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Abstract 

Objective: The objective of this study was to identify the diagnostic performance of video capsule endoscopy (VCE) 
among patients presenting with iron deficiency anaemia (IDA) and negative bidirectional endoscopy to a gaster-
oendoscopy practice in regional Australia. The secondary objectives were to identify the distribution of findings and 
factors predictive of positive findings in a regional setting.

Results: In total 123 procedures were included in the study. Mean age of the patients was 67.9 years. Females made 
up 60.2% (n = 74) of the study population. Mean haemoglobin and ferritin levels were 93.3 g/L and 11.9 ug/L, respec-
tively. Positive findings were present in 67 procedures (54.5%) with the most frequent finding being small bowel 
angiodysplasia (53.7%, n = 36/67), followed by ulceration/significant erosion (26.8%, n = 18/67), fresh blood (20.8%, 
n = 14/67) and tumour/polyp (16.4%, n = 11/67). Haemoglobin level was the only variable associated with positive 
findings (p = 0.005) in the study population. Of the procedures reporting positive findings outside the small bowel, 
the majority (80%) were within reach of conventional upper endoscopy and may have implications for future practice, 
particularly when allocating health resources in a rural setting.
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Introduction
Suspected small bowel bleeding (SSBB) accounts for 
5–10% of all patients presenting with gastrointestinal 
bleeding and is suspected in patients with persistent 
iron deficiency anaemia (IDA) despite normal upper 
and lower endoscopy [1]. Occult SSBB presents as IDA, 
whilst overt SSBB presents as visible bleeding (haema-
temesis, melena or hematochezia) with or without IDA 
[1]. Video capsule endoscopy (VCE) has been the proce-
dure of choice to investigate SSBB since the early 2000s. 
However, few studies have examined the diagnostic yield 
of VCE and predictive factors in patients with IDA, and 

none within a regional Australian context [2] where 
accessibility to health services may be limited. Consider-
able variability in diagnostic yield exists [2, 3] and there 
is limited data on predictive factors of positive VCE 
findings in patients with IDA [3]. Associations between 
increased yield and greater age, severity of anaemia, 
anti-coagulants, non-steroidal anti-inflammatory drugs 
(NSAIDs) and various comorbidities have been sug-
gested, however these findings need to be confirmed by 
further studies [4–8].

This study was performed at a regional gasteroen-
doscopy clinic in Australia. The primary objective was 
to determine the diagnostic yield of VCE in IDA in this 
setting where referral patterns differ from major urban 
centres. Secondary objectives were to characterise posi-
tive findings for comparison to existing literature, and 
to identify factors predictive of positive findings to aid 
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selection of patients who would most benefit from VCE. 
Appropriate patient selection for VCE has particular 
importance in a regional setting given the impact which 
rurality has on access to specialist healthcare. The vast 
distances between Australian rural towns and major cit-
ies and the concentration of specialists in urban centres 
constitute major barriers to access for regional patients 
[9, 10]. Given that VCE is neither widely available nor 
readily accessible in a regional setting, ideal selection of 
patients is imperative.

Main text
Methods
We conducted a retrospective review of electronic medi-
cal records of all VCE procedures performed at a pri-
vate gastroenterology practice in regional Australia 
from March 2017 to April 2020. All procedures were 
performed using the Pillcam SB3 and analysed using 
the Medtronic rapid reader software by an experienced 
gastroenterologist.

To be included in the study patients had to meet the 
following inclusion criteria: age over 18 years, laboratory 
proven IDA (haemoglobin < 120 g/L for women, < 130 g/L 
for men and ferritin < 30 ng/L) [11], and a negative bidi-
rectional endoscopy in the 12-months prior to VCE. 
Severity of anaemia was classified according to hae-
moglobin levels: mild (upto 110  g/L), moderate (< 110–
80 g/L) and severe (< 80 g/L) using cut-offs defined by the 
World Health Organisation [12]. Exclusion criteria were: 
any pre-existing gastrointestinal conditions believed 
to be the cause of IDA, any extra-intestinal conditions 
believed to be the cause of IDA, known contraindication 
to VCE.

VCE procedure
Patients were instructed to cease oral iron medications 
three days prior to VCE and to have only a light diet the 
day prior to the procedure. On the day of the procedure, 
patients had to fast for 6-h, consume two litres of water 
3-h before capsule ingestion and consume nothing for 
3-h following the ingestion. Bowel preparation solutions 
were not routinely used.

