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Introduction

Ulcerative colitis (UC) is an inflammatory bowel disease (IBD)
characterized by recurrent episodes of inflammation of the
colonic mucosa, often affecting the rectum and proximal
portions of the intestine, usually in a continuous pattern of
injury.1,2 There is a higher prevalence of the disease in devel-
oped countries, with an incidence peak between 20 and
40 years old, with a second peak in the elderly population.

During the initial phase of the disease, most patients
have bloody diarrhea as the main symptom.3 Other gastro-
intestinal symptoms are associated, and in moderate to
severe cases, systemic symptoms are present. Clinical man-
ifestations vary according to the spread and severity of the
disease.

In patients withmoderate to severe UC that are refractory
to the use of immunosuppressants, the therapy of choice is
immunobiologicals, mainly antitumor necrosis factor (TNF)
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Abstract Objective To evaluate the application of proactive pro-drug therapy (TDM) at week
six in users of infliximab therapy in ulcerative colitis patients and to analyze the need for
further disease optimization.
Method This is a retrospective analysis that will be carried out simultaneously at the
Hospital de Clínicas de Passo Fundo and at the Endoclin Diagnostic Center in the city of
Passo Fundo, with secondary data collection between January 2020 and May 2022. The
sample included patients from both sexes, regardless of age, who are being followed up
in the services mentioned above, by signing the informed Free and Clarified Consent
Term.
Results 63.2% of patients required optimization of their treatment based on the
serum level assessment at week six.
Conclusion Proactive TDM performed at week six benefits patients in order to
complete indications for treatment to avoid lack of drug response and complications
from the disease.
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alpha (Infliximab). This monoclonal antibody plays an im-
portant role in treatment, as it is indicated to reduce signs
and symptoms, to induce and maintain clinical remission
andmucosal healing, to reduce or discontinue corticosteroid
administration and to reducehospitalizations.4However, the
pharmacokinetics of these agents and their immunogenicity
imply a loss of response over time, due to the reduction of
therapeutic levels of the drug, in addition to the appearance
of neutralizing antibodies against the drug. Thus, it was
analyzed that higher concentrations of these anti-TNF
agents, especially during the induction period of treatment,
are associated with better long-term therapeutic responses,
such as disease remission and mucosal healing.5

The proactive therapeutic drug monitoring (TDM) aims to
quantify the serum levels of drugs and antibodies immedi-
ately before the next infusion of the drug, in this case of
infliximab. This assessment aims to provide guidance on the
graduation of the administered dose, aiming to prevent the
loss of response because of low drug concentrations.6,7 Thus,
it is possible to aim for greater optimization of treatment
response and longer time in clinical remission.

Therefore, this study aimed to assess whether patients
undergoing proactive TDM in the sixth week of infliximab
infusion needed further optimization in their treatment
according to their quantified serum level.

Methods

This is an observational, descriptive study, with a retrospec-
tive analysis of a case series and secondary data, of a
quantitative nature, obtained through electronic medical
records of patients treated at the coloproctology and gastro-
enterology outpatient clinic, and at the Endoclin Diagnostic
Center, both located in southern Brazil, from January 2020 to
May 2022, accounting for a total of 19 patients. The sample is
non-probabilistic, selected for expedience.

Inclusion criteria are patients of both sexes, over 18 years
of age, diagnosed with UC and using infliximab therapy,
submitted to proactive TDM in week six of treatment.
Patients who were using another immunobiological con-
comitantly, patients who did not undergo infusion with
infliximab at week six, patients who incorrectly used inflix-
imab therapy, patients who did not undergo TDM, patients
who underwent proactive TDM at week six, before Janu-
ary 2020 and afterMay 2022, were not included in this study.

Statistical analysis was performed using the IBM SPSS
Statistics software. In the descriptive analysis, to character-
ize the sample, qualitative variables were presented as
absolute frequency (n) and relative frequency (%). For quan-
titative variables, mean, standard deviation or median and
interquartile range (FQI) were identified.

