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ABSTRACT - Background — Data regarding the prevalence of anemia in inflammatory bowel disease (IBD) patients are scarce in Brazil. Anemia and

iron deficiency anemia have been known to cause significant functional impairment, lower quality of life, and higher morbidity and mortality and
may be correlated with an impact on the cost of treatment. Objective — The aim of this study was to estimate the prevalence and risk factors for
anemia and iron deficiency anemia in patients with IBD in a tertiary IBD unit in Southeast Brazil. Methods — We conducted an Institutional Review
Board-approved retrospective analysis of an adult IBD cohort (IBD Unit, Ribeirdo Preto Medical School, University of Sao Paulo, Brazil) consisting
of 579 patients between January 2014 and July 2018. Clinicoepidemiological data, hemoglobin measurements and serum ferritin were extracted from
electronic medical records. Anemia prevalence was calculated among ulcerative colitis (UC) and Crohn’s disease (CD) phenotypes. Risk factors for
anemia were also calculated. Results — A total of 529 (91%) patients had complete blood counts available in their medical records. Only 35.5% of
IBD patients were fully screened for anemia. The prevalence of anemia in IBD patients was 24.6% (29.1% in CD and 19.1% in UC, P=0.008). The
anemia was moderate to severe in 16.9% (19.8% in CD and 11.4% in UC, P=0.34). The prevalence of iron deficiency was 52.3% (53.6% in CD and
51.2% in UC, P=0.95). Anemia of chronic disease was present in 14.1% of IBD patients. A total of 53.8% of patients with anemia were in clinical
remission. CD was associated with an increased prevalence of anemia (P=0.008; OR=1.76; C1 95% =1.16-2.66) compared to UC. The penetrant dis-
ease phenotype in CD was associated with a lower risk of anemia (P<0.0001; OR=0.25; CI 95% =0.14-0.43). Active disease compared to the disease
in clinical remission was associated with an increased risk of anemia (£=0.0003; OR=2.61; CI 95% =1.56-4.36) in CD. The presence of anemia was
less frequent in patients with CD who underwent surgical bowel resection compared to those who did not undergo surgery (P<0.0001; OR=0.24; CI
95% =0.14-0.40). No differences in anemia prevalence were observed regarding CD localization, age at diagnosis, UC extension or biological therapy
(P>0.05). Conclusion — Despite the low levels of full screening, anemia and iron deficiency anemia were common manifestations of IBD. CD was
associated with an increased risk of anemia, especially with active disease. In addition, patients with CD who underwent surgical bowel resection and
penetrant disease phenotype in CD were associated with lower risk of anemia.

HEADINGS - Anemia. Iron deficiency anemia. Risk factors. Prevalence. Inflammatory bowel diseases. Crohn’s disease. Proctocolitis.

INTRODUCTION the general population. Iron deficiency with or without anemia

has been reported to affect 13%-90% of IBD patients, depending

Anemia is the most common systemic complication and
extraintestinal manifestation of inflammatory bowel disease
(IBD)"9. It has been associated with complications such as fatigue,
impaired quality of life, absenteeism and productivity loss, even in
the absence of specific symptoms“?. The impact of anemia on the
quality of life of IBD patients is substantial, and it affects various
aspects of life, such as physical, emotional, and cognitive func-
tions®®, It may also increase hospitalization and healthcare costs,
especially if inappropriate diagnostic and therapeutic approaches
are implemented?”.

The prevalence of anemia is higher in IBD patients than in

on some characteristics of the studied population (e.g., gender,
age at diagnosis, disease activity, hospitalization and previous
surgeries)*$19, In most cases, IBD-associated anemia is due to the
combination of chronic iron deficiency anemia (IDA) and anemia
of chronic disease (ACD)®16-19),

Recently, Akhuemonkhan et al.’” showed that most patients
with IBD (67%) are screened for anemia at least once during the
median 2-year follow-up period. However, very few patients were
screened annually as recommended by the guidelines. Moreover,
the majority of anemia patients did not undergo laboratory tests
(i.e., ferritin) to diagnose IDA as recommended®.
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Recent studies have shown a high incidence and prevalence
of IBD in Brazil®?", However, there are no precise data on the
frequency of IBD-associated anemia in our population. Thus, it is
important to increase the knowledge about IDA and IBD-related
anemia in our country and apply the guidelines of screening and
follow-up of anemia and IDA in patients with IBD.