Data collection
The patient’s demographic data and procedure reports 
were extracted to a secure database that included the 
indication for the procedure, gastric and small bowel 
transit times, findings and conclusions. Bowel visuali-
sation was characterised as good or poor depending on 
whether the mucosa was visible for evaluation. Proce-
dures with poor views were included only when signifi-
cant findings were reported. A complete procedure was 
defined as the capsule passing through the ileocecal 

valve during its recording time of 12-h. Capsule reten-
tion was defined as non-passage of the capsule into the 
cecum within 2-weeks of ingestion. Eligible procedures 
were separated according to the Saurin criteria into posi-
tive and negative VCE findings [13]. Lesions categorised 
as P2 were considered a definite cause for IDA and were 
included in the positive results. P2 lesions included sig-
nificant angioectasia, ulceration and widespread erosion, 
tumours, polyps or varices, fresh or active bleeding and 
significant findings outside the small bowel. Negative 
procedures included P1 lesions of uncertain bleeding 
potential and P0 findings indicated normal procedures.

Statistical analysis
Normality tests were initially carried out to study the dis-
tribution of variables. Continuous data was presented as 
mean (95% confidence interval using the t-distribution) 
or median (interquartile range) for normally distributed 
and skewed data, respectively. An unpaired student t-test 
(for normally distributed data) or the Wilcoxon rank sum 
test (for skewed data) was used for comparing the distri-
bution of variables among those with positive and nega-
tive endoscopy findings. Proportional differences were 
assessed using a Pearson’s χ2 test or Fisher’s exact test. A 
p-value < 0.05 was considered as statistically significant. 
IBM SPSS Statistical Software Program (Version 25) was 
used for the analysis.

Results
Of the 297 procedures performed during the study 
period, 123 procedures performed in 120 patients met 
the study inclusion criteria. Three were repeated pro-
cedures for suspected missed lesions; six reported poor 
views. Due to incomplete data, 156 studies were ineligible 
for inclusion. Two patients were excluded as they were 
aged < 18 years, another 15 patients were excluded as they 
underwent VCE for indications other than IDA or were 
previously diagnosed as having coeliac disease (n = 3).

Baseline characteristics
The mean age of the study population was 67.9  years. 
There was a greater representation of females than males 
(60.2% versus 39.8%, p = 0.162, Table 1). The mean hae-
moglobin was 93.3 g/L (range 40 g/L to 129 g/L, Table 1). 
There were 36 (29.3%) patients with severe anaemia, 
52 (42.3%) with moderate anaemia and 35 (28.4%) with 
mild anaemia (Table 2). The mean ferritin was 11.9 ug/L 
(range 2–30 ug/L, Table 1).

Positive VCE findings
The diagnostic yield of VCE in this study was 54.5% 
(n = 67/123, Table  1). There were 67 procedures with 
a total of 116 positive findings considered clinically 
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significant and the likely cause of IDA. The most com-
mon finding within the small bowel was angiodysplasia 
(n = 36). Other significant findings within the small bowel 
included ulceration/significant erosion (n = 18), tumour/
polyp (n = 11) and fresh blood (n = 14). One study demon-
strated lymphangioectasia and one reported portal enter-
opathy. A number of procedures had multiple significant 
findings (n = 34, 27.6%) with 28 reporting 35 significant 
findings outside of the small bowel. Of these, 16 reported 
significant small bowel lesions in addition to lesions in 
other parts of the gut. Of the 35 lesions detected outside 
the small bowel, 28 (80.0%) were detected within reach of 
standard upper endoscopy. Due to the clinical relevance 

of significant findings outside the small bowel, all findings 
were included in the calculation of diagnostic yield of VCE.

Factors predictive of positive VCE findings
A range of demographic and clinical factors were ana-
lysed to assess for predictive factors of positive findings 
on VCE. Mean haemoglobin was significantly associ-
ated with positive findings (p = 0.005, Table  1). How-
ever, ferritin which is another marker of IDA severity or 
any of the other selected factors did not show a signifi-
cant association with positive findings.

