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ABSTRACT

Serum ferritin is one of the most widely used laboratory tests and is associated with both iron deficiency and 
iron overload. Currently, more and more attention is paid to the involvement of ferritin in processes other than 
iron metabolism. Low serum ferritin is unanimously associated with iron deficiency, while elevated serum 
ferritin may be a consequence of various medical conditions such as iron overload, an inflammatory process, 
SARS-CoV-2, organ failure, cancer, and endocrine disorders, including metabolic syndrome. We present a re-
view of the literature on the role of ferritin in a variety of less obvious disease states in children.
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INTRODUCTION

Ferritin is the longest studied protein involved in 
the metabolism of body iron. Ferritin was first described 
by the German pharmacologist Oswald Schmiederberg, 
who found the presence of an iron-rich component in 
horse liver [1]. For over 70 years ferritin has been an-
alysed for its many functions, including its role in iron 
metabolism, cell proliferation, angiogenesis, inflamma-
tion, carcinogenesis, and immunosuppression [1–4]. 
Although its intracellular functions have been thorough-
ly described, the function of plasma ferritin is not fully 
understood. This protein is essential for iron storage and 
protecting cells from its harmful effects. Ferritin is com-
posed of 24 subunit complexes, formed in a nanocage 
with iron trapped inside. Different subunits of ferritin 
– cytosol types – H, L, and mitochondrial type M are in-
volved in different processes. The H and L subunits are re-
sponsible for varied functions and are present in different 
cell types [2, 4–6]. This explains the involvement of fer-
ritin as a marker in various medical conditions. Plasma 
ferritin levels increase in acute and chronic inflammation, 

and this increase in serum correlates with the concentra-
tion of acute phase indicators such as C-reactive protein 
(CRP) [5–8]. 

Serum ferritin is widely used in both ambulatory and 
hospital diagnostics, usually to detect iron deficiency or 
overload [2–5]. It is a sensitive parameter, although its 
usefulness has some limitations especially related to its 
variability depending on different clinical states. Ferritin 
is often considered as low specificity because it can be 
elevated in a variety of inflammatory states, including  
cytokine release syndrome. 

In this overview we present the non-obvious uses 
of ferritin in assessing the course and prognosis of various 
diseases in children. 

FERRITIN IN CHILDHOOD INFECTIOUS 
DISEASES

SEPSIS

Biochemical markers such as ferritin have been used 
in studies to predict mortality in sepsis. Septic shock, 
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the most severe complication of sepsis, together with 
macrophage activation syndrome (MAS), adult-onset 
Still’s disease, and catastrophic antiphospholipid syn-
drome (cAPS) belong to Shoenfeld’s syndrome (hyper-
ferritinaemic syndrome) disease group, which share com-
mon clinical, laboratory, and therapeutic aspects and are 
characterized by hiperferritinaemia (ferritin > 400 μg/l) 
[9]. Since 2007, ferritin levels have been known to rise in 
children with septic shock, and its blood concentration  
> 500 μg/l has been associated with 3-fold higher mortal-
ity [10]. Increased ferritin levels in sepsis are associated 
with its function as an acute phase reactant, which oc-
curs simultaneously with an inflammatory response me-
diated by cytokines such as TNFα, IFNγ, interleukin-1 
(IL-1), interleukin-6 (IL-6), and elevated soluble CD163 
(sCD163) – marker of activated macrophages [11]. Tonial 
et al. observed that ferritin ≥ 300 μg/l correlates with lon-
ger duration of total hospitalization and, in the intensive 
care unit, longer time of mechanical ventilation, higher 
need of vasopressor-inotropic support, and Paediatric In-
dex of Mortality 2 (PIM2) [12]. Ferritin ≥ 1.980 μg/l com-
bined with CRP ≥ 6.7 mg/ml indicates a 46% risk of death 
in PICU, whereas ferritin < 1.980 μg/l with the same CRP 
level provides only 4.65% risk of mortality [13].  

