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Iron deficiency anemia in chronic liver disease: etiopathogenesis, 
diagnosis and treatment

Eleana Gkamprela, Melanie Deutsch, Dimitrios Pectasides
University of Athens, Hippokration General Hospital, Athens

Abstract Chronic liver disease is accompanied by multiple hematological abnormalities. Iron deficiency 
anemia is a frequent complication of advanced liver disease. The etiology is multifactorial, mostly 
due to chronic hemorrhage into the gastrointestinal tract. The diagnosis of iron deficiency anemia 
is very challenging, as simple laboratory methods, including serum iron, ferritin, transferrin 
saturation (Tsat), and mean corpuscular volume are affected by the liver disease itself or the cause 
of the disease, resulting in difficulty in the interpretation of the results. Several new parameters, 
such as red blood cell ferritin, serum transferrin receptor test and index, and hepcidin, have been 
studied for their utility in indicating true iron deficiency in combination with chronic liver disease. 
Once iron deficiency anemia is diagnosed, it should be treated with oral or parenteral iron as well 
as portal pressure reducing drugs. Blood transfusion is reserved for symptomatic anemia despite 
iron supplementation.
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Introduction

Chronic liver disease (CLD) of any cause is frequently 
associated with hematological abnormalities. Among these, 
anemia is a frequent occurrence, seen in about 75% of patients 
with advanced liver disease. The etiology of anemia, especially 
in cirrhotic patients, is complex and multifactorial [1].

The liver performs a major role in iron homeostasis. It is the 
main organ for the production of the iron regulatory hormone 
hepcidin, expressed in iron excess conditions as well as in 
cases of inflammation, blocking the absorption of iron from 
the enterocytes. The role of hepcidin in liver diseases, with or 
without cirrhosis, is still under investigation, but is probably 
one of the contributing factors to the anemia of chronic disease 
present in a variety of liver conditions.

Hemolysis also represents a common cause of anemia in 
patients with liver disease, especially of alcoholic cause, and is 
usually attributed to spur-cell anemia. It is related to abnormal 

cholesterol loading of the red blood cell membrane, which 
results in spiculated erythrocytes with a short lifespan, called 
acanthocytes [2,3].

In patients with chronic hepatitis C, the standard of care 
until recently, namely treatment with pegylated interferon in 
combination with ribavirin, can also cause significant anemia. 
Interferon treatment has been associated with bone marrow 
toxicity, while ribavirin-induced hemolytic anemia is a well-
recognized, dose-dependent side effect of the drug [3].

Anemia in alcoholic liver disease is also associated with 
a direct toxic effect of alcohol on the bone marrow, causing 
reversible suppression of hematopoiesis and subsequently 
anemia with impaired platelet production and function. 
Moreover, the majority of the patients with chronic alcohol 
abuse also present with malnutrition, resulting in iron, folate, 
vitamin B12 and B6 deficiency [4].

One of the major, and potentially treatable, causes of anemia 
in patients with liver cirrhosis is acute or chronic blood loss 
into the gastrointestinal tract, often resulting in iron deficiency 
anemia (IDA). The hemorrhage is usually secondary to 
complications of portal hypertension such as gastroesophageal 
variceal rupture, gastropathy, gastric antral vascular ectasia 
(GAVE) or peptic ulcers, more common in patients with 
cirrhosis [5,6]. The fact that patients with liver disease have 
also had impaired coagulation is a contributing factor to the 
tendency of bleeding, as well as the thrombocytopenia due to 
spleen enlargement.

Iron deficiency (ID), with or without anemia, is associated 
with many symptoms and complications that have a significant 
and negative impact on patients. It can increase cardiovascular 
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morbidity and mortality, impair cognition, and decrease 
quality of life [7]. The impact on quality of life in particular is 
substantial and can affect patients physically and emotionally, 
impairing their cognition and their ability to work. ID can also 
induce a variety of metabolic changes in the liver. In a study 
with rats, Kamei et al showed that ID can cause impairment of 
lipid, glucose and nutrient metabolism, as well as induction of 
cell apoptosis [8,9].

