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Introduction

Inflammatory bowel diseases (IBD) are chronic gastrointes-
tinal (GI) pathologies caused by a dysregulation of the
intestinal immune response. This pathology manifests itself
in twoways: Crohn’s disease (CD) and ulcerative colitis (UC).
CD is distinguished by transmural GI tract involvement from

the mouth to the anus. While UC only affects the colorectal
mucosa. IBD is a public health problem that affects people of
all ages and has a long course of disease that interferes with
their quality of life by interfering with their social and
productive lives.1

The therapeutic goal of IBD is not only symptom control,
but also inflammatory control through agents that aid in
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Abstract Inflammatory bowel disease (IBD) is a problem that directly affects the quality of life of
patients suffering from this condition. Monitoring the serum level of infliximab (IFX)
(TDM) is an important tool for guiding therapeutic decisions in IBD patients. The
purpose of this study was to determine the significance of quantitatively measuring the
serum level of IFX (TDM) and antibody to IFX (ATI). Methods and materials: Prospective
observational study involving 40 IBD patients on IFX therapy, including 14 Proactive
(week 06 of the induction phase) and 26 Reactive (maintenance phase). Immediately
prior to the infusion, blood samples were drawn andmeasured using a Bulhlmann rapid
test instrument. Serum concentrations of IFX were categorized as supratherapeutic
(>7.0 micrograms/ml), therapeutic (between 3.0 and 7.0 micrograms/ml), and
subtherapeutic (3.0 micrograms/ml). When the serum concentration of IFX was 3
mcg/ml (subtherapeutic), the ATI was measured. 25 patients with CD and 15 patients
with UC were evaluated. Only three of the twenty patients with subtherapeutic serum
levels had a positive ATI, and both were reactive; two had CD and one had UC. There was
a statistically significant difference between reactive and proactive patients with
respect to levels of CRP (p¼ 0.042), with proactive DNS patients suffering greater
alterations in CRP and albumin.
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mucosal healing and prevent irreversible structural injuries,
thereby avoiding complications that can lead to hospitaliza-
tion and surgery. It is well established that patients with IBD
produce more tumor necrosis factor (TNF), a pro-inflamma-
tory cytokine.2 Immunobiological aremedications that show
a therapeutic response in the treatment of IBD at least on a
regular basis. Anti-tumor necrosis factor (anti-TNF) is a type
of biologic that is commonly used to treat CD and UC.

TDM in IBD is defined as the quantification of serum drug
levels and/or antibody concentrations at a proper time point,
which may guide the clinical assistant to take an appropriate
action ordose adjustment during the treatment of a patient. In
clinical practice, measuring serum levels of IFX immediately
before infusion and antibodies to IFX (ATI) has been used to
monitor response and guide treatment optimization or dis-
continuation in cases of loss of response to the drug, a strategy
known as therapeutic drug monitoring (TDM).3 This strategy
appears to be a more cost-effective alternative to increasing
the dose empirically, and it results in fewer episodes of disease
relapse.4 Proactive TDM is the therapeutic concentration of
serum IFX following the induction dose (week 2 or/and week
6), whereas reactive TDM is the concentration during the
maintenance phase.5 The association of low serum IFX levels,
thepresenceofATI, high levels of C-reactiveprotein (CRP), high
fecal calprotectin, and low levels of Albumin is one method of
diagnosing loss of response.6 Based on these assessments, IFX
treatment can be continued or discontinued, and its dosage
canbe optimized between infusiondoses or combinedwith an
immunomodulator.7Our goalwas to examine the quantitative
measurement of IFX serum levels and the verification of the
ATI, as well as its utility in the therapeutic management of
infliximab patients.

Casuistic and Methods

An observational prospective cohort analysis was performed
on 40 IBD patients at the Coloproctology Service of the
Professor Alberto Antunes University Hospital (HUPAA)
from August 2020 to January 2023. IFX was administered
to 25 patients with Crohn’s disease and 15 with UC. Blood
samples were collected before the infusion of injectable
immunobiologicals at the High Complexity Oncology Assis-
tance Center (CACON) and at the Day Hospital. Serum-level
analyseswere conducted at the Institute ofMultidisciplinary
Skills in Intestinal Microbiota (InHaMMI) of the Faculty of
Medicine (Famed) at the Federal University of Alagoas
(UFAL).