Patients with ferritin levels ≥ 1000 μg/l had a consid-
erably higher risk of DNAemia. Multiple DNA viruses 
were found in 93% of ferritin ≥ 1000 μg/l individuals, 
substantially related to the presence of Epstein-Barr virus, 
human herpesvirus 6, and adenovirus. Ferritin level also 
correlated with mortality, with the highest risk (56%) with 
concentrations ≥ 3000 μg/l [14].

Ferritin has the potential to be used in confirmation 
of early-onset sepsis in preterm newborns, which is a lead-
ing cause of morbidity and mortality. C-reactive protein, 
serum amyloid A, Helicobacter pylori, serum amyloid P, 
and ferritin (> 51 μg/l) were significantly raised in umbil-
ical blood in a group with confirmed EOS in a study by 
Mithal et al., but more research is needed to confirm these 
relationships and the utility of probable markers [15]. 

COVID-19

The hyperinflammatory cytokine storm caused 
by the severe acute respiratory syndrome coronavirus  
2 (SARS-CoV-2) infection causes significantly more mor-
bidity and mortality than any direct viral cytotoxicity. 
Some of the patients had a lower respiratory tract involve-
ment – 61% of them had normal ferritin values based on 
age and sex reference values, while 39% had ferritin levels 
that were greater than reference values [16]. COVID-19 
is a new member in the spectrum of hyperferritinaemic 
syndrome (besides adult-onset Still’s disease, macrophage 
activation syndrome, cAPS, and septic shock). 

The precise role of ferritin in the pathogenesis of 
COVID-19 at the cellular level has not yet been thor-

oughly determined. However, it is currently understood 
that cytokines increase the liver’s production of defence 
proteins, such as ferritin and CRP, in response to injury. 
Primarily, IL-1β, IL-6, and IFN-γ molecules stimulate fer-
ritin transcription and translation. 

Macrophages and injured cells make up another pos-
sible cause for increased ferritin levels. Ferritin is sig-
nificant because it encourages the release of additional 
pro-inflammatory mediators, which raises the inflamma-
tory burden and creates a vicious cycle. Ferritin achieves 
this by activating NF-кB and increasing ferritin gene 
transcription [9].

Zachariah et al. analysed ferritin concentration and 
CRP in the severe phase of SARS-CoV-2 infection. In  
53 of 58 patients a median ferritin concentration of 610 μg/l  
(IQR, 359–1280), and elevated CRP measured in 58 of   
58 patients, were both consistent with severe inflamma-
tion. Those with severe illness exhibited higher peak lev-
els of ferritin, together with IL-6 and D-dimer. High mean 
peak inflammatory markers were also seen in patients who 
needed mechanical breathing (ferritin, CRP, procalcitonin, 
D-dimer, and IL-6) [17–19].

Whittaker et al. noticed that children in the PIMS-TS 
(severe acute respiratory syndrome coronavirus 2) group 
(n = 13) who met the diagnostic criteria for Kawasaki 
disease (KD) were older, had higher ferritin, neutrophil, 
CRP, fibrinogen, and troponin levels and had lower lym-
phocyte counts than those with KD pre-COVID-19 [17].

Multisystem inflammatory syndrome in children was 
linked to elevated levels of blood biomarkers, including 
ferritin, CRP, D-dimer, and troponin, all of which indi-
cate inflammation. High levels of these markers have also 
been linked to cytokine storm, multi-organ failure syn-
drome, and poor prognosis [20]. 

Children with critical COVID-19 had substantially 
higher levels of ferritin, IL-6, IL-10, and procalcitonin.  
It may be linked to the immunological dysregulation-in-
duced systemic cytokine storm [21]. In terms of immuno-
logic biomarkers, non-survivors had considerably higher 
levels of serum ferritin and IL-6 than survivors [19].