This review focuses on IDA in the group of patients with 
CLD, as it is a very common finding and can be easily corrected 
when appropriate. The diagnosis of this condition is not 
always straightforward, since many of the conventional tests 
commonly used in the diagnosis of ID are affected by hepatic 
cell injury [10,11].

Materials and methods

We conducted an extensive English language literature 
search using PubMed, Medline, and Google to identify peer-
reviewed original and review articles. The keywords used were: 
Iron deficiency anemia diagnosis, hepcidin, iron homeostasis, 
CLD, and liver cirrhosis. The references of articles were 
searched thoroughly in order to find relevant articles.

Iron homeostasis and pathogenesis of ID

Iron is a micronutrient of vital importance for human 
oxygenation, given its critical role in oxygen transport via 
hemoglobin (Hb) and myoglobin. It also plays an important 
role in multiple metabolic pathways, such as DNA synthesis 
and mitochondrial function. The concentration of iron in the 
body is 2-4 g, and over 80% is contained in the Hb of red blood 
cells.

The homeostasis of iron is regulated via multiple 
complicated pathways that balance the iron needs and the 
absorption of iron in the intestine. There are three major 
cellular regulators recognized as the “players” in the orchestra 
of iron homeostasis: The enterocyte, the hepatocyte, and the 
macrophage.

The absorption of dietary iron occurs in the small 
intestine, specifically in the duodenum, via the Divalent 
Metal Transporter-1 (DMT-1). After transfer from the gut 
lumen to the enterocyte, the iron can be stored as ferritin or 
transferred into the plasma by a transmembrane transporter 
named ferroportin (FPN)/SLC40A1. The plasma iron is then 
conjugated to transferrin, the major iron transporter in the 
circulation. Impaired synthesis of any of these participants can 
cause inhibition of the absorption of iron and dysregulation 
of its homeostasis [12]. However, the iron absorbed from 
alimentation is not sufficient to meet daily needs. Another 
important source of iron is provided by the second player: The 
macrophages that degrade senescent or damaged erythrocytes 
through erythrophagocytosis in the spleen, liver or bone 
marrow. Macrophages also have the ability to store iron as 
ferritin or to release it to circulation via FPN. Hepatocytes 

represent the third player. The liver constitutes a significant 
storage site for iron, which it receives through the portal 
circulation and, in case of increased demand, releases back to 
the systemic circulation through the only known iron exporter, 
FPN [13] (Fig. 1).

FPN can be considered the “first violin” in this orchestra, 
since FPN is the only “on demand” iron exporter from 
enterocytes, macrophages, and hepatocytes. But the major 
regulator of the iron homeostasis is hepcidin, which could be 
considered the “conductor” of the iron homeostasis. Hepcidin 
is a 25-amino-acid peptide synthesized and secreted by 
hepatocytes, circulates in blood plasma, mostly free or binding 
weakly to albumin and a2-macroglobulin, and is filtered by the 
kidney. Hepcidin binds to FPN, responsible for transfer of iron 
from the intracellular space to the systematic circulation. In 
that way hepcidin blocks the transfer of iron from enterocytes, 
hepatocytes and macrophages. Hepcidin also inhibits the 
transcription of DMT-1 and therefore blocks the absorption of 
iron from the duodenum. Its expression increases when there 
is an excess of iron in the body and in cases of inflammation, 
whilst its expression is suppressed when there is tissue hypoxia, 
ID or increased erythroblastic activity. In this context, hepcidin 
reacts as an acute phase protein [14,15] (Figs. 1 and 2).

Iron homeostasis and liver disease

Since the liver plays a major role in iron balance, it is 
obvious that liver diseases of different etiology, and especially 
advanced CLD with portal hypertension, are directly related to 
abnormalities in iron homeostasis.

