
INTRODUCTION

WHO data show that there are about 2 billion people in the
world (about 30% of world population) who suffer from
anaemia, mostly iron deficiency anaemia. Despite its mild
clinical manifestation, such as profound fatigue, iron defi-
ciency anaemia (IDA) is dangerous and its complications
can even lead to premature death. In developed countries,
IDA is predominantly diagnosed in patients because of
other diseases, such as gastrointestinal, oncological, obstet-
ric and gynaecological complications, or as a consequence
of major blood loss, due to extensive surgical manipulation.
According to the literature, the most common cause of IDA
in women of childbearing age is menstrual disorder (such as
frequent and severe menstruation), while at menopause age
men and women usually suffer from IDA because of gastro-

intestinal bleeding. Uncommon IDA causes include malab-
sorption syndrome of various genesis (celiac disease,
Crohn's disease, etc.), different oncological and renal dis-
eases, etc. (Cook et al.,1986; Zuckerman et al., 1992;
Rockey et al., 1993; Kepczyk et al.,1995; Hardwick et al.,
1997; Guralnik et al., 2004; James et al., 2005; De Benoist
et al., 2008; Goddard et al., 2011).

The precursor of IDA is latent iron deficiency. At this stage,
there is a shortage of iron reserves and depot stocks are run-
ning out. Correspondingly, a decrease in ferritin levels is
observed while serum iron levels are normal and/or ele-
vated. No clinical manifestations are observed at this stage.
This condition is usually detected by accident just perform-
ing screening of ferritin levels. Iron deficiency without
anaemia is three times more common than IDA. In such pa-
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tients, the condition of the small intestine should be evalu-
ated, and malabsorption excluded. Treatment should be
started empirically with oral iron supplement and potential
anaemia rates should be reassessed usually after three
months. It should be noted that only 15–20% of iron is ab-
sorbed from the total daily iron intake. In addition, the so-
called “haem” (Fe2+) iron contained in meat and meat
products is best absorbed. In this case, iron is divalent and
enters enterocytes relatively quickly. On the other hand, tri-
valent, “non-haem” (Fe3+) iron in fruits and vegetables re-
quires a complete cascade of transformation to enter the
bloodstream. The duodenum and jejunum proximal part
play key roles to ensure adequate iron absorption (Kumar et

al., 2010, pp. 659–661; Hall, 2011, at p. 419; Hoffman et

al., 2013). That is why it is crucial to evaluate these parts in
detail for patients with latent iron deficiency, in cases when
the aetiologic factor of iron deficiency has not been estab-
lished.

Interest in endoscopic examination of small intestine has
existed for years, but in clinical practice it was not possible
for many years due to the anatomical location of the organ.
Some of the methods developed, such as laparoscopy endo-
scopy, are still in the surgeons' arsenal in these cases, but
their use is limited by strict indications. Thanks to a rela-
tively new endoscopic examination method, namely video
capsule endoscopy (VCE), adopted in clinical practice at the
beginning of the century, it is now possible to evaluate the
small intestine mucosa and identify the type of lesion (Pok-
rotnieks et al., 2000; Ginsberg et al., 2002; Lewis et al.,
2005).

VCE is the most advanced and accurate diagnostic method
used in the small intestine, which is difficult to examine,
and provides an overall view of the entire digestive tract.
Since small intestine reaches 5–7 meters, one of the possi-
ble methods of examination is either device-assisted en-
teroscopy or capsule endoscopy. The benefits of the method
are often discussed in comparison to the competing (and of-
ten complementary) balloon enteroscopy. There are even
some reports from endoscopy centres that it is a standard of
good practice to start with capsule endoscopy and then if
needed (biopsies, therapeutic interventions), continue with
standard endoscopy. Both procedures are relatively safe,
with high diagnostic and therapeutic yields that allow
evaluation of the small bowel. However, the balloon en-
teroscopy procedure is laborious, labour-intensive and
time-consuming and does not guarantee a complete review
of the small intestine, even when the endoscope is adminis-
tered to the same patient, both orally and anally. Further-
more, VCE is an optional diagnostic method for patients
with iron deficiency anaemia of uncertain aetiology, gastro-
intestinal bleeding of uncertain aetiology, Crohn's disease
and suspected small bowel tumour (Pokrotnieks et al.,
2000; Ginsberg et al., 2002; Napierkowski et al., 2005; Rey
et al., 2006; Rondonotti et al., 2007; Sidhu et al., 2008; La-
das et al., 2010).