The study followed the norms established by the National
Health Council of Brazil and the General Data Protection Law,
according to ethical terms. For participation in this research,
it was necessary that the patients agreed with the informed
consent form provided. Datawere collected after approval by
the Ethics and Research Committee (CEP) of ATITUS Educa-
ção (n° 59664722.2.0000.5319).

Results

This study included 19 patients diagnosedwith UCwhowere
using infliximab andwho underwent proactive TDM at week
six of treatment. Demographic and clinical characteristics
are demonstrated in ►Table 1. Most patients were women,
young, self-declared white. However, a significant frequency
ofmiddle-aged patientswas also noted, especially those over
40 years of age. Most had comorbidities.

It was observed that the presence of a family history of IBD
and immune-mediated diseases were not relevant. Among
the patients with a positive history for immune-mediated
diseases, all had extraintestinal manifestations (EIMs) of the
disease, with rheumatological manifestations prevailing,
followed by dermatological ones. In this context, it was
also noticed that the patients had a relatively long illness
and a delay in confirming the diagnosis.

It was observed that faecal calprotectin levels were far
above normal levels, more than half of the patients had
pancolitis and in the Mayo Score at diagnosis most patients
had mucosal ulcerations and spontaneous bleeding, indicat-
ing severe disease activity. Regarding medications, it was
noticed that all patients were using some type of cortico-
steroid, since the medication is the first line of treatment in
the acute phase of the disease. Furthermore, the excessive
use of mesalazine and azathioprine are justified because, in
addition to being part of the first line of treatment, they are
also used in the maintenance phase.

In assessing the serum level of infliximab, it was seen that
few patients were able to reach a level considered adequate
for treatment. Finally, data on the Mayo Clinical score were
computed at week six of treatment, most had moderate
disease activity with only one patient experiencing remis-
sion. It was possible to observe the relationship between low
serum levels of Infliximab, high Mayo clinical score and the
need for dose optimization in order to maintain the clinical
response to treatment.

Discussion

The IBD represented by Crohn’s disease and UC are a chronic
clinical entity of the gastrointestinal tract, and present
clinical manifestations that vary according to the extension
and severity of the disease. Therefore, patients with moder-
ate and severe involvement due to UC benefit from the use of
monoclonal antibodies, such as infliximab, which promotes,
among many other benefits, the healing of the colon and
rectummucosa. In this context, TDM helps to prevent loss of
response to treatment, as well as clinical remission.

The characteristics of the population in this study were
like those described in other literature. The average age
found in the study of 43.74 years is in accordance with the
description of a higher incidence of UC in people over
40 years of age.8 The female gender and the white race
were predominant, as found in other studies, especially
those carried out in the southern region of Brazil, where
the presence of the female population and European immi-
gration also predominate.9,10
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Regarding the family history of IBD, a low number was
found. This low incidence may be associated with a current
increase in IBD cases and new environmental factors that
may be related to the onset of the disease.11,12

The results regarding the personal history of immune-
mediated disease highlighted the presence of EIMs of UC,
with a predominance of peripheral spondyloarthropathy and
pyoderma gangrenosum.13,14 This differs from what is de-
scribed in other studies, where arthralgia is the most common
EIM, although in this sample the occurrence of psoriasis and
erythemanodosumas EIMswere also observed, thusprevailing
dermatological manifestations. This fact may have been influ-
encedby the locationof thediagnosis, since this is recognizedas
a reference for the evaluation of dermatological diseases and,
therefore, with a greater number of such diagnoses.

About the duration of the disease and the period between
the onset of symptoms and the diagnosis, the previous

literature describes a higher average than that found in
this study. This finding may be due to the delay in accessing
specialized health services, as well as to regional differences
in each study. Despite this, it was not possible to corroborate
these data due to the lack of literature on the subject.10

Regarding comorbidities, it is not clear whether obesity can
be a risk factor for developing IBD.15 Another prevalent comor-
bidity was depression, whichmay be related to the fact that UC
is a chronic disease, with an often-unpredictable course, affect-
ing patients’ quality of life, especially their mental health. Thus,
these patients have a high level of stress and have an increased
risk of depressionwhen compared to the general population.16

Regardingcomorbiditiessuchassystemicarterial hypertension,
diabetes mellitus and dyslipidemia, no literature was found to
correlate these comorbidities with the disease.