Liver and hepcidin

The main regulator of iron homeostasis, hepcidin, is secreted 
mainly by the liver. Therefore, in CLD, and especially in cases 
of severe hepatic injury, we expect to find low hepcidin levels. 
On the other hand, many CLDs (alcoholic and non-alcoholic 
liver disease, chronic hepatitis C virus [HCV] infection) are 
associated with a variable grade of iron overload that represents, 
together with inflammation, a complex and still not clearly 
known condition for hepcidin synthesis and regulation [16].

A growing number of studies have investigated the levels 
of hepcidin in liver diseases of different etiology and their 
clinical significance. A  close relationship of hepcidin levels 
with the grade of hepatic inflammation has been documented 
by Tsochatzis et al, who found a positive correlation between a 
decrease in hepcidin levels and the biochemical and histological 
markers of inflammation, hepatocellular damage and fibrosis 
in patients with HCV [17].

Several studies have suggested that in HCV infection there 
is a down-regulation of hepcidin expression that causes iron 
deposition and therefore liver injury [18,19]. Liver hepcidin, 
however, appears to be reduced not only in HCV, but also in liver 
diseases of different etiology. A  recent study of patients with 
autoimmune liver diseases revealed significantly lower serum 
hepcidin levels and serum hepcidin/ferritin ratio in patients 
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The hepcidin/ferritin ratio was also studied by Tan et al in 
332  patients with CLD versus healthy controls and patients 
with non-liver disease. They showed that hepcidin level was 
reduced in the CLD group compared with the non-liver disease 
group but not with healthy controls. When the hepcidin was 
combined with ferritin, however, the hepcidin/ferritin ratio was 
found to be reduced significantly in CLD patients compared 
with the other 2 groups and was also independently associated 
with progressive fibrosis, indicating that the hepcidin/ferritin 
ratio could have diagnostic implications [21].

In contrast, Wang et al, in an observational study of 46 patients 
who had chronic hepatitis B with or without cirrhosis, found 
that the mean hepcidin level was higher in patients with chronic 
hepatitis B without cirrhosis and in patients with hepatocellular 
carcinoma (HCC), compared with the healthy population but 
not the cirrhosis group, suggesting that iron loading, viral 
infection and liver inflammation can upregulate hepcidin in 
non-cirrhotic patients. There is definitely great interest in the 
complicated mechanisms of hepcidin regulation and further 
research in the future may demonstrate additional factors that 
affect its expression in liver diseases of different etiology.

Liver and iron storage

Apart from producing vital proteins for the iron 
homeostasis, the liver can uptake and store an excess of 
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iron. The most important mechanism for iron uptake is the 
transferrin/transferrin-receptor system. But even in cases 
of severe iron overload, when there is no further transferrin 
capacity for binding, the liver has the ability to take up the 
non-transferrin bound iron. Iron that enters the hepatocytes 
is stored and mobilized for systemic metabolic demands. The 
majority of iron is stored in ferritin, but during severe iron 
overload storage hemosiderin is also used [22]. Ferritin is 
classically considered the main marker of iron homeostasis. 
The hepatocyte is the major site for ferritin synthesis, but also 
for synthesis of transferrin, which represents the major iron-
binding protein. In the case of cirrhosis, an imbalance between 
iron loss/iron accumulation and ferritin/transferrin synthesis 
has also been documented.

There is evidence that cirrhotic patients compared with 
non-cirrhotics or healthy controls present significantly lower 
serum transferrin and serum iron levels, but higher levels of 
serum ferritin. However, a positive association between alanine 
transaminase and ferritin levels has also been observed, again 
suggesting the important role of inflammation [23]. Mao et al, 
in a study of patients with chronic hepatitis B (with and without 
cirrhosis), found that in cirrhotic chronic hepatitis B patients 
the levels of serum transferrin were lower, while ferritin and 
serum iron were higher compared with the iron markers of 
non-cirrhotic patients and healthy controls [24].