The aim of this study was to estimate the prevalence of anemia
and IDA in IBD patients in a tertiary IBD unit in Southeast Brazil
and to determine the risk factors for this complication in both
Crohn’s disease (CD) or ulcerative colitis (UC) patients.

METHODS

Study population and data collection

The study was conducted in the IBD Unity of Ribeirdo Preto
Medical School, University of Sao Paulo, Brazil. Our IBD Unit
keeps a prospective electronic database of all medical records. We
performed a retrospective review of all medical consultations from
January 2014 to January 2018 after approval from our Institutional
Review Board. All IBD diagnoses were made by specialists accord-
ing to standard clinical, radiological and pathological criteria.

The following data were extracted: clinical and endoscopic ac-
tivity, hemoglobin, hematocrit, serum ferritin, transferrin saturation
(TSAT), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), mean corpuscular volume
(MCYV), and C-reactive protein (CRP). Biomarkers were consid-
ered for analysis if collected 3 months before or after clinical and
mucosal appraisal. We also evaluated ongoing medication, previous
surgeries, and age at diagnosis and compared CD phenotype and
UC extension with anemia prevalence.

Clinical and endoscopic evaluation

Clinical activity in UC was defined as a Mayo partial score >1
and in CD as a Harvey-Bradshaw index (HBI) >4. Endoscopic
activity was defined in UC as an endoscopy Mayo score >1 and, in
CD, as a simple endoscopic score of Crohn’s disease (SES-CD) >3.
In CD patients with ileal and/or jejunal disease, endoscopic activity
or remission was considered based on radiographic criteria assessed
using magnetic resonance enterography or computed tomography.

Anemia was defined as a hemoglobin concentration below 13
g/dL for males and 12 g/dL for females, according to World Health
Organization (WHO) criteria®’ and ECCO guidelines™. It is dif-
ficult to differentiate iron deficiency and ACD, the 2 most frequent
types of anemia. Various guidelines and methods of proceedings
suggest that the diagnosis should be guided by serum ferritin
concentration®. In our study, the diagnosis of iron deficiency in
patients without clinical, endoscopic, or biochemical evidence of
active disease was serum ferritin <30 pg/IL. Accordingly, IDA is
likely if the ferritin is below 30 mg/L. In the presence of inflam-
mation (fecal calprotectin >250 mg/kg and/or CRP >5 mg/L),
and TSAT below 20%, a serum ferritin level up to 100 pg/L was
considered an iron deficiency. Accordingly, ACD can be diagnosed
when ferritin is above 100 mg/L and TSAT below 20%.

Statistical analysis

Normal quantitative variables are reported as the mean £SD.
The prevalence of anemia was assumed to follow a Poisson dis-
tribution, and the incidence rate with a 95% confidence interval
(CI) was calculated accordingly. The potential differences between
patients with CD and UC in relation to the prevalence and factors

associated with the occurrence of anemia were evaluated using
the two-tailed Fisher exact test, which was also used to estimate
the odds ratio (OR) and its 95% confidence interval (95% CI). A
multivariate analysis (logistic regression) was performed to identify
independent variables associated with anemia. Statistical analyses
were performed using GraphPad Instat 3.05 software. The level of
significance was set at P<(.05.

Ethical considerations

The study was approved by the Hospital’s Ethics Committee
of Ribeirao Preto Medical School, University of Sdo Paulo (#
3.117.993).

RESULTS

A total of 579 patients were evaluated in the selected period.
Recent complete blood testing results were available in 529 (91.3%)
patients. IDA was calculated in 205 (35.5%) patients. The prevalence
of anemia in IBD patients was 25.3%. TABLE | summarizes the
patient characteristics.

TABLE 1. Demographic characteristics of IBD patients (n=529).

Characteristics CD (n=296) UC (n=233) P value
Mean age (years) 43.8 47.1 0.01
Gender (%)

Male 52.4 41.2 0.01

Female 47.6 58.8 0.01
Mean age at diagnosis (years) 30.2 35.1 0.03
Disease duration (years) 13.9 12.5 0.07
Moderate to severe disease (%) 86.8 74.2 <0.001
Biological therapy (%) 65.2 25.8 <0.001
fn(irxifggz)lstlig}t)ression (%) 574 312 <0.001
Montreal classification
Location of CD (%)

L1 30.1 - -

L2 14.5 - -

L3 55.5 - -
Behavior of CD (%)

B1 26.3 - -

B2 22.4 - -

B3 51.3 - -

P 35.8 - -
Extent of UC (%)

E1l — 21.0 —

E2 - 28.0 -

E3 51.0 -

N: number of patients expressed as a percentage; IBD: inflammatory bowel disease; CD: Crohn’s

disease; UC: ulcerative colitis.