Enteropathy is a generic name for various diseases of the
small intestine. The condition is characterised by changes in

the mucous membranes of the small intestine due to inflam-
mation, which often leads to changes of the intestinal villus,
erosions of the mucous membranes and ulcers. The aetiol-
ogy of enteropathy can sometimes be identified, for exam-
ple — gluten enteropathy and medication enteropathy —
non-steroidal anti-inflammatory drugs (NSAID). Nosologi-
cally diagnostics of enteropathy usually is one of the big-
gest challenges in modern gastroenterology (Allison et al.,
1992; Bjarnason et al., 1993; Goldstein et al., 2005; Gra-
ham et al., 2005; Maiden et al., 2005; Aabakken et al.,
2009; Feldman et al., 2010, at pp. 1797–1819). The clinical
picture of enteropathy may be described by a combination
of chronic diarrhoea and malabsorption syndrome. Pain
syndrome is usually uncommon, but may become the lead-
ing symptom in case of ileus. Blood tests often reveal mi-
crocity anaemia or malabsorption due to B12 deficiency
anaemia. Leucocytosis, accelerated erythrocyte sedimenta-
tion rate, elevated C-reactive protein levels, faecal calpro-
tectin are indicative of an inflammatory process (Feldman et

al., 2010, at pp. 1797–1819).

The analysis of capsule endoscopy data uses endoscopic
classification of enteropathies: erythematous, erosive,
haemorrhagic, congestive, NSAID-associated, protein-
losing enteropathy, and gluten-sensitive (in celiac disease)
(Aabakken et al., 2009; Farlex et al., 2014). The last three
(NSAID-associated, protein-losing enteropathy, and gluten-
sensitive) enteropathies are widely discussed in the litera-
ture and have a direct correlation with IDA. However, clini-
cal relevance and possible association of other types of en-
teropathy, such as erythematous, erosive, congestive and
haemorrhagic with latent iron deficiency or iron deficiency
anaemia is unclear. The aim of this study was to evaluate
potential correlation between different types of enteropathy
and iron absorption disturbances. A secondary endpoint was
to evaluate correlation between FACIT-fatigue score and
presence of anaemia.

MATERIALS AND METHODS

Patient selection. Age restriction was applied to paediatric
patients. Only those patients who satisfied the inclusion cri-
teria and were able to follow the instructions were enrolled
in the study.

The inclusion criteria were:

• both genders and adult patients;

• had already performed upper and lower endoscopy;

• no contraindications for VCE;

• data available on full blood count, iron and ferritin levels
at least four weeks before VCE.

The exclusion criteria were

• patients, who already had a diagnosis of gluten-sensitive
enteropathy or positive celiac disease serology tests
(transglutaminase or endomysial antibodies);
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• no latent iron deficiency / iron deficiency anaemia;

• patient regularly used non-steroidal anti-inflammatory
drugs at least two months before VCE;

• patients with chronic renal disease and protein-losing
enteropathy that were confirmed by capsule endoscopy,
were retrospectively excluded from the study.

The study was performed at the Latvian Maritime Medical
Center “Gastroklinika” from November 2014 to November
2018. Written informed consent to undergo a VCE proce-
dure and oral iron absorption test was obtained from each
patient.

Iron deficiency anaemia. We used the WHO definition of
anaemia: Iron deficiency anaemia is defined by the combi-
nation of a low haemoglobin Hb < 12 g/dl (7.4 mmol/l) in
women, 13 g/dl (< 7.7 mmol/l) in men, low serum iron
(< 7.1 µg/l), low serum ferritin (storage form of iron)
(< 30 ng/l), and low transferrin saturation (< 15%).

Video capsule endoscopy. For VCE we used one capsule
endoscopy system: OMOM Capsule Endoscope. The Cap-
sule Endoscopy system was equipped with the standard
software application. Pictures were taken at the rate of
2 fps. All patients underwent standard bowel preparation
prior to VCE. One interpreter with experience of more than
600 VCE evaluated each case. Internationally recognised
definitions and criteria were used for interpretation (Aabak-
ken et al., 2008).