Table 1 Comparison of the clinical profile and examination findings among the study population

Significant findings are given in bold

Variables Total study population 
(n = 123)

Positive findings (P2) 
(n = 67)

No positive findings (P1, P0) 
(n = 39)

p-value

Mean age 67.92 69.10 66.50 0.162

Male: female 49:74 30:37 19:37 0.221

Mean haemoglobin (g/L) 93.33 88.42 99.21 0.005
Mean ferritin (ug/L) 11.93 11.93 11.92 0.992

Mean Gastric Transit time (minutes) 54.53 40.37 73.21 0.137

Mean Small Bowel Transit time (minutes) 279.0 292.27 264.41 0.195

Completion rate (caecum visualised) 92.7% 93.7% 91.1% 0.730

Table 2 Association of demographic and clinical factors with video capsule endoscopy findings

Abbreviations: NSAID: non-steroidal anti-inflammatory drugs; CI: Confidence Interval

Patient characteristics Total n (%) With positive findings Without positive findings

n % (95% CI) n % (95% CI)

Total 123 67 54.5 (45.3–63.5) 56 45.5 (36.5–54.8)

Age

 < 60 years 23 (18.7) 8 34.8 (16.4–57.3) 15 65.2 (42.7–83.6)

 ≥ 60 years 100 (81.3) 59 59.0 (48.7–68.7) 41 41.0 (31.3–51.3)

Type of bleeding

 Occult 85 (69.1) 48 56.5 (45.3–67.2) 37 43.5 (32.8–54.7)

 Overt (melena) 23 (18.7) 13 56.5 (34.5–76.8) 10 43.4 (23.2–65.5)

 Overt (bright) 6 (4.9) 2 33.3 (4.3–77.7) 4 66.7 (22.3–95.7)

Haemoglobin (g/L)

 Mild 35 (28.5) 16 45.7 (28.8–63.4) 19 54.3 (36.7–71.2)

 Moderate 52 (42.3) 24 46.2 (32.2–60.5) 28 53.8 (39.5–67.8)

 Severe 36 (29.3) 27 75 (57.8–87.9) 9 25.0 (12.1–42.2)

Ferritin (ug/L)

  ≥ 15 30 (24.4) 13 43.3 (25.5–62.6) 17 56.7 (37.4–74.5)

 < 15 64 (52.0) 32 50 (37.2–62.8) 32 50 (37.2–62.8)

 NSAID: yes 62 (50.4) 32 51.6 (38.6–64.5) 30 48.4 (35.5–61.4)

 Transfusion: yes 19 (15.4) 11 57.9 (33.5–79.8) 8 42.1 (20.3–66.5)

 Iron replacement: yes 57 (46.3) 27 47.4 (33.9–61.0) 30 52.6 (39.0–66.0)

 Diabetes: yes 27 (22.0) 15 55.6 (35.3–74.5) 12 44.4 (25.5–64.7)
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Discussion
The overall diagnostic yield of this study was 54.4%. The 
diagnostic yield of VCE in IDA is highly variable; a recent 
systematic review reported a pooled diagnostic yield 
of 66% (range 32.5–77.7%) [2]. Variability in yield likely 
relates to the lack of uniform criteria for positive findings 
amongst other factors. To mitigate this, in this study a 
single gastroenterologist reported all procedures and the 
Saurin criteria were utilised to define positive findings. 
Appropriate patient selection and a high caecal visualisa-
tion rate (92.5%) may have contributed to the high yield 
reported in this study.

The most common finding within the small bowel in this 
study was angiodysplasia (n = 36/67, 53.7%). Angiodyspla-
sia has widely been reported as the most common find-
ing on VCE in Western settings [2, 3, 14]. In a systematic 
review of VCE in IDA a detection rate of 45.9% for angiod-
ysplasia was reported, this is comparable to the rate in this 
study [2]. Ulceration was the next most common finding, 
consistent with the rate of NSAID use in the study popula-
tion (n = 62, 50.4%, Table  2). Of importance was the fre-
quency of significant findings outside of the small bowel. 
Yung et  al. found 42% of positive studies had significant 
lesions within reach of standard endoscopy [7]. Other 
studies have reported lower rates ranging 3.5–30% [15]. 
Differences between study criteria determining positive 
findings outside the small bowel likely accounts for some 
of this variability, however the high rate of “missed lesions” 
highlights the importance of the initial endoscopic assess-
ment. This is particularly relevant for rural patients who 
encounter increased logistical and financial barriers to 
pursuing specialist services such as VCE [10]. The results 
of this study may support the claim for second look endos-
copy prior to VCE suggested by others [16, 17]. Interest-
ingly, contrary to the results of other studies, the majority 
of lesions detected outside the small intestine in this study 
were within range of upper endoscopy, rather than in the 
large bowel [15].