Iron indices and liver disease prognosis

An association between iron indices and the prognosis 
of liver disease has also been documented. In a recent study, 
Bruns et  al proved the important role of serum transferrin 
as a prognostic factor of early mortality in patients with 
decompensated cirrhosis. They analyzed all the common iron 
parameters of 292 patients with decompensated cirrhosis, 78 of 
whom had acute liver failure (ACLF), and showed that, although 
increased ferritin levels were associated with more severe grades 
of ACLF, there was no significant predictive value in terms of 
30-day mortality. In contrast, low serum transferrin and high 
Tsat were correlated significantly with poor short-term mortality 
(at 30 days). These results indicate the failure of iron homeostasis 
in patients with advanced liver disease and suggest possible 
therapeutic approaches in patients with ACLF [25].

The decreased levels of hepcidin in cirrhotic patients have 
been found to cause hepatic iron accumulation and may also 
contribute to the progression of liver fibrosis [26]. Hepatic 
iron accumulation is known to be associated with a worse 
prognosis and the development of HCC [27]. A recent cohort 
study of 237  patients with alcoholic cirrhosis demonstrated 
that low hepcidin levels could be a negative prognostic factor 
for survival and risk of HCC development. It is not yet known 
whether this is the result of hepcidin-associated disease 
progression, or whether hepcidin represents only a negative 
prognostic indicator [28]. Kato et al, in a study of 34 patients 
with HCV infection, showed that phlebotomy and a low-
iron diet can reduce the levels of reactive oxygen species and 
hepatitis severity by improving liver function tests, as well as 
reducing the risk of developing HCC [29].

Causes of IDA in CLD

The leading cause of ID in advanced CLD is chronic 
gastrointestinal hemorrhage. Acute hemorrhage is usually seen 
in variceal rupture or in a bleeding peptic ulcer [30]. Chronic 
blood loss is mainly due to portal hypertensive gastropathy 
(PHG) and GAVE. Both of them constitute lesions of the 
gastric mucosa caused by ectatic vessels in the stomach.

PHG

PHG is very common, with a prevalence that varies from 
20-80%, depending on the underlying conditions. Advanced 
CLD and previous variceal endoscopy treatment, either 
sclerotherapy or variceal ligation, predisposes to PHG [31-34]. 
Histologically, it is characterized by vascular dilation in mucosa 
and submucosa in the body and fundus of the stomach, without 
significant inflammation. The severity of PHG appears to 
correlate with the degree of portal hypertension [35,36]. Other 
influences, such as gastric mucosal blood flow or other local 
factors, can contribute to its pathogenesis [37].

GAVE

GAVE, also known as “watermelon stomach“, is a rare 
disorder, but it causes up to 4% of non-variceal gastrointestinal 
bleeds  [38].  It is characterized endoscopically by tortuous 
ectatic vessels in the longitudinal folds of the antrum and portal 
hypertension appears not to be necessary for its development. Liver 
failure probably has a more important role in the pathogenesis of 
GAVE, as this condition is more commonly found in severe liver 
disease and resolves after liver transplantation. Other diseases 
apart from liver failure can also cause “watermelon stomach”, 
including chronic kidney disease, connective tissue disorders and 
bone marrow transplantation [34]. The pathogenesis is not yet 
clear, but one hypothesis is that vasodilator agents that the liver 
has failed to metabolize, such as prostaglandin E2, may play a 
role. Other factors that have also been associated with GAVE are 
mechanical stress and hypomobility of the stomach [39,40].

Peptic ulcer

The incidence of peptic ulcer disease is increased in cirrhosis, 
but the underlying pathogenetic mechanism is not known [41]. 
In contrast to the general population, in whom peptic ulcers 
represent the most common cause of bleeding, the prevalence in 
cirrhotic patients is not high (ranging from 35-53%) [42]. The 
role of Helicobacter pylori in the cirrhotic population is unclear.