The extent of the disease has a direct influence on the
management and choice of therapies for the patient. It

Table 1 Characteristics of the study population

N 19

Female (%) 11 (57.9)

Age, years (FQI) 43,74 (22-69)

Caucasians (%) 17 (89.5)

IBD family history (%) 2 (10.5)

Family history of immune-mediated disease (%) 2 (10.5)

Personal history of immune-mediated disease (%) 6 (31,6)

Comorbidities (%) 10 (52.6)

Systemic arterial hypertension (%) 7 (36.8)

Obesity (%) 3 (15.8)

Depression (%) 4 (21.1)

Dyslipidemia (%) 1 (5.3)

Diabetes mellitus (%) 1 (5.3)

Disease duration (months) (FQI) 68 (2-204)

Time from symptoms to diagnosis (months) (FQI) 7 (1-60)

Pancolitis (%) 12 (63.2)

Faecal calprotectin (FQI) 1,759 mcg/g (292-6,000)

Mayo endoscopic score 3 (%) 16 (84.2)

Corticosteroids (%) 19 (100)

Mesalazine (%) 17 (89)

Azathioprine (%) 14 (73.7)

Vedolizumab (%) 3 (15.8)

Methotrexate (%) 1 (5.3)

Serum level at week six (FQI) 7.8 µg/mL (1.0-20.0)

Treatment optimization (%) 12 (63.2)

Mayo 8 score (%) 8 (42.1)

Mayo 7 score (%) 6 (31.6)

Mayo 6 score (%) 2 (10.5)

Mayo 3 score (%) 2 (10.5)

Mayo 2 score (%) 1 (5.3)

Abbreviations: FQI, interquartile range; IBD, inflammatory bowel disease.
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should be noted the high prevalence of extensive colitis, both
in this research and in other studies, even in the use of
immunobiologicals. This finding demonstrates a presenta-
tion of the disease with a severe clinical condition that is
refractory to the use of other medications.9,17

Faecal calprotectin is a highly sensitive marker of endo-
scopically active intestinal inflammation. Its concentration is
higher inpatientswith active diseasewhen compared to those
with inactive disease. In this research, the median found was
1,759mcg/g, attesting to thehigh sensitivityof the test and the
high degree of mucosal inflammation. However, calprotectin
reflects neutrophil excretion into the lumen. Thus, other
diseases of the digestive tract can alter this test, making
colonoscopy essential, especially for the diagnosis.18,19

The endoscopic alterations observed in more than 84% of
the patients, through the Mayo endoscopic score performed
at diagnosis, considered cases with the presence of ulcer-
ations and spontaneous bleeding to be severe.1,20 These data
were useful in predicting the need for intensified drug
treatment or the need for surgical intervention. In addition
to facilitating the visualization ofmucosal healing, indicating
absence of disease or inactivity. So, it is possible to perceive a
better response to clinical treatment and a decrease in the
risk of hospitalization and surgical intervention.

Regarding the use of medication, compared to other
studies, the data were very similar, recommending the use
of corticosteroids, since these providemore immediate relief
of symptoms.21 Mesalazine and azathioprine have also been
widely used as they aid in initial therapy and clinical
remission.16,22,23

Some patients present in the research used vedolizumab,
however, its use was discontinued due to loss of drug
response. This fact may be due to several factors, such as
the development of anti-drug antibodies, intrinsicmediation
factors and alternative inflammatory pathways. Methotrex-
ate is less recommended because it has not been shown to be
superior to placebo in inducing or maintaining remission of
active chronic disease.23–25

The serum level of infliximab can be influenced by several
factors, such as disease severity, patient characteristics, drug
pharmacodynamics and pharmacokinetics, and drug inter-
actions.26 In the TAXIT study, patients were dose-optimized
to remain at a threshold of 3-7 µg/mL. Those patients who
had lowconcentrations of the drug and performed treatment
optimization achieved a higher proportion of clinical disease
remission. This demonstrates that the use of proactive TDM
for treatment optimization can be beneficial.