This study found a statistically significant association 
between mean haemoglobin and positive findings on VCE 
(Table  1). Previous studies have identified haemoglobin 
level as having an independent effect on the probability 
of obtaining positive findings [8]. Low haemoglobin is 
thought to indicate greater or more persistent blood loss 
over time and thus lesions detectable on VCE. Older age 
and male gender have also been associated with increased 
diagnostic yield [4, 18]. These factors were not signifi-
cantly associated with diagnostic yield in our study, how-
ever we found a trend for positive findings in both these 
groups. Concomitant anticoagulant/antiplatelet therapy, 
NSAID use, increased small-bowel transit time, history 
of overt bleeding and various comorbidities have also 
been associated with diagnostic yield, however, were not 

found to predict yield in this study [5, 19, 20]. Future stud-
ies should focus on these parameters to further identify 
patient’s most likely to benefit from VCE.

Conclusion
Our study suggests that the diagnostic yield of patients 
with IDA in a regional Australian setting is comparable to 
internationally reported data. Patients with severe anae-
mia, as reflected by haemoglobin level, were more likely 
to have positive findings on VCE and should be referred 
as a priority. The high proportion of findings within reach 
of conventional endoscopy also emphasises the impor-
tance of the initial endoscopic assessment and second-
look endoscopy prior to VCE in resource limited settings.

Limitations
The main limitation of our study was its retrospective 
design and consequent incomplete data and modest sam-
ple size. To be included in this study, laboratory evidence 
of iron deficiency anaemia in the twelve months prior 
to VCE was required, this contributed to exclusion of 
some cases due to incomplete data. Reasons for incom-
plete data were multifactorial, but primarily reflected 
local referral patterns. Referrals were received from 
private specialists, local public hospital and rural and 
remote general practitioners and did not always contain 
the relevant laboratory data. Due to resource limitations, 
requesting additional data from the original referrers 
was not possible. In addition, information on further 
management was not always available, hence analysis of 
outcomes was not attempted in this study. Another limi-
tation was that several proposed predictive factors could 
not be examined due to incomplete data.

The experience at the practice was that adequate views 
could be obtained in most patients with dietary modifi-
cation alone, hence routine bowel preparation was not 
done. Recent consensus guidelines indicate that oral 
bowel preparation has benefits in terms of visualisation 
that were “sufficient to recommend its use”, though there 
is insufficient evidence to recommend a particular type 
of preparation [21]. The absence of bowel preparation in 
this study may have affected diagnostic yield, however 
the low rate of studies with poor views (6/123 studies, 
4.8%) suggests that any potential impact was minimal.

The European Society of Gastrointestinal Endoscopy 
identifies a target of 90% of patients undergoing VCE 
within 14  days of an overt bleeding event as a key per-
formance indicator [14]. In this study, patients were often 
referred from rural areas following an initial work-up 
locally, and delays to VCE following negative bidirec-
tional endoscopy were not uncommon. Despite this, the 
study reported a high diagnostic yield.



Page 5 of 5Furner et al. BMC Research Notes          (2022) 15:160  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Abbreviations
ESGE: European Society of Gastrointestinal Endoscopy; GAVE: Gastric antral 
vascular ectasia; IDA: Iron deficiency anaemia; NSAID: Non-steroidal anti-
inflammatory drugs; SSBB: Suspected small bowel bleeding; VCE: Video 
capsule endoscopy.

Acknowledgements
The authors would like to acknowledge the research support provided by 
Rural Medical Education Australia to complete this work.

Author contributions
RN conceptualised the study and with MF & JP designed and implemented 
the project. MF was responsible for data collection and preliminary analysis. All 
authors read and approved the final manuscript.

Funding
MF was supported by a summer scholarship from Rural Medical Education 
Australia while undertaking this study.

Availability of data and materials
The de-identified dataset used in the current study could be made available 
on reasonable request from the Toowoomba Gastroenterology Clinic, robyn-
nagel@tgclinic.com.au.

Declarations

Ethics approval and consent to participate
Consistent with the standards and principles of the Australian National 
Statement on Ethical Conduct in Human Research (2007), the Griffith 
University Human Research Ethics Committee determined that this project 
did not require ethical review and approval. The decision was made on the 
06/11/2020 and was effective from that date. All patients who underwent VCE 
in this study provided written informed consent prior to procedure.

Consent for publication
Not applicable.

Competing interests
None.

Author details
1 Logan Hospital, Meadowbrook, QLD 4131, Australia. 2 School of Medicine 
and Dentistry, Griffith University, Gold Coast, QLD 4222, Australia. 3 Rural Medi-
cal Education Australia, Toowoomba, QLD 4222, Australia. 