We observed a higher prevalence of male patients with CD and
female patients with UC (P=0.01). We also observed that the mean
age at IBD diagnosis was lower in patients with CD than in patients
with UC, and according to the severity of IBD, 81.1% of patients
were moderate to severe. Patients with CD had a greater chance of
being moderate to severe, as well as a higher chance of being under
biological therapy or immunosuppressor treatment (P<0.001).
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CD was associated with an increased prevalence of anemia
(P=0.008; OR=1.76; CI 95% =1.16-2.66) compared to ulcerative
colitis (FIGURE 1). The penetrant disease phenotype in CD was as-
sociated with a lower risk of anemia (P<0.0001; OR=0.25; CI195%
=0.14-0.43). Active disease compared to the disease in clinical re-
mission was associated with an increased risk of anemia (P=0.0003;
OR=2.61; CI195% =1.56—4.36) in CD. The presence of anemia was
less frequent in patients with CD who underwent surgical bowel
resection compared to those who did not undergo surgery of bowel
resection (P<0.0001; OR=0.24; CI 95% =0.14-0.40). Differences
were not observed in the presence of anemia and localization of
CD, age at diagnosis, extension of UC and use of biological factors
(P>0.05). These results are summarized in TABLE 2.
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FIGURE 1. Percentage of anemia, moderate to severe anemia and iron
deficiency anemia in CD and UC patients. P value for statistical tests over
the two groups (CD and UC). * and ** Fisher’s exact test.

TABLE 2. Factors associated with risk of anemia.

Risk factor OR; CI 95% P value
CD 1.76 (1.16-2.66) 0.008
Penetrant disease phenotype (CD) 0.25 (0.14-0.43)  <0.0001
Active disease (IBD) 2.61 (1.56-4.36) 0.003
CD who underwent surgical resection 0.24 (0.14-0.40) <0.0001

OR: odds ratio. CI95%, 95% confidence interval; IBD: inflammatory bowel disease; CD:

Crohn’s disease.

DISCUSSION

Approximately one-third of patients with IBD were fully
screened for anemia during the median 4-year follow-up period
(41.5%1in CD and 35.2% in UC, P=0.486). This means that almost
two-thirds of patients did not undergo correct screening as recom-
mended™®'>?2%), Tron deficiency anemia (IDA) was also very com-
mon in both diseases (UC and CD, 52.7 and 53.6%, respectively).

Despite being the most common extraintestinal manifestation
of IBD, anemia is not well recognized and is not adequately treated
by IBD specialists, even in referral centers. Moreover, many IBD
units do not have specific protocols for anemia investigation and
management. Nevertheless, anemia is associated with higher rates
of postoperative complications, hospitalizations, costs, morbidity
and mortality as well as a negative impact on quality of life in IBD
patients®3132.29 Therefore, recognition of the problem is important,
and it needs appropriate diagnostic and therapeutic approaches.
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The burden of anemia has an impact on individual IBD patients
and affects the healthcare system. In the United States, for instance,
the additional annual cost of one anemic IBD patient compared
with one nonanemic IBD patient has been estimated to be $740617.
Although we did not calculate the costs of anemia in this study,
we previously presented data about the healthcare resources in CD
and UC and noticed that anemia was related to high healthcare
usage and lower quality of life®27,

Our study showed a prevalence of anemia of 25.3%. The major-
ity of patients had mild anemia (83%). This finding is in accordance
with an overall prevalence of anemia (24%) found in a meta-analysis
evaluating 2192 IBD patients in European countries (27% in CD
and 21% in UC)®. Lupu et al."? showed that anemia was present
in 32.2% of IBD patients in Romania. Another study showed that
anemia was identified in 244 patients, representing a prevalence of
18.6%“. Anemia was more frequent in patients with active disease
(HBI >4; SCCALI >2) than in those in clinical remission (33.6 vs
15.6%, P<0.001).