Findings imply that 7 indices (T, Th, Tc, IL-6, IL-10, 
RBC, and Hb) can assist clinicians diagnose COVID-19 
severity in children early and provide a laboratory founda-
tion for clinicians to treat children with serious COVID-19 
[21]. It is recommended that serum ferritin, WBC count, 
lymphocyte count, platelet count, and IL-6 be monitored 
in hospitalized patients with respiratory distress as indica-
tors for probable severe disease development [19].

 Serum ferritin levels were high in 79% of chil-
dren with cardiac involvement (median, 438 µg/l; IQR,  
420–846 µg/l). All of these inflammatory indicators (fer-
ritin, CRP, procalcitonin, and IL-6) were substantially  
higher (p < 0.05) in individuals who needed to be admit-
ted to the intensive care unit compared to those who were 
handled just on the ward [22].
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FERRITIN IN PSYCHIATRIC DISORDERS  
IN CHILDREN

ANOREXIA NERVOSA

The ferritin levels are higher in anorexic (AN) patients 
[23, 24]. The aetiology of this is uncertain. Starvation 
and life-threatening actions during AN causes laboratory 
changes [25]. Ferritin can be a biomarker of malnour-
ishment rather than inflammation and may be used to 
guide the control of that condition. Kennedy et al. linked 
higher ferritin levels to iron storage following erythrocyte 
breakdown induced by low haematocrit levels caused by 
starvation [26]. Starvation occurring at the hepatocyte 
level can also activate ferritin synthesis [23].

Ferritin levels may be connected to high thyroid-stim-
ulating hormone (TSH) in adolescents under the age of  
16 years, which may help avoid the negative effects of iron 
deficiency and thyroid problems in AN patients [27]. 
Concerning dental issues, which are widespread in pa-
tients with eating disorders, Boillot et al. established that 
greater ferritin levels are connected with a higher like-
lihood of a generally decreased periodontium, particu-
larly in women with AN (p = 0.02) [24]. Pettersson et al. 
showed that in 3 years’ observation following hospital-
ization, ferritin levels were lower than at the beginning. 
The rationale was that more women had regular periods, 
which resulted in iron loss [28]. Moreover, when patients 
began to eat properly and gain weight, ferritin levels 
dropped significantly [23, 26].

FERRITIN IN ENDOCRINE DISEASES 
IN CHILDREN 

OBESITY

In obese and overweight individuals, high ferritin was 
found to be an inflammatory indicator [9]. According to 
the findings of Shim et al., ferritin is linked to insulin re-
sistance (IR) and abdominal fat. In obese people ferritin 
correlates significantly with hyperglycaemia, triglycerides 
(TG), and IR indicators, as well as with whole-body fat 
(p = 0.002 for males but not females) [29]. In research 
by Shattnawi et al. obese adolescents had higher ferritin  
levels [30]. Furthermore, high ferritin levels were cor-
relate with higher total cholesterol (TC), low-density lipo-
protein cholesterol (LDL-C), and TG in boys. However, in 
both girls and boys elevated ferritin was negatively linked 
to low high-density lipoprotein cholesterol (HDL-C) [31].

In the research conducted by Zhang et al. the opti-
mum cut-off value for ferritin in nonalcoholic fatty liver 
disease (NAFLD) in obese individuals was ≥ 58.55 μg/l, 
with a sensitivity of 60.0% and a specificity of 77.9%.  
It was discovered that high ferritin levels were substan-
tially related with the risk of NAFLD [32]. Ferritin in  

NAFLD can indicate pro-inflammatory cytokine activa-
tion, which can affect the liver [11, 33].

In adults, elevated ferritin correlates with hyperten-
sion and can influence atherosclerosis [34]. In a study by 
Alam et al. of obese grown-ups, elevated ferritin levels 
were connected to fat cell acute phase reactant production. 
A positive correlation between ferritin and increasing 
BMI (body mass index) was found [35].