Received: 1 March 2022   Accepted: 26 April 2022

References
 1. Gerson LB, et al. ACG clinical guideline: diagnosis and management of 

small bowel bleeding. Am J Gastroenterol. 2015;110(9):1265–87.
 2. Koulaouzidis A, et al. Diagnostic yield of small-bowel capsule endoscopy 

in patients with iron-deficiency anemia: a systematic review. Gastrointes-
tinal Endsocopy. 2012;76(5):983–92.

 3. Pennazio M, et al. Small-bowel capsule endoscopy and device-assisted 
enteroscopy for diagnosis and treatment of small-bowel disorders: 
European Society of Gastrointestinal Endoscopy (ESGE) Clinical Guideline. 
Endoscopy. 2015;47:352–76.

 4. Riccioni ME, et al. Unexplained iron deficiency anaemia: Is it worthwhile 
to perform capsule endoscopy? Dig Liver Dis. 2010;42(8):560–6.

 5. Sidhu R, et al. Factors predicting the diagnostic yield and intervention in 
obscure gastrointestinal bleeding investigated using capsule endoscopy. 
J Gastrointestin Liver Dis. 2009;18(3):273–8.

 6. Van Weyenberg SJ, et al. Video capsule endoscopy for previous overt 
obscure gastrointestinal bleeding in patients using anti-thrombotic 
drugs. Dig Endosc. 2012;24(4):247–54.

 7. Yung DE, et al. Capsule endoscpy in young patients with iron deficiency 
anaemia and negative bidirectional gastrointestinal endoscopy. United 
Eur Gastroenterol J. 2017;5(7):974–81.

 8. Olano C, et al. Diagnostic yield and predictive factors of findings in 
small-bowel capsule endoscopy in the setting of iron-deficiency anemia. 
Endosc Int Open. 2018;06(06):688–93.

 9. (AIHW), A.I.o.H.a.W, Rural & Remote Health. 2019, AIHW: Canberra.
 10. Ankersen D, et al. E-Health and remote management of patients with 

inflammatory bowel disease: lessons from Denmark in a time of need. 
Intern Med J. 2021;51(8):1207–11.

 11. Blanc B. Nutritional anemias. Report of a WHO Scientific Group. WHO Tech 
Rep Ser. 1968;405:1–40.

 12. DeMaeyer E, et al. Preventing and controlling iron deficiency anaemia 
through primary healthcare: a guide for health administrators and pro-
gramme managers. Geneva: World Health Organisation; 1989.

 13. Saurin J-C, et al. Diagnostic value of endoscopic capsule in patients with 
obscure digestive bleeding: blinded comparison with video push-enter-
oscopy. Endoscopy. 2003;35(7):576–84.

 14. Spada C, et al. Performance measures for small-bowel endoscopy: a Euro-
pean Society of Gastrointestinal Endoscopy (ESGE) Quality Improvement 
Initiative. Endoscopy. 2019;51:574–98.

 15. Koffas A, Laskaratos F, Epstein O. Non-small bowel lesion detection at 
small bowel capsule endoscopy: a comprehensive literature review. 
World J Clin Cases. 2018;15(6):901–7.

 16. Lee JG, et al. Benefit of capsule endoscopy in the setting of iron defi-
ciency anaemia in patients above age 65. J Canand Assoc Gastroenterol. 
2020;3(1):36–43.

 17. Clere-Jehl R, et al. Outcome of endoscopy-negative iron deficiency 
anemia in patients above 65: a longitudinal multicenter cohort. Medicine. 
2016;95(47):e5339.

 18. Koulaouzidis A, et al. The use of small-bowel capsule endoscopy in iron-
deficiency anemia alone; be aware of the young anemic patient. Scand J 
Gastroenterol. 2012;47(8–9):1094–110.

 19. Westerhof J, et al. Diagnostic yield of small bowel capsule endos-
copy depends on the small bowel transit time. World J Gastroenterol. 
2012;18(13):1502–7.

 20. Stone J, Grover K, Bernstein CN. The use of capsule endoscopy for diag-
nosis of iron deficiency anemia: a retrospective analysis. J Clin Gastroen-
terol. 2020;54(5):452–8.

 21. Enns RA, et al. Clinical practice guidelines for the use of video capsule 
endoscopy. Gastroenterology. 2017;152(3):497–514.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Video capsule endoscopy in patients with iron deficiency anaemia: experience at a regional Australian service
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Methods
	VCE procedure
	Data collection

	Statistical analysis
	Results
	Baseline characteristics
	Positive VCE findings
	Factors predictive of positive VCE findings


	Discussion
	Conclusion
	Limitations
	Acknowledgements
	References