Coagulation defect

The bleeding risk, and subsequently the risk of developing 
IDA, is also increased by coagulation defects, usually associated 



Iron deficiency anemia in chronic liver disease 

Annals of Gastroenterology 30

with CLD. There is impaired synthesis of factors II, VII, IX, and X, 
inhibitors of these factors, thrombocytopenia and impaired 
platelet function, increased fibrinolysis and disseminated 
intravascular coagulation. Although usually a “rebalance” in 
hemostasis can be observed, in some cases a bleeding tendency 
that facilitates the development of IDA may occur, significantly 
increasing both morbidity and mortality [43].

Diagnosis of IDA in CLD

When evaluating a patient with CLD IDA everyone should 
have in mind that the tests commonly used in the general 
population show a wide variation in these patients, because 
they are affected directly or indirectly by the hepatic cell 
damage.

The laboratory methods used in the diagnosis of IDA can be 
divided into two categories. There are screening measurements 
(Hb, Tsat, mean corpuscular volume [MCV], mean corpuscular 
Hb [MCH], red blood cell distribution width [RDW], and 
reticulocytes) that detect iron-deficient erythropoiesis, and 
measurements that indicate tissue iron status, either by 
measuring storage proteins or by direct examination of bone 
marrow aspiration for ID [44]. The only definitive method still 
remains bone marrow aspiration, stained with Prussian blue for 
iron. However, the fact that the procedure is invasive, painful 
and expensive makes biopsy a tool that is not frequently used, 
and there is need for less- or even noninvasive tests with a good 
diagnostic accuracy [11].

Full blood count

The approach begins with the full blood count (FBC). 
Hb determination is the most widespread screening method 
for IDA and the World Health Organization places the lower 
limit of normal for Hb concentration at 12  g/dL for non-
pregnant women, below 11  g/dL in pregnant women and 
13  g/dL for men. However, FBC has many limitations when 
used alone, because of its low specificity and sensitivity  [45]. 
For that reason, in the diagnostic workup of anemia, 
erythrocyte parameters such as MCV, MCH and RDW are 
measured and evaluated in combination with Hb. For example 
hypochromia and microcytosis combined with low ferritin 
makes the diagnosis of IDA fairly easy, but in patients with 
cirrhosis MCV is increased because of vitamin deficits and 
membrane deposition of lipoproteins. In a cross-sectional 
study of 72 patients with liver cirrhosis Intragumtornchai et al 
found that 48% of patients with ID, proved by bone marrow 
aspiration, had an MCV greater than 100 fL [11].

Another parameter of erythrocytes that is often used 
together with the MCV results is the RDW, which depicts the 
variation of red blood cell width. Unfortunately, this tool is also 
not useful in cirrhotic patients, as was shown by a retrospective 
study of 241 patients with liver cirrhosis and anemia. In this 
study Milic et  al did not manage to prove any clinical value 
of RDW in the differentiation of anemia, or any statistically 

significant increase of RDW in relation to the severity of the 
disease [46].

Likewise, the thrombocytosis that exists in both IDA 
and anemia of inflammatory conditions, due to the effect of 
erythropoietin and interleukin-6 on megakaryocytes, is not 
seen in patients with CLD and portal hypertension because of 
spleen sequestration.

Iron studies

Tsat

Tsat is another conventional test for the diagnosis of ID. 
A level of Tsat lower than 16% indicates insufficient supply of 
iron for erythropoiesis. A systematic review of 127 guidelines 
for the diagnosis and treatment of IDA showed that a cutoff of 
<20% was, in most conditions, the level to start treatment [22]. 
However, Tsat has also some acute-phase reactivity, as transferrin 
may be elevated in inflammations, which would lower the Tsat. 
On the other hand, suppressed transferrin synthesis due to 
malnutrition and chronic disease would raise the Tsat. It should 
also be noted that there is a degree of diurnal fluctuation in 
Tsat, which makes the interpretation of the test difficult when 
comparing results obtained at different times of day [45,47,48]. 
In a study among cirrhotic patients, a Tsat of <12% had a high 
diagnostic probability of ID, but the measurement of Tsat alone 
or in combination with ferritin did not provide any additional 
diagnostic value over that of ferritin alone [11].