In conclusion, the elevated ferritin levels in both 
adults and children are associated with metabolic syn-
drome, IR and abdominal fat [29], dyslipidaemia [31], 
diabetes [36], NAFLD [32], and hypertension [34].

METABOLIC SYNDROME

High ferritin levels can relate to excessive iron stor-
age and oxidative damage as well as chronic inflamma-
tion, all of which can cause metabolic syndrome (MetS) 
components to develop [29, 37]. As discovered by Shim 
et al., high ferritin levels correlate significantly with MetS 
elements: hyperglycaemia, TG, waist circumference,  
IR indicators, and whole-body fat [29]. 

Moreover, Suárez-Ortegón et al. found a significant 
correlation between ferritin and cardiometabolic risk 
factors in boys between the ages of 5 and 16 years, who 
experienced 2 or more episodes of increased ferritin con-
centration, particularly at the age of 5 years and through-
out adolescence (p < 0.05) [38]. Elevated ferritin levels are 
also associated with MetS and increased alanine amino-
transferase, which can suggest hepatocytes dysfunction as 
a cause of higher serum ferritin in blood [39]. 

What is more, Kim et al. in a cohort of 2414 teen-
agers [31], Ellidag et al. in a cohort of 4205 individuals 
[40], and Shim et al. in a study with 15,963 people [29] 
all observed the same negative connection between serum 
ferritin and HDL-C levels. However, according to Yi et al., 
elevated ferritin raises HDL-C levels [39].

DIABETES MELLITUS

Patients with diabetes mellitus type 1 (T1DM) have 
higher ferritin levels (p < 0.001) than healthy individuals 
[36, 41]. Ferritin causes excessive capillary permeability in 
the inflammatory pathway, glomerular basement membrane 
thickening, and apoptosis of the endothelial cells [36].

A study by Metwalley et al. comparing ferritin levels 
in children with type 1 diabetes to healthy controls 
showed that ferritin levels were considerably higher  
(p < 0.001). In a diabetic group after controlling for age, 
gender, illness duration, BMI, blood pressure, HbA1c, 
urine albumin excretion, and fasting lipids, ferritin was 
found to be an independent predictor of microvascular 
complications frequently observed in diabetic individuals 
(p < 0.001) [36]. What is more, a cut-off value of ferri-
tin was found in patients with microvascular complica-
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tions (163.6 μg/l, with sensitivity of 92.1% and specificity 
of 93.4%) [36].

Research done by Ayça et al. found no link between 
T1DM and various anaemia markers including haemo-
globin, red cell distribution, serum iron, and total serum 
iron-binding capacity [41]. This finding implies that 
T1DM children were not at risk for anaemia. In addi-
tion, only ferritin was significantly elevated (p = 0.001) in 
T1DM patients, suggesting an inflammatory background 
in this group [41]. Furthermore, it was observed that  
elevated ferritin, when used as a risk factor for developing 
T1DM in childhood, is not an accurate predictor [42].

FERRITIN IN RHEUMATOLOGICAL DISEASES  
IN CHILDREN

In rheumatological diseases high ferritin levels are 
mainly associated with its aetiopathology. High serum 
ferritin levels are especially connected with systemic in-
flammatory response caused by co-existing MAS [43–47]. 
Macrophage activation syndrome, as a hyperferritinae-
mia and inflammatory cytokine indicator, is a common 
consequence of autoimmune disorders such as juvenile 
idiopathic arthritis (sJIA) [9, 11]. In rheumatic illnesses 
ferritin cut-off levels higher than 684 μg/l are thought to 
coexist with MAS [9].

KAWASAKI DISEASE

Although elevated ferritin is uncommon in KD, Kim 
et al. found a considerably higher ferritin level with 
a cut-off value of 120.8 μg/l, with sensitivity and specific-
ity of 74.5% and 83.3%, respectively, when compared to 
other acute febrile diseases (p = 0.003) [43]. High ferritin 
levels in KD patients gradually decrease following IVIG 
therapy [43]. Consequently, individuals with IVIG resis-
tance have higher ferritin levels [44, 48, 49].