Enteropathy. Enteropathy was defined as any disorder of
the intestine. There was no publication found in the
MEDLINE database, which could precisely define the types
of enteropathy mentioned below. That is why we developed
our own definitions for different types of enteropathy found
by VCE. With the term of erythematous enteropathy, we de-
fined a pathologic condition of the small bowel, which was
characterised by redness of the mucosa and abnormal look
of the villi. With the term of congestive enteropathy, we de-
fined a pathologic condition of the small bowel, which was
characterised by plethora of the mucosa (swelling villi) and
was outlined against a spastic bowel background. With the
term of erosive enteropathy, we defined a pathologic condi-
tion of the small bowel, which was characterised by visually
diagnosed multiple various size erosions in each part of the
small bowel (duodenum, jejunum, ileum). With the term of
haemorrhagic enteropathy, we defined a pathologic condi-
tion of the small bowel, which was characterised by visually
diagnosed multiple bleeding small bowel lesions. With the
term of segmental enteropathy, we defined a pathologic
condition of the small bowel, which was characterised by
isolated damaged mucosal segments in the small bowel
(Derovs et al., 2012, pp. 11–14.).

Oral iron absorption test (OIAT). Due to technical rea-
sons, we could not perform VCE and OIAT in one day, so
the procedures were split in time. The interval between the
procedures was no longer than two months. OIAT is a good
index for the evaluation of absorption defects and can be a

screening clinical test of IDA. The low-dose OIAT test as-
sumes that intestinal iron absorption is higher in iron-
deficient subjects than in those with normal or increased
iron stores (Jensen et al., 1998; Hacibekiroglu et al., 2013).

The patients were given 50 mg iron gluconate orally at
10:00 am on an empty stomach. S-iron was measured just
before iron consumption by a venous sample for baseline
T0, and after 1, 2 and 3 h. Patients had no food or drink, ex-
cept still water between T0 and T3h. All tests were con-
ducted at the same qualified laboratory for research pur-
poses. If iron levels increased three hours after the
administering of the test, a level three times from baseline
absorption in the intestine was considered normal.

FACIT questionnaire. Common symptoms of IDA include
fatigue and exercise-associated dyspnoea, poor mental per-
formance and cold intolerance. To capture the severity and
impact of fatigue due to IDA we used the Functional As-
sessment of Chronic Illness Therapy — fatigue (FACIT-fa-
tigue) scale. This is a 13-item instrument designed to assess
fatigue/ tiredness and its impact on daily activities and func-
tioning in a number of chronic diseases. The instrument in-
cludes items such as tiredness, weakness, listlessness, lack
of energy, and the impact of these feelings on daily func-
tioning (e.g., sleeping, and social activities). The FACIT-fa-
tigue scale has sound measurement properties and is an ap-
propriate and interpretable assessment of fatigue among
IDA patients with various underlying conditions. Items are
scored on a 0–4 response scale with answers ranging from
“Not at all” to “Very much so”. To score the FACIT-fa-
tigue, all items are summed to create a single fatigue score
with a range from 0 to 52. For all FACIT scales and symp-
tom indices — the higher the score, the better the QOL
(Yellen et al., 1997; Rosenzweig et al., 1999; Cella et al.,
2002; Miller et al., 2013; Sarah et al., 2015).

Statistical analysis. Then patient’s related data, VCE pro-
cedure related factors and iron absorption test related fac-
tors were entered into a database for further processing and
analysis.

Continuous variables were expressed as mean ± standard
deviation, whereas the categorical ones were expressed as
percentages. Comparison was made between patients with
lesions at VCE and patients without lesions.

The Chi-square (Fisher’s exact test) was used to measure
association between anaemia and enteropathy. Statistical
significance was considered at p = 0.05 significance level. p

in the range of 0.05–0.10 was considered that some associa-
tion is present in the data (Greenland et al., 2016). The data
was statistically processed with the IBM SPSS 25.0 soft-
ware (IBM Corp., Armonk, NY, USA).

Ethical aspects. The research was carried out in accordance
with the Helsinki Declaration and approved by the Rîga
East University Hospital Ethical Committee.
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RESULTS

Patient population. In the time period of the study we per-
formed 70 VCE, of which we excluded 22 patients: seven
due to exclusion criteria, eight patients could not complete
the questionnaire and seven patients decided to quit the
study because did not want to apply for OIAT. A total of 48
patients were enrolled for analysis — 41 (85.4%) female
and 7 (14.6%) male. Patient age varied from 18 to 79 years
(median age was 34.0 (±14)).

VCE findings. Enteropathy was diagnosed in 35 cases
(72.9%): erosive — 17 (48.5%), erythematous — 12
(34.3%) and congestive — 6 (17.2%). There were no haem-
orrhagic enteropathies found in patients enrolled in the
study. By the time of VCE half of the enrolled patients were
suffering from anaemia (24 patients), 18 (75%) patients had
received a diagnosis of enteropathy and six (25%) had no
sign of enteropathy (p = 0.097). The results were not statis-
tically significant, although we suggest that this might be a
variable of interest.