Another fact found in TAXITwas that patients who did not
undergo proactive TDM, after one year had higher rates of
anti-drug antibodies, as well as minimal or undetectable
levels of infliximab, indicating a greater risk of disease
reactivation and treatment failure. Whereas drug concen-
trations, particularly in the induction phase, help to achieve
treatment goals, especially clinical remission and mucosal
healing.27

In that same study, optimizationwas observed to increase
the number of patients in clinical remission from 65% pre-
optimization to 88% post-optimization.28 However, the eval-

uation of clinical remission after week six of treatment was
not analyzed in this research and, therefore, it was not
possible to compare it with the studies mentioned above.

In this study, it was noted that of the 19 patients
evaluated, 12 (63.2%) required optimization, with the value
of 10 µg/mL used as a basis to indicate the need for
optimization. This value was defined because a single serum
level measurement taken at week six is able to stratify
patients who benefit or not from treatment optimization.27

Thus, the value of 10 µg/mL was defined as an adequate
threshold to consider maintaining the same dose of drug in
the next infusions.

Other literature data state that significant serum levels at
week six are associated with higher short-term mucosal
healing rates. Therefore, patients with serum levels below
10 µg/mL would benefit from therapeutic strategies to avoid
future loss of response to treatment and the development of
anti-drug antibodies.29

The evaluation of the Mayo clinical score, performed at
week six, showed that 84.2% of the patients had moderate
disease activity ranging from score 6 to 8. Of the others
(15.8%), two had mild disease and only one had remission at
week six of treatment. However, some factors such as the
presence of pancolitis, an endoscopic Mayo score of 3 and
acute severe colitis showed lower levels of infliximab, and
therefore, a higher clinical score. It was also identified that
only the serum level presented at week six was an inde-
pendent factor associated with short-term mucosal
healing.29

There was a significant number of patients who required
optimization in their treatment, but it was expected that the
Mayo clinical score would show slightly higher values, as it
assesses disease activity considering both endoscopic find-
ings and clinical signs. Also, it was observed that no patient
had a severe condition and that therewas a clinical improve-
ment of symptoms and signs of the disease. However, it was
not possible to corroborate these data, due to the lack of
studies that specifically investigated the Mayo clinical score
at week six of treatment.

Therefore, a single infliximab serum levelmeasurement at
week six, at the end of induction, may benefit many patients
throughout the maintenance phase of treatment, if dose
optimization is performed early. This strategy could mini-
mize the chance of disease reactivation, hospitalizations due
to severe conditions, and loss of response to the drug.27

Conclusion

This study demonstrated the predominance of UC in females,
Caucasians, with a mean age of 43,74 years. Patients had
predominantly pancolitis, an endoscopic Mayo score of 3,
high faecal calprotectin levels at diagnosis, and extensive use
of corticosteroids, attesting to severe disease activity. It was
observed that there is a very low correlation between family
history of IBD and immune-mediated disease with the
presence of UC, indicating that environmental factors
may be more related to the appearance of the disease.
Furthermore, there is no clear association between the
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comorbidities presented by the patients and the presence
of UC.

The benefit of proactive TDM in UC can be evaluated by
analyzing the serum level of infliximab at week six. The
benefit that proactive TDM performed at the end of the
induction phase can bring to the patient has been demon-
strated, allowing earlier and more individualized manage-
ment. Thus, it was observed that optimizing treatment
earlier led to a better clinical response, allowing these
patients to achieve full endoscopic and histological remis-
sion after optimization.

Conflicts of Interest:
None.
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