In Kawasaki illness accompanied by MAS ferritin lev-
els are closely associated [43–45]. In research by Kim et al. 
ferritin levels were substantially increased (p = 0.001) 
above 500 μg/l at the time of admission. Hyperferritinae-
mia in these patients was also linked to enlarged liver and 
spleen [31].

JUVENILE IDIOPATHIC ARTHRITIS

Serum ferritin concentrations are higher in sJIA than 
in KD patients [44]. According to Mizuta et al., ferritin 
values were as follows: 1189 μg/l vs. median 146.5 μg/l, 
range: 14–2376 μg/l (p < 0.0001) in sJIA and KD, respec-
tively. The serum ferritin threshold value was 369.6 μg/l 
[44]. Furthermore, sJIA, like KD, has greater ferritin lev-
els when linked to MAS [46, 47]. In research by Guo et al. 
the median ferritin level was 1500.0 μg/l for patients with 
systemic JIA with MAS and 1246.0 μg/l for individuals 
with sJIA without MAS (p < 0.01) [46].

FERRITIN IN LUNG DISEASES IN CHILDREN

MYCOPLASMA PNEUMONIAE 

In the early stage of Mycoplasma pneumoniae (MP) 
infection macrophages are activated to produce cyto-
kines such as tumour necrosis factor TNF-α, which then 
induce ferritin synthesis. Higher ferritin levels suppress 
the immune system by inhibiting lymphocyte prolifer-
ation, which is also reflected in increased apoptosis by 
TNF-α [50].

Ferritin together with IL-18 and serum lactate de-
hydrogenase were studied to distinguish refractory and 
common pneumonias caused by MP. The results revealed 
that this combination was efficient in diagnosing the re-
fractory type (persisting fever, worsening radiological 
findings, and ineffectiveness of macrolides) [50]. Ferritin 
was significantly higher among patients with only MP in-
fection, treated by macrolides and methylprednisolone, in 
contrast to others (p < 0.005), which confirms previous 
studies [50, 51]. 

FERRITIN IN NEUROLOGICAL DISEASES  
IN CHILDREN

RESTLESS LEGS SYNDROME

Restless legs syndrome (RLS) is a neurological sleep 
disorder defined by an urge to move, and it is generally 
accompanied by unpleasant feelings as well as symptoms 
that are worse at rest, eased by movement, and most se-
vere at night [52]. Dopaminergic dysregulation and brain 
iron abnormalities are linked to systemic iron shortage, 
circadian change in availability, or metabolic insufficiency 
in the substantia nigra [53]. Correlation between the in-
cidence of RLS and iron deficiency anaemia was found in 
61.2% of anaemic patients. Ferritin levels below 50 μg/l 
lead to the increasing frequency of RLS in both adults and 
children [54]. However, iron supplementation, despite 
a significant change in ferritin levels after 8 weeks of treat-
ment, does not substantially reduce symptoms of RLS.  
At between 24 and 60 doses of iron the rise of ferritin did 
not correlate with the actual number of doses given. The 
supposed explanation is an increase in hepcidin, an iron 
homeostasis regulator, which, through a feedback loop 
mechanism, inhibits iron absorption in the intestine [55].

Periodic limb movement disorder (PLMD) is 
a similar condition, but it differs by occurring while 
sleeping in contrast to RLS, which occurs while awake 
[56]. Ferritin levels for PLMD patients were likewise 
below 50 μg/l in 71.8% of cases in the research by Si-
makajornboon et al. This group had a higher peri-
odic limb movement index (PLMI) than those with 
ferritin higher than 50 μg/l. After 3 months of ther-
apy with iron sulphate, the PLMI decreased signifi-
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cantly, coinciding with a rise in ferritin (41–74 μg/l;  
p < 0.001 for both) [57]. 