Ferritin

The superiority of ferritin over other measurements in the 
diagnosis of ID has been proven by several studies. However, 
the fact that ferritin is an acute phase protein, affected not only 
by the iron status of the body, but also by acute or chronic 
inflammation, malignancies and liver disease, makes the 
interpretation of that test challenging. In the general population, a 
level of ferritin ≤12 μg/L was used to be suggestive of ID. However, 
in more recent studies, when these results combined with the bone 
marrow iron, it was shown that a ferritin cutoff level of ≤12 μg/L 
had very low sensitivity (25%), whilst the level of 30 μg/L had 
greater sensitivity (92%) and better predictive value (83%) [49,50]. 
The level is significantly higher in patients with inflammation or 
CLD, with the best predictor being ≤100 μg/L [14,51].

The valuable role of ferritin was also demonstrated many 
years ago by Lipschitz el al, who analyzed the serum ferritin 
levels (compared with the iron stores in bone marrow) in 
patients with CLD and showed that the mean ferritin level for 
absent bone marrow iron was 61 μg/L, while increased iron 
storage was indicated by ferritin level above 1631 μg/L [52]. 
Likewise, Nelson et al demonstrated a significant relationship 
between serum ferritin and bone marrow iron stores in patients 
with liver disease and other chronic conditions [53].

In a systematic analysis, Guyatt et al found that measurement 
of serum ferritin was particularly helpful, even in a population 
with CLD or inflammation, but the test in these patients needs 
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a different interpretation. In their overview of 55 studies, the 
investigators found that a ferritin level of ≤15  μg/L could be 
considered a highly specific indicator of ID, while a value 
≥100 μg/L ruled out ID. The intermediate values needed further 
interpretation. They also demonstrated that the traditional 
cutoff point of 12-20 μg/L is not optimal, as the likelihood of 
ID drops after the level of 40 μg/L for the general population 
and 70 μg/L for patients with cirrhosis or an inflammatory 
condition [54].

Similar results were also demonstrated by a cross-sectional 
study of 72  patients with CLD and anemia, who underwent 
bone marrow aspiration for the demonstration of ID. The study 
proved that serum ferritin remains a very useful tool for the 
diagnosis of iron restricted anemia, even in patients with liver 
cirrhosis. The cutoff level in that study, however, was lower 
than that in Guyatt’s study and the authors recommended iron 
supplementation in patients with ferritin ≤50 μg/L. Values 
>400 μg/L were suggestive of decreased probability for the 
diagnosis. The value interval of 50-400 μg/L had little or no 
diagnostic value [11].

Although in the past it has been suggested that red 
blood cell ferritin could be used in patients with CLD as a 
valuable tool for differentiating anemia, in the same study 
Guyatt et  al proved that red blood cell ferritin was not as 
good an indicator of ID as ferritin in patients with chronic 
diseases [54-56].

Serum transferrin receptor (sTfR)

Another alternative iron marker is soluble or sTfR 
test, elevated in IDA. The underlying theory is based on 
the fact that the concentration of membrane TfR (mTfR) 
of erythroblasts in the bone marrow will be increased in a 
state of ID, and that would seem to correlate with sTfR. In 
a systematic review in 2009, Koulaouzidis et al showed that 
sTfR improves the diagnosis of IDA, especially in patients 
with chronic diseases and gastrointestinal malignancies. 
Although the sensitivity was high, the specificity remained 
low, as conditions with increased erythroblastic activity 
could increase sTfR. The specificity significantly improved 
when the sTfR-ferritin index was used [44]. Nagral et  al, 
in a study of 51  patients with CLD, showed that the sTfR 
test is a reliable indicator of ID, provided that hemolysis 
and recent blood loss have been excluded (sensitivity 
91.6%, specificity 84.6%) [57]. Although several studies 
have proved the superiority of sTfR and the sTfR-ferritin 
index in chronic disease, it is not used widely in the clinical 
setting. The cost compared to conventional iron tests is 
prohibitive and there is also a lack of standardized tests for 
sTfR [58-61] (Table 1).