Itis important to emphasize that measurement of hemoglobin
levels and serum iron alone is insufficient: hemoglobin measure-
ments only allow diagnosis of the third and last stage of IDA®!®,
Thus, it is possible that the prevalence of iron deficiency is under-
estimated, especially if measurement of serum ferritin is not part
of the routine diagnosis. In our study, IDA was present in 57.2%
of UC patients and 53.6% of CD patients. This is in accordance
with other studies that show high rates of iron laboratory disorders
(anemia and/or iron deficiency anemia) in patients with IBD®3,

To our knowledge, our study is the largest in number of pa-
tients evaluated (n=529), showing the prevalence of anemia in IBD
patients in our country. There are at least two Brazilian studies
that evaluated the prevalence and significance of anemia in IBD
patients in Brazil. Alves et al.®V conducted a cross-sectional study
at a federal university in Sdo Paulo. They included 44 patients with
CD and 55 patients with UC. Anemia and/or iron laboratory dis-
orders were present in 75% of the patients with CD and in 78.2%
with UC. Anemia was observed in 20.5% of the patients with CD
and in 23.6% with UC, which is very similar to ours. Another Bra-
zilian paper showed that in a cross-sectional study with 200 IBD
patients (50% with CD), the overall prevalence of anemia in IBD
was 21%9. There was no significant difference in the prevalence
of anemia between CD (24%) and UC (18%) patients, which is
similar to our study.

Anemia was significantly higher in CD than UC, which is in
strong agreement with most of the previous research-%3233), In
the present study, we observed that the risk of anemia was higher
in patients with CD than in patients with UC (29.1% vs 19.1%,
OR; CI 95%, 1.76 (1.16-2.66), P=0.008). One possible explana-
tion is that a higher proportion of CD patients in our cohort were
moderate to severe (CD: 86.8%, UC 74.2%, P<0.001). Burisch et
al.®? reported a higher prevalence of anemia in CD patients than
in UC patients, and overall, 49% of CD patients and 39% of UC
patients experienced at least one instance of anemia during the first
12 months after diagnosis. There were no differences between sexes
(male/female), although other studies have shown that female sex
is a strong risk factor for anemia in IBD.

Our study showed that active disease is associated with a
higher risk of developing anemia. This is in accordance with
Antunes et al.¥ who showed that moderate disease activity (OR:
3.48,95% CI, 1.95-9.64, P=0.002) and elevated CRP levels (OR:
1.8, 95% CI, 1.04-3.11, P=0.02) were independently associated
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with anemia. Alves et al.®" observed that anemia was associ-
ated with the disease activity index in UC but not in CD. Many
authors have shown that activity is associated with higher risk
or anemia, similar to our data®3*3_ Active disease is associated
with at least two factors that increase the risk of anemia in IBD
patients. First, patients with active disease have diarrhea, loss of
blood and loss of appetite. Second, because of chronic inflam-
mation, the absorption of iron from enterocytes is blocked due
to elevated serum hepcidin levels®?.

Although anemia is associated with active disease, it is impor-
tant to emphasize that at least 40% of patients in clinical remission
had anemia or IDA. These data emphasize the importance of
continuous surveillance, as IBD patients can develop anemia and/
or ID regardless of disease activity®.

Patients with CD and structuring or inflammatory behavior
had an increased risk of anemia compared to patients with a pen-
etrant phenotype (P<0.0001). However, there was no association
between anemia and disease location (in CD and UC). The higher
risk of anemia in patients with inflammatory behavior can also be
explained by loose blood on the stool, loss of appetite and chronic
inflammation in these patients.

There was a lower risk of anemia in patients with CD who
underwent surgical bowel resection. One explanation is that after
surgery and appropriate medical management (medical treatment,
nutritional assessment), the majority of CD patients improved,
gained weight, and, consequently, increased their hemoglobin
levels®®, This study was retrospective, so we cannot state if the
patients had anemia before surgery, and it was corrected.

This study demonstrated the magnitude of anemia in Brazilian
patients with IBD. However, it has some limitations. First, the cau-
sality relationship could not be established, given the retrospective
nature of the study, without a follow-up period. Second, despite the
number of patients included, it was a single-center experience and
did not include any other IBD Unity from Sao Paulo State or the
Southeast Region of Brazil. Third, some variables were not avail-
able in medical records, such as steroid usage or smoking. Fourth,
we did not evaluate the prevalence of anemia in the pediatric
population. However, the prevalence of anemia in children and
adolescents has been published and mostly agrees with our adult
data®+¥3_ Finally, the current study may not represent the general
Brazilian population with IBD because the study was conducted

with IBD patients with more severe conditions who are being fol-
lowed at a tertiary referral university hospital.