It is noteworthy that both RLS and PLMD can coex-
ist with attention deficit hyperactivity disorder (ADHD). 
All 3 diagnoses are thought to be mediated by the brain’s 
dopamine production system, which is iron-dependent; 
hence, its low level may exacerbate manifestations com-
mon for these diseases: hyperactivity, irritability, and mo-
tor restlessness [56].

CEREBRAL PALSY

Cerebral palsy (CP), the most prevalent physical 
disability in children, affecting 2–3 out of 1000 births, 
has multiple aetiologies of brain injury, and about 90% 
of them occur during the perinatal period. Studies on CP 
patients have revealed a significant reduction in serum 
ferritin levels when compared to healthy control groups, 
implying that malnutrition affects iron [58, 59]. 

Although the role of iron in human studies on brain 
development is inconsistent, experiments on laboratory 
animals confirm the role of iron in myelination, learning 
memory, and cognitive and socio-emotional functioning 
[60]. Tomoum et al. discovered also a negative relation-
ship between ferritin and the 5 grades of gross motor 
function categorization, the fifth of which includes the in-
ability to maintain antigravity posture [59].

Ferritin trend was not associated with decreased 
haemoglobin, suggesting a potential role of ferritin as 
a marker of pre-anaemic phase in CP patients. Because 
children with CP frequently require multi-stage ortho-
paedic surgery, it is crucial to assess haemoglobin and fer-
ritin levels to estimate the risk of postoperative anaemia 
and initiate preventive measures. Mohan et al. showed 
that 89% of children with CP were found to have low fer-
ritin levels preoperatively compared to 18.2% in the con-
trol group [58]. In summary, ferritin levels should be 
measured in children with CP due to its role as indicator 
of malnutrition and early predictor of anaemia, as well as 
to prevent worsening of neuromotor symptoms.

FERRITIN IN PSYCHIATRIC DISORDERS  
IN CHILDREN

Attention deficit hyperactivity disorder is one 
of the most common disorders in child and adolescent 
psychiatry, with a frequency of over 5%. Low iron level, 
as measured by ferritin, may indicate a higher risk of hy-
peractivity [61]. In a study by Mahmoud et al. the mean 
ferritin concentration for children with ADHD was 24.8 
±14.1μg/l (range 3–65 μg/l) vs. 32.6 ±18.7 μg/l (range 
7–72 μg/l) in healthy controls (p = 0.03). The decreased 
level of ferritin affected both hyperactive and inattentive 
types of ADHD [62]. A low level of iron, especially in 
the brain, which plays a crucial role in the production 
of dopamine, reflected by a lower level of ferritin, may 

lead to more apparent ADHD symptoms [63]. Attention 
deficit hyperactivity disorder is associated with comor-
bidities such as conduct disorder and specific learning 
difficulties, where increased ferritin levels have been ob-
served. However, a negative correlation between ferritin 
and the overall number of psychiatric diagnoses in chil-
dren with ADHD was found (r = –351; p = 0.0001) [64]. 
Attention deficit hyperactivity disorder is more common 
in children with epilepsy than in the general paediat-
ric population (8–77%), and ferritin levels significantly 
increase in this comorbidity compared to only ADHD- 
affected or healthy patients [65].

About 30% of children with autism spectrum disorder 
suffer from iron deficiency, which has a negative impact 
on brain development [66]. In research by Bener et al., 
ferritin levels in autistic children were significantly lower 
than in the healthy control group (p < 0.001) [67]. 

Tourette syndrome is characterized by motor and ver-
bal tics, and its aetiology is thought to be mostly due to 
genetic defects [68]. Low iron levels, and therefore fer-
ritin levels, are considered to play a pathogenic role in 
tics [69].  In a study by Gorman ferritin was significantly 
lower (mean value 55 μg/l; p = 0.03) compared to controls 
(mean value 72.2 μg/l) but remained within acceptable 
limits. However, the intensity of ticks seems to have no 
connection with the ferritin concentration. A positive 
association between low ferritin and the putamen, sen-
sorimotor, midtemporal, and subgenual cortices volume 
measured in MRI was found, which might indicate that 
ticks have less inhibitory control [69].

