, and release of proinflammatory 
mediators may terminate with a systemic inflammatory 
and eventual atherosclerotic process in smokers. The 
inflammatory and eventually atherosclerotic effects of 
alcohol is prominent in hepatic endothelium probably 
due to the higher concentrations of its metabolites in 
liver. Similarly, aging may be another but unpreventable 
cause of systemic atherosclerotic process that prevents 
adequate tissue repair. The prevented adequate tissue 
repair may be a significant cause of the increased risk of 
cancers in elders, since immune cells cannot eradicate the 
malignant ones effectively due to the prevented adequate 
tissue circulation. Chronic inflammatory or infectious 
disorders may also terminate with an accelerated systemic 
atherosclerotic process (14). For example, chronic HCV 
infection had raised carotid intima-media thickness, 
indicating a direct effect of infection, and hepatic function 
normalisation with HCV clearance may be secondary to 
reversal of favourable lipids observed with the chronic 
infection (14).

Hb S causes red blood cells to change their elastic 
biconcave disc shape to a hard sickle shape especially 
during mild, moderate, and severe stresses. The red 
blood cells can take their normal elastic shapes later, but 
after repeated cycles of sickling and unsickling attacks, 
they get a permanent sickle shape with a loss of elastic 
motion ability that is especially important during the 
passage between the endothelial cells. So they cause 
damage on the vascular endothelial cells terminating 
with a chronic endothelial inflammation. Because of the 
lifelong duration of the chronic endothelial inflammation, 
an accelerated atherosclerotic process develops all 
over the body in SCDs patients. Although the chronic 
inflammatory process is exaggerated during infections, 
operations, or depressions like various stresses, it is 
usually present during the whole lives of the patients. 
The chronic process is usually shown by a permanent 
leukocytosis and thrombocytosis even in silent phases 
of the patients (22). The adverse effects of neutrophils 
on endothelium are of particular interest with regard to 
CHD and stroke in SCDs. For example, leukocytosis 
during the silent phase was an independent predictor of 
the severity of the disease in a previous study (23), and 
it was associated with the risk of stroke in another study 
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 (24). On the other hand, due to the accelerated systemic 
atherosclerotic processes, SCDs may be a useful model 
to show the end results of systemic atherosclerosis seen 
with the metabolic syndrome even in early age groups 
(9). The very high prevalences of cirrhosis (5.8%), COPD 
(5.8%), digital clubbing (5.4%), pulmonary hypertension 
(11.7%), leg ulcers (10.9%), stroke (4.6%), and exitus 
(5.4%) even in the early age group (29.3 years) may be 
a good sample to show some end-points of the systemic 
atherosclerosis in the present study.

As a conclusion, probably cirrhosis is a systemic 
inflammatory process prominently affecting the hepatic 
vasculature, and an eventual accelerated atheroscerotic 
process is the main underlying cause of characteristics 
of the disease. SCDs are accelerated systemic 
atherosclerotic processes, too, and the higher prevalence 
of cirrhosis in SCDs patients may indicate the underlying 
atherosclerotic background of cirrhosis.
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