Anaemia / latent iron deficiency. Latent iron deficiency
(decreased ferritin level with normal haemoglobin levels in
the normal range) was diagnosed was diagnosed in 17 pa-
tients (35.4%).

OIAT showed that at T0, patients without enteropathy pre-
sented with iron levels from 2.6 mmol/l to 32.4 mmol/l and
in patients with enteropathy the iron level was from 2.6
mmol/l to 24.6 mmol/l. After three hours, there was an in-
crease of iron level from 9.65 mmol/l to 32.32 mmol/l in the
patient group without enteropathy and 9.4 mmol/l to 24.6
mmol/l in the group with enteropathy.

A total of 33 (68.7%) patients had problems with iron ab-
sorption, of whom eight (24.3%) had no sign of enteropathy
and 25 (75.7%) were diagnosed with a type of enteropathy
during VCE.

Patients with anaemia had a FACIT-fatigue median score of
19.4 and patients without anaemia scored 26.15 (p = 0.087).

DISCUSSION

IDA is one of the most frequent problems of the modern
world since almost one quarter of the population is anaemic.
The highest prevalence of anaemia is in preschool-age chil-
dren (47.4%, 95% CI: 45.7–49.1), and the lowest is in men
(12.7%, 95% CI: 8.6–16.9%). The population group with
the greatest number of individuals affected is non-pregnant
women (De Benoist et al., 2008). Since we excluded chil-
dren in our study and only included adults, we also ob-
served this distribution as the study group included five
times more women than men. Anaemia is more frequent in
the 60- to 70-year old age group than in the 40–60 year-old
group.

The prevention and treatment of iron deficiency is a major
public health goal. Even patients that are asymptomatic

should receive treatment because of high mortality risks.
Challenges in treatment of iron deficiency usually include
finding and addressing the underlying cause of IDA, as well
as selecting a proper treatment option for a patient since all
treatments have their flaws. The main approach is associ-
ated with restoration of iron levels by oral or intravenous in-
fusions. Oral medication is easily administered and effec-
tive for most patients, as well as initial coast is low, but has
gastrointestinal side effects, associated with prolonged treat-
ment time and is not applicable in severe cases (Stanley et

al., 2019).

Oral medication could be used for patients with IDA, but
only in those cases that have no sign of enteropathy, since
absorption in the small intestine requires healthy mucosa
(Stanley et al., 2019). Our study showed that patients with
enteropathy suffered from anaemia three times more than
patients who did not have any changes in the small intes-
tine. In this interim analysis we did not obtain a statistically
significant correlation between the presence of enteropathy
and anaemia, but a link between these two pathologies (p =
0.097) was suggested. Thus, this relationship requires fur-
ther study. We speculate that a statistically significant corre-
lation could be obtained by increasing the number of pa-
tients, since the total number of patients enrolled in our
study was only 48.

A very similar study on IDA using VCE suggested a need
to promote morphologic agreements in discriminating and
describing the different pictures, which may presumably ac-
count for the large VCE range (38–83%) of the diagnostic
yield in IDA (Rondonotti et al., 2007; Gerson et al., 2015;
Antonella et al., 2019). In comparison to Contaldo et al.,
our analysis of VCE showed that the causes in the majority
of cases of enteropathy were inflammatory and only secon-
darily were vascular (Antonella et al., 2019). This is inter-
esting since we excluded patients that are actively using
NSAIDs.

Absorption problems are also supported by OIAT, since pa-
tients with enteropathy had iron malabsorption and iron lev-
els could not increase as much as expected in comparison
with the second patient group. As iron absorption is gener-
ally between 10–20% of an oral dose, we should use quite
high doses for replacement therapy. This high-dose treat-
ment usually leads to common side effects and as conse-
quence increases the duration of treatment and low patient
compliance (Alleyne et al., 2008). And further, patients
having more severe anaemia report a low quality of life,
mostly because of chronic fatigue, as we demonstrated us-
ing the FACIT-fatigue scale.