Also, ferritin can be used as a predictive factor in 
a child’s development. There are reports that higher 
ferritin levels correlate with Early Learning Composite 
of cognitive functions (fine motor, visual reception, re-
ceptive language, expressive language) in 1–3-year-old 
children. With a concentration of 17 μg/l, the maximum 
level of early laparoscopic cholecystectomy (ELC) was 
obtained. A 5-unit rise in serum ferritin causes a 4-unit 
increase in ELC below the ELC maximum, but increases 
above the ELC maximum are relatively low. These find-
ings suggest that the recommended cut-off value for fer-
ritin in young children should be 17–18 μg/l [70].

FERRITIN IN CHILDHOOD INFECTIOUS 
DISEASES

FEBRILE SEIZURES

Fever can exacerbate the detrimental consequences 
of low ferritin levels on the brain, making seizures more 
likely [71]. Otherwise, low blood ferritin levels may re-
duce the seizure threshold because iron is required for 
the functioning of several enzymes and neurotransmitters 
in the central nervous system [72–74]. KÖksal et al. showed 
that low serum ferritin levels [74] and iron deficiency may 
be risk factors for the onset of febrile seizures [72, 75]. 
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According to Papageorgiou, iron deficiency, rather 
than anaemia, is linked to recurrence of seizures. Pa-
tients with a history of seizures had lower ferritin levels 
than individuals who had their first episode of seizures 
[76].  Similarly, the analysis of Daoud and Papageorgiou 
showed that plasma ferritin levels are considerably lower 
in children with complex febrile seizures [73, 76] whereas 
total iron binding capacity (TIBC) levels are much higher 
[76]. For children with a history or who are at high risk 
of febrile seizures, iron status screening should be consid-
ered as routine [76]. 

FERRITIN IN CARDIOVASCULAR DISEASES 
IN CHILDREN

The concentration of ferritin in children with various 
cardiovascular illnesses relies on iron status, inflamma-
tion, compensatory secondary erythrocytosis, and history 
of blood transfusions. Reduced iron in the myocardium is 
linked to a reduction in systolic function, which directly 
impacts heart function. Independent risk variables for 
right heart failure (HF) were higher pulmonary arterial 
systolic pressure and lower ferritin levels  [77].

Patients with HF with isolated low ferritin levels that 
did not correspond to bone marrow iron insufficiency 
had a prognosis that was similar to those with normal fer-
ritin values, so ferritin should not be used to detect iron 
shortage in HF patients, but it could be used as a safety 
criterion to avoid iron therapy in individuals with iron 
excess [78].

Due to compensatory secondary erythrocytosis, indi-
viduals with cyanotic congenital heart disease (CCHD) 
are predisposed to iron shortage. In the CCHD group, 

iron-deficient participants had substantially lower 
mean serum ferritin levels than those who were iron- 
sufficient (0.077 ±0.046 µg/l vs. 0.84 ±0.117 µg/l;  
p < 0.001). There were no significant changes in serum 
ferritin levels or mean TIBC between the CCHD and con-
trol groups among children aged 6–23 months [79].

Arrhythmias may be linked to iron deficiency in 
children who do not have structural cardiac disease. Pw,  
Pw max, and Pw dis; QT, QTc, and QTc dis; Tp-Te,  
Tp-Te dis, Tp-Te/QT, and Tp-Te/QTc were substantially 
longer in children with low ferritin levels (< 15 µg/l) com-
pared to the group with ferritin > 25 µg/l (p < 0.05). There 
was no change in left ventricular diastolic end wall thick-
nesses (IVST, PWT) or left ventricle contractility indices 
(LVEF, LVSF) between the patients with low ferritin levels 
and the control group [80]. 