Laboratory, endoscopic, imaging, and histological inves-
tigations confirmed the diagnosis of IBD in every patient.
Everyone who participated signed the informed consent
form, consenting to participate in the study and being free
to opt out of the proposed research at any time.

Immediately prior to infusion, blood samples were col-
lected for the measurement of serum levels of IFX and ATI.
Being the measurement of the levels of IFX and ATI in
InHaMMI using the Bulhlman reagent for a rapid test.

Before infusion, peripheral blood samples were centri-
fuged, and serum aliquotswere frozen at -60°C. At the time of

sample processing, frozen serum samples were thawed only
once.

The lower limit of detection was 0.3 micrograms/ml. The
therapeutic serum concentration of IFX was regarded as the
determining factor for its upkeep. The presence of ATI was
evaluatedwhen the serum level was subtherapeutic andwas
either absent or high (> or equal to 8 micrograms/ml).3

All variables were descriptively analyzed using both ab-
solute and relative frequencies. Fisher’s Exact test was also
used to determine statistically significant differences be-
tween patients whose serum levels were measured as Reac-
tive versus Proactive for each study variable. All analyses
utilized a significance level of P 0.05.

Results

Forty patients, 25with CD and 15with UC, 26 females and 14
males; 25 with CD and 15 with UC; 26 females and 14 males
(►Table 1)

Six of the 14 patients who underwent proactive TDM had
a subtherapeutic serum level (3 mcg/ml) and a negative ATI.
14 of the 26 patients with reactive MDD had subtherapeutic
serum IFX (3 mcg), and the presence of ITAwas investigated;

Table 1 Sample characterization by diagnosis

Variable Crohn
disease
(n¼25)

Ulcerative
colitis
(n¼ 15)

N % n %

Gender

Male 8 32 6 40

Female 17 68 9 60

TDM

Reactive 16 64 10 66,7

Proactive 9 36 5 33,3

Calprotectin

Normal 10 40 4 26,7

Change 15 60 11 73,3

IFX

Normal 4 16 2 13,3

Changed 21 84 13 86,7

AIT

Positive 2 8 1 6,6

Negative 13 52 4 26,7

Not obtained 10 40 10 66,7

CRP

Normal 15 60 11 73,3

Changed 10 40 4 26,7

Albumina

Normal 19 86 11 73,3

Changed 6 24 4 26,7
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however, only three patients, two with CD and one with UC,
were positive for ATI.

In 26 patients, fecal calprotectin was altered (>200 milli-
grams), 15 had sub-therapeutic IFX serum levels, and two
had positive ATI.

Ten patients had inadequate serum albumin (3.5), and
eight had subtherapeutic IFX serum levels (3 mcg/ml) but no
ATI. C-reactive protein (CRP) was altered in 14 patients, 10 of
whom had subtherapeutic serum IFX, one of whom had a
positive ATI, and four of whom had normal serum levels. 17
out of 20 patients with subtherapeutic IFX and a negative ATI
were optimized. Only three patients relapsed 12 weeks after
starting optimization with deteriorating biomarkers, requir-
ing a change in the class of biologicals. There were three
deaths: two patients with Crohn’s disease (CD) and one with
ulcerative colitis (UC) with sub-therapeutic IFX and positive
ATI, and the biologic class was adjusted.

Two of the patients who were optimized and asymptom-
atic became pregnant, and the medication was discontinued
at 30 weeks. Currently, ten patients are optimized and
undergoing positive progression.

A supra-therapeutic dose was found in three patients with
proactiveMDD,atherapeuticdose inone, andasub-therapeutic
dose in four, all of whom were ATI negative. The four sub-
therapeutic MDD patients were subjected to optimization.

Nineteen patients had elevated serum IFX levels, while
twenty-one had elevated fecal calprotectin (>200 micro-
grams/gram), CRP, and albumin levels within the normal
range (3.5–5.2 grams per deciliter). In terms of CRP
(p¼0.027) and albumin (p¼0.013), there was a statistically
significant difference between proactive and reactive
patients. More changes in CRP and albumin were observed
in patients who underwent proactive MDD, which is likely
due to the initiation of therapy while patients were still in an
active phase of disease.

►Table 2 summarizes the study findings based on proac-
tive and reactive TDM and its variables.