Hepcidin

Despite the fact that hepcidin is a great tool for differentiating 
ID from other types of anemia, it is currently used only for 
research and not in everyday clinical practice.

Therapeutic trial

Ultimately, as Goddard et  al suggested in their published 
guidelines in 2011, there is always the option of the therapeutic 
trial in the diagnosis of ID. They suggested a 3-week trial of 
oral iron, which may help in the diagnosis. Alternatively, a trial 
of parenteral iron would demonstrate a significant change in 
MCH within 7 days in the case of ID [58].

Management of IDA

The management of IDA can be divided into two parts: the 
first is to identify the underlying pathology, and the second is 
to treat the cause of anemia, if possible.

Etiologic management

In patients with liver cirrhosis, the target should be the 
prevention and treatment of the complications of portal 
hypertension, focused on portal pressure reducing drugs and 
endoscopic therapy, including ligation or sclerotherapy of varices. 
In the case of PHG, the use of non-selective β-blockers, particularly 
propranolol, have been shown to reduce the frequency of bleeding, 
either as acute event or not [34]. In contrast, in the case of GAVE it 
has been observed that there is a lack of response to treatments that 
reduce the portal pressures (β-blockers, transjugular intrahepatic 
portosystemic shunt), which suggests that portal hypertension 
does not play a significant role in the pathogenesis of GAVE. The 
cornerstone of treatment is endoscopic thermoablative techniques, 
with argon plasma coagulation at the sites of the ectatic lesions. 
It is usual for several sessions to be necessary in order to control 
bleeding and to correct the anemia [62].

In cases of ribavirin-induced anemia in patients with 
HCV infection, it is recommended to reduce the dose or 
even discontinue therapy. The European Association for the 
Study of the Liver recommends dose reduction of ribavirin by 
200  mg until a stable Hb is achieved and discontinuation of 
the medication if Hb drops below 8.5 g/dL. In several studies 
it has been proved that dose reduction of ribavirin does not 
significantly affect the success of the treatment [63].

Symptomatic management

The second part of the management of ID is to restore the 
depleted iron stores and therefore to normalize red blood cell 
indices. The most convenient and effective way to achieve that is 
the prescription of oral iron (3-10 mg of elemental iron can be 
absorbed daily), provided the patient is stable. The medication 
should be used continuously for three months after the correction 
of the anemia. The absorption can be enhanced with ascorbic 
acid, although there are no data on its effect in the treatment of 
IDA. Unfortunately the oral preparations are followed by multiple 
gastrointestinal side effects, such as epigastric distress, bloating 



Iron deficiency anemia in chronic liver disease 

Annals of Gastroenterology 30

and constipation; although these side effects are not severe, they 
are frequent and can cause a lack of compliance. Special caution 
should be observed when these medications are prescribed in 
cirrhotic patients, because of possible impaired absorption and 
the risk of hepatic encephalopathy due to constipation. There 
are no widely used markers in everyday practice to predict the 
response to treatment. In the future, serum hepcidin levels may 
possibly be used to identify patients with a good response to oral 
iron (those with low hepcidin levels) [1,14,58].