Due to iron overload and anaemia, multitransfused 
children are more prone to left ventricular diastolic dys-
function, which is indicated by poor relaxation. Left 
ventricular FS (fractional shortening) and serum ferritin 
level had a weak negative connection (r = 0.77, p < 0.001). 
Chelation therapy and high adherence to keep ferritin 
levels below 1000 µg/l result in a favourable cardiovascu-
lar prognosis [81].

FERRITIN IN LUNG DISEASES IN CHILDREN

TUBERCULOSIS 

Iron is an essential factor for the growth and vir-
ulence of Mycobacterium tuberculosis. To compete for 
the mentioned microelement with the host, this pathogen 
produces siderophores, which are extracellular binding 
molecules capable of removing iron from both transfer-
rin and ferritin. Iron is transported from transferrin to 
ferritin and stored intracellularly as part of a physiologi-
cal process in the human body. In defence mechanisms, 
the quantity of transferrin, as well as the uptake of dietary 
iron, is reduced during bacterial infection. Consequently 
ferritin levels are also affected and decrease [82].

Tuberculosis can have active form with symptoms or 
latent (LTBI) without clinical manifestation; however, 
mycobacterial antigens are detected in both cases [83]. In 
a study by Comella-Del-Barrio et al. ferritin differentiated 
QFT-GIT-positive patients in active and latent infection 
groups with high success (p = 0.019; mean value for ac-
tive:109 μg/l; LTBI: 52.5 μg/l). Nevertheless, a combination 
of IP-10, IFN-gamma, ferritin, and 25(OH)D had the high-
est diagnostic performance to distinguish between active 
TB (93.2%) and LTBI (90%) [84]. In a study comparing 
the performance of these tests, in the TST-negative group, 
lower ferritin was associated with QFT (IGRA Quanti-
FERON-TB Gold In-Tube)-positive results (p = 0.036; 
cut-off for differentiating QFT+ and QFT = 37.5 μg/l). In 
the TST-QFR+ group, besides low ferritin level, the time 
of exposure was shorter (< 2 months). This suggests that 

TABLE 1. Trends in ferritin concentration in selected medical  
conditions

Trend in ferritin 
concentration

Medical condition

↑ Sepsis [10, 12–15]
COVID-19 [17, 18]
Anorexia [23–27]
Obesity [29–32]
Metabolic syndrome [38, 39]
Diabetes mellitus [41, 42]
Kawasaki disease [43]
sJIA [44]
M. pneumoniae [50, 51]

↓ RLS, PLMS [54–57]
Cerebral palsy [58–60]
ADHD [65]
Autism [66, 67]
Tourette syndrome [68, 69]
Febrile seizures [71–75]
Left ventricular fractional shortening [81]
Tuberculosis [83–86]

ADHD – attention deficit hyperactivity disorder, PLMS – periodic limb movement in sleep,  
RLS – restless legs syndrome, sJIA – such as juvenile idiopathic arthritis



Pediatria Polska – Polish Journal of Paediatrics 2023; 98 63

Ferritin – novel uses of a well-known marker in paediatrics

QFT is a faster test, and ferritin could be a marker for 
primary tuberculosis infection in its early stages [85]. 

It was observed that colony-stimulating factor ferritin 
levels were lower in patients with tuberculous meningi-
tis (TBM)-related stroke (mean value 6.8634 μg/l) com-
pared to children with TBM without stroke (mean value 
11.5167 μg/l). The tendency was opposite for ferritin se-
rum levels; it was higher in TBM-related stroke [86].

CONCLUSIONS

Ferritin levels differ significantly depending on 
the ailment for which they are measured, and this can 
be caused by a variety of factors. As shown, both increas-
ing and decreasing ferritin concentrations are related to 
progression or stadium of the disease (Table 1).  Ferritin 
levels might be used to predict the prognosis of some dis-
eases, and they frequently correlate with other indicators, 
not just biochemical ones. As a result, ferritin appears to 
have a greater impact than previously thought.
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