Originally developed to assess cancer-related fatigue, the
FACIT has utility as a measure of fatigue in other popula-
tions, such as stroke and HIV (Butt et al., 2012). The psy-
chometric properties of the FACIT-fatigue scale were inves-
tigated using data from a phase 3 clinical trial assessing
ferumoxytol in patients with a history of unsatisfactory oral
iron therapy or in whom oral iron could be used. The statis-
tical analysis assessed the acceptability, reliability, validity
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and responsiveness of the FACIT-fatigue scale. That study
demonstrated that the FACIT-fatigue scale can produce
sound estimates and that it can be used to make an appropri-
ate and interpretable assessment of fatigue among IDA pa-
tients with various underlying conditions (Sarah et al.,
2015). A higher FACIT-fatigue score is associated with bet-
ter quality of life. In our study, statistical significance be-
tween anaemia and the FACIT-fatigue score was not ob-
tained (p = 0.087). However, we need to examine the point
estimate to determine the effect size most compatible with
the data under our model. Once again, the p level can be ex-
plained by the limited number of patients.

This leads us to the logical conclusion that, in cases of IDA
when the upper and lower endoscopy does not reveal any
pathology and the gynaecological tract was investigated (if
applicable), it seems to be useful to use VCE for detection
of enteropathy, because this provides a better choice of
treatment approach and could gradually improve the pati-
ent’s wellbeing.

Unfortunately, our study had several limitations. The
number of patients enrolled in the study was small, which
could be partially associated with our exclusion criteria, as
celiac disease which is the most common enteropathy and
the main indication for VCE is gastrointestinal bleeding.
Secondly, we used visual evaluation of intestinal mucosa by
VCE for diagnosis of enteropathy and in the absence of his-
tological verification, which could be obtained using de-
vice-assisted enteropathy. This could partially limit diag-
nostic value. On the other hand, it should be noted that
presently VCE is one of the leading tools for examination of
small bowel. Furthermore, we are planning to continue this
research, including more patients.

Finally, we speculate that possibly it would be useful to en-
rol another group of patients, such as healthy volunteers or
patients with IDA and enteropathies who would receive pri-
mary treatment for enteropathy without iron substitution
therapy. This would help in obtaining statistically signifi-
cant results, because at the moment correlation between SB
enteropathy and IDA shows only a tendency. This could
minimise the limitations of the study.

CONCLUSIONS

IDA did not show a statistically significant correlation with
enteropathy. However, the obtained results suggest this
study of the association is important, as it potentially could
be explained by small intestine malabsorption. Further re-
search is needed to investigate the precise role of enteropa-
thy in IDA patients.
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DZELZS UZSÛKÐANÂS TRAUCÇJUMI PACIENTIEM AR ENTEROPÂTIJU: VIENA CENTRA STARPPOSMA ANALÎZE

Saskaòâ ar PVO datiem pasaulç ir aptuveni 2 miljardi cilvçku, kas cieð no ançmijas, galvenokârt dzelzs deficîta (DDA). Latents dzelzs
deficîts bez ançmijas ir trîs reizes bieþâks nekâ DDA. Ðâdiem pacientiem jânovçrtç tievâs zarnas stâvoklis un jâizslçdz malabsorbcija.
Pçtîjuma mçríis bija novçrtçt iespçjamo korelâciju starp daþâdiem enteropâtijas veidiem un dzelzs uzsûkðanâs traucçjumiem. Pçtîjums
notika Latvijas Jûras Medicînas centrâ “Gastroklînika” no 2014. lîdz 2018. gadam. Dzelzs uzsûkðanâs tests ar 50 mg orâlo dzelzs glikonâtu,
kâ arî FACIT anketçðana tika veikta visiem pacientiem. Visiem pacientiem, kas bija iekïauti pçtîjumâ, tika veikta arî video kapsulas
endoskopijas (VKE) diagnostika. Kopumâ pçtîjumâ bija iekïauti 48 pacienti, no tiem 41 (85,4%) bija sievietes un 7 (14,6%) — vîrieði.
Enteropâtija tika diagnosticçta 35 gadîjumos: erozîva – 17, eritematoza – 12 un sastrçguma – 6 gadîjumi. Uz VKE laiku pacientiem bija
DDA. Kopumâ 33 (68,7%) pacientiem bija dzelzs uzsûkðanâs traucçjumi, no kuriem 8 nebija enteropâtijas iezîmju, turpretî 25 pacientiem
tika diagnosticçts kâds no enteropâtijas paveidiem. DDA neuzrâdîja statistiski nozîmîgu korelâciju ar enteropâtiju. Tomçr iegûtie rezultâti
liek domât, ka pastâv potenciâli mainîgais lielums, ko varçtu izskaidrot ar tievâs zarnas malabsorbciju. Nepiecieðami turpmâki pçtîjumi, lai
izpçtîtu precîzu enteropâtijas lomu DDA pacientiem.
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