Discussion

As thefirst anti-TNF agent approved for IBD, IFX has themost
experience among gastroenterologists. TDM is currently
used in clinical practice to monitor response and guide
treatment optimization in the event of drug resistance.3,8

Therapeutic drug monitoring (TDM) is an important part
of customizing biologic therapy for patients with inflamma-
tory bowel disease (IBD). The purpose of TDM is to inform
decisions about whether and when to adjust dosage or
consider switching medications for patients who are not
responding to therapy. An understanding of the target ther-
apeutic ranges for each agent and how to interpret test
results allows healthcare professionals to optimize outcomes
for patients receiving biologic therapy. The practice of TDM
for managing IBD is currently limited to TNF-Î� inhibitors;
not fully developed for other biologics.

Nine of the sixteen patients with subtherapeutic IFX had
high CRP (>5mg/ml). Subtherapeutic serum IFX in combi-
nation with CRP is useful in predicting response loss.9 Six of

the nine patients with elevated CRP had subtherapeutic IFX
levels in their serum.

Fecal calprotectin levels were altered in 21 patients, the
majority of whomwere in the subtherapeutic range. In more
than 85% of patients, calprotectin combined with serum IFX
predicted relapse.10 Albumin binding to serum IFX reduces
free drug excretion. This study found that albumin levels
were normal (74.2%), with a correlation with sub-therapeu-
tic IFX levels (75%), correlating with the literature.11 The
TDM is presented as a valuable decision-making tool for
changing behavior based on the amount of serum IFX or ATI
present. Serum IFX levels were subtherapeutic in 16 (51.6%)
of our patients, with four being proactive, 12 reactive, and
only two positive ATI (both reactive). Based on the TDM
findings, he advised us to make a change in the treatment
after analyzing the serum level or the presence of ITA,
demonstrating, and in accordance with the literature, that
it is a cost-benefit analysis of the effectiveness of this
alternative in the therapeutic approach.5,12,13

The loss of anti-TNF response due to immunogenicity,
because of the formation of ATI, has a frequency of 6-17%,
which is consistent with our series, 6.45%. 14

In terms of quantitative TDM values, there was a signifi-
cant difference between the reactive and proactive groups
for CRP (p¼0.027) and albumin (p¼0.013), with proactive
MDD patients showing more changes in both CRP and

Table 2 TDM of the total sample

Variables Reactive
(n¼26)

Proactive
(n¼14)

p-value

Fisher’s Exact

Gender

Male 6 8 0,042

Female 20 6

Diagnostic

Crohn Disease 17 9 1,000

Ulcerative Colitis 9 5

Calprotectin

Normal 9 5 1,000

Changed 17 9

IFX

Normal 4 2 1,000

Changed 22 12

AIT

Positive 3 0 0,521

Negative 11 6

CRP

Normal 20 6 0,042

Changed 6 8

Albumina

Normal 21 8 0,123

Changed 4 6
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albumin. Positive ATI, on the other hand, has no effect on
clinical remission rate, endoscopic improvement, or CRP
level, despite being associated with a higher risk of clinical
response loss to IFX and low serum IFX levels 15.

Proactive TDM is a controversial strategy that involves
routine monitoring of drug and anti-drug antibody concen-
trations to achieve therapeutic concentrations and prevent
disease outbreaks. As there are currently no provenmethods
for adjusting the initial loading dose, we are likely under-
dosing a substantial number of patients initiating biologic
therapy. The purpose of proactive TDM is to monitor levels
early and provide the opportunity to adjust dosing before
they become problematic. Currently, there is insufficient
evidence to support this approach, as studies evaluating
proactive MDD have failed to attain primary outcomes.
Several studies, however, have demonstrated a correlation
between higher nadir concentrations of TNF-inhibitors and
improved clinical outcomes, including clinical remission and
endoscopic remission. In the absence of prospective studies
demonstrating that proactive TDM improves clinical out-
comes, the approach remains controversial.9,11,13

Conclusion

Measuring infliximab serum levels is important in making
decisions for monitoring and treating patients who use anti-
TNF immunobiological, and this drug should be optimized or
suspended based on the findings. TDM is an alternative tool
in personalized therapeutic management that offers a cost-
benefit analysis. Proactive and reactive TDM, including se-
rum IFX and ATI measurement, is a useful tool that enables
more personalized therapy, whereas empiricism allows
patients to be exposed to a medication without real benefit.
Furthermore, drug spending can be reduced in cases where
doses are exceeded.
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