CONCLUSION

Despite the presence of these significant implications, anemia
still remains underestimated and untreated in IBD patients. CD
was associated with an increased risk of anemia, especially with
active disease. On the other hand, patients with CD who under-
went surgical bowel resection and penetrant disease phenotype in
CD were associated with lower risk of anemia. Anemia should be
recognized, investigated and treated in IBD patients.
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Parra RS, Feitosa MR, Ferreira SC, Rocha JIR, Troncon LEA, Féres O. Anemia e deficiéncia de ferro em pacientes com doenga inflamatoéria intestinal

em um centro de referéncia no Brasil: prevaléncia e fatores de risco. Arq Gastroenterol. 2020;57(3):272-7.

RESUMO - Contexto — Dados referentes a prevaléncia de anemia em pacientes com doenga inflamatoria intestinal (DII) sdo escassos no Brasil. Sabe-se

que anemia e a anemia ferropriva causam comprometimento funcional significativo, menor qualidade de vida e maior morbimortalidade e podem
estar correlacionadas com um impacto no custo do tratamento. Objetivo — O objetivo deste estudo foi estimar a prevaléncia e os fatores de risco de
anemia e de anemia ferropriva em pacientes com DII em um centro de referéncia de DII no Sudeste do Brasil. Métodos — Realizamos uma analise
retrospectiva dos pacientes com DII adultos, aprovada pelo Comité de Etica Institucional do Hospital das Clinicas da Faculdade de Medicina de
Ribeirao Preto da Universidade de Sao Paulo, Brasil, constituida por 579 pacientes no periodo de janeiro de 2014 a julho de 2018. Dados clinico-
-epidemioldgicos, niveis de hemoglobina e de ferritina sérica foram obtidos dos prontuarios eletronicos. A prevaléncia de anemia foi calculada entre
os fenotipos de retocolite ulcerativa (RCU) e doenga de Crohn (DC). Fatores de risco para anemia também foram calculados. Resultados — Um total
de 529 (91%) pacientes tinha disponivel o exame de hemograma completo em seus prontuarios médicos. Apenas 35,5% dos pacientes com DII tinha
o rastreamento completo para anemia. A prevaléncia de anemia nos pacientes com DII foi de 24,6% (29,1% na DC e 19,1% na RCU, P=0,008). A
anemia foi moderada a grave em 16,9% (19,8% na DC e 11,4% na RCU, P=0,34). A prevaléncia de deficiéncia de ferro foi de 52,3% (53,6% na DC e
51,2% na RCU, P=0,95). Anemia de doenca cronica estava presente em 14,1% dos pacientes com DII. Um total de 53,8% dos pacientes com anemia
estavam em remissao clinica. A DC esteve associada a um aumento da prevaléncia de anemia (P=0,008; OR=1,76; 1C 95% =1,16-2,66) em compara-
¢ao0 a RCU. O fendtipo da doenga penetrante na DC foi associado a um menor risco de anemia (P<0,0001; OR=0,25; IC 95% =0,14-0,43). A doenga
ativa comparada a doenga em remissao clinica foi associada a um risco aumentado de anemia (P=0,0003; OR=2.61; IC 95% =1,56-4,36) na DC. A
presenga de anemia foi menos frequente nos pacientes com DC submetidos a ressec¢do intestinal em comparacao aos que nao foram submetidos a
cirurgia (P<0,0001; OR=0,24; IC 95% =0,14-0,40). Nao foram observadas diferengas na prevaléncia de anemia em relagido a localizagao da DC, idade
ao diagnostico, extensao da RCU ou terapia bioldgica (P>0,05). Conclusdo — Apesar do baixo rastreamento completo, tanto a anemia como a anemia
ferropriva foram manifestagdoes comuns da DII. A DC foi associada a um risco aumentado de anemia, especialmente com doenga ativa. Além disto,
pacientes com DC submetidos a ressec¢ao intestinal e/ou com fendtipo penetrante tiveram menor risco de anemia.

DESCRITORES - Anemia. Anemia ferropriva. Fatores de risco. Prevaléncia. Doengas inflamatoérias intestinais. Doenga de Crohn. Proctocolite.
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