For those who are intolerant of or do not respond to oral 
iron, there is the option of parenteral iron administration, 
which is more effective and can increase the levels of Hb more 
quickly than oral iron. The new preparations are safer and the 
possibility of hypersensitivity reactions has been reduced. An 
advantage of this route is that in some patients the total dose 
required can be administered in a single infusion. The dose of 
iron needed is calculated using this equation:

Total Iron Deficit [mg] = body weight [kg] x (target 
Hb – actual Hb) [g/dL] x 2.4 + depot iron [mg] [1,58]

Finally, blood transfusion should be reserved for patients 
who are unstable or remain symptomatic despite iron therapy. 
Transfusions do not target a normal Hb level, but a safe one, as 
iron treatment could follow the transfusion [64]. However, there 

is a growing interest in the impact that iron overload can have 
on the liver, when it is given either as intravenous iron or with 
transfusions. Early studies in hemodialysis patients, before the 
widespread use of erythropoietin, showed that there is extensive 
hepatic iron deposition, especially in Kupffer cells, in patients 
receiving intravenous iron, although there was no evidence 
of liver fibrosis or cirrhosis [65-67]. In cases of concomitant 
chronic hepatitis B and C infection, known for the increased 
iron deposition they can cause in the liver, it is unclear whether 
intravenous iron would accelerate the liver damage. Caramelo 
et al, in a study of HCV positive liver samples from hemodialysis 
patients, found that 18 of 33 liver samples had hemosiderosis, 
but the degree of the liver fibrosis was not associated with the 
liver iron concentration [68]. There is definitely a need for 
further research in the field of iron needs in patients with CLD 
and the possible damage that exogenous iron can cause.

Concluding remarks

Iron homeostasis is the result of a complex mechanism 
and may be significantly disturbed in patients with CLD of 

Table 1 Chronic liver disease and diagnosis of iron deficiency anemia

Study No of patients/
studies 

Diagnosis IDA marker Primary conclusion Secondary 
conclusion 

Intragumtornchai et al (1998) 72 patients Liver cirrhosis 
and anemia*

MCV, Tsat, 
ferritin, 
hypochromia 

Ferritin is the most powerful 
predictive test for IDA (<50 μg/L 
high probability) 

Other tests 
were of little 
diagnostic 
value 

Lipschitz et al (1992) 37 patients Alcoholic 
liver disease 
and of other 
etiology 

Ferritin Mean ferritin levels for absent 
bone marrow iron was 61 μg/L 

Increased 
iron storage 
indicated by 
ferritin>1631 
μg/L 

Nelson et al (1978) 73 patients Liver disease 
and anemia 

Ferritin Serum ferritin>100 μg/L excludes 
ID, while ferritin<30 μg/L 
conforms ID 

Milic et al (2011) 241 patients Alcoholic and 
non-alcoholic 
liver cirrhosis 
and anemia 

RDW RDW had no clinical value in 
differentiation of anemia in 
alcoholic and non-alcoholic liver 
cirrhosis 

Nagral et al (1999) 51 patients CLD sTfR sTfR is a reliable indicator of IDA 
in CLD 

Hemolysis 
and recent 
blood loss 
should be 
excluded 

Gyuatt et al (1992) 55 studies Anemia Ferritin Ferritin is helpful in diagnosing 
IDA in liver disease and 
inflammation (increased 
likelihood of ID<70 μg/L) 

*Anemia: hemoglobin<13 g/dL for men, <12 g/dL for women
MCV, mean corpuscular volume; TSat, transferrin saturation; sTfR, soluble transferrin receptor; RDW, red blood cell distribution width; CLD, chronic liver disease; 
IDA, iron deficiency anemia; ID, iron deficiency



8 E. Gkamprela et al

Annals of Gastroenterology 30 

different etiology and variable stages. ID is often documented, 
especially in advanced liver disease with portal hypertension, 
and is usually due to chronic blood loss. However, the 
concomitant presence of inflammation significantly influences 
the iron markers, making the diagnosis of ID difficult. The role 
of iron homeostasis proteins in the pathophysiology of CLD 
or as markers of prognosis is still controversial and has to be 
demonstrated in future research.
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