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factors in the efficacy evaluation of anti ‑TNF ‑α 
therapy limited to 1 year.

Therefore, in this study, we aimed to develop 
a simple index based on blood count parameters 
and clinical variables to predict the efficacy of lim‑
ited, 1 ‑year adalimumab therapy.

Patients and methods This retrospective study in‑
cluded 47 patients with CD who received adalim‑
umab for 52 weeks. The inclusion criteria for bio‑
logic treatment were as follows: Crohn Disease Ac‑
tivity Index above 300, no response or intolerance 
and / or contraindications to conventional treat‑
ment with glucocorticosteroids and / or immuno‑
suppressants, or persistent fistulas. The biologic 
treatment consisted of 12‑week induction thera‑
py and 40‑week maintenance therapy; adalimum‑
ab at a dose of 160 mg was administered subcuta‑
neously at the beginning of the therapy, at 80 mg 
after 2 weeks, and then at 40 mg every 2 weeks.

Venous blood was drawn from patients before 
and after 12 ‑week induction therapy and the fol‑
lowing parameters were analyzed: white blood cell 
(WBC) count, platelet count, and MPV. Clinical 
data were collected, with a particular emphasis 
on the history of CD complications (ie, fistulas, 
abscesses, fissures, intestinal stenosis, and ob‑
struction). Six months after the end of the treat‑
ment, data on clinical exacerbation of CD regard‑
ing surgical therapy and glucocorticoid use or bi‑
ologic retreatment during this period were ob‑
tained from patients’ medical records.

We developed an index based on selected blood 
count parameters and clinical variables related to 
the course of the disease. Only variables with sig‑
nificant odds ratios (ORs) were included in the in‑
dex and weights were allocated for each parame‑
ter based on the OR value.

Introduction Anti–tumor necrosis factor ‑α 
monoclonal antibody (anti ‑TNF ‑α) therapy in 
patients with severe Crohn disease (CD) has high 
efficacy and is associated with clinical improve‑
ment and a lower number of surgical interven‑
tions.1,2 However, there is a group of patients 
who show an unsatisfactory response to bio‑
logic therapy.

Most treatment programs use anti ‑TNF ‑α ther‑
apy to achieve deep remission. Part of therapeu‑
tic failures may be due to severe adverse effects 
or high treatment costs, which lead to limited 
therapy duration. The Polish insurer used to re‑
fund adalimumab therapy for 1 year. Therefore, 
it is interesting to examine the predictive value 
of selected clinical and laboratory parameters re‑
garding the efficacy of time‑limited therapy. Blood 
cell count is a cheap, widely ordered test, and nu‑
merous studies have pointed to the relevant role 
played by platelets in the immune system, apart 
from contributing to hemostasis. Mean plate‑
let volume (MPV) is measured by automated an‑
alyzers and used to assess thrombocytopenia.3

Several studies have related MPV to the se‑
verity of autoimmune diseases such as rheuma‑
toid arthritis or systemic lupus erythematosus.3 
Moreover, decreased MPV is observed in throm‑
boembolic disorders, the risk of which is increased 
in CD.4,5

Clinical factors also considerably influence 
the course of CD. Legué et al6 showed that 53.3% 
of patients with fistulas had a relapse after a me‑
dian follow ‑up time of 62 months. Another study 
has shown that in patients treated with infliximab 
who had no history of surgery, the remission time 
was longer than in those who underwent surgery 
in the past.7 However, there has been no simi‑
lar study assessing the prognostic value of these 
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Similarly, the history of intestinal complications 
and previous abdominal surgery were associat‑
ed with exacerbation (Supplementary materi‑
al, Table S1).

Based on ORs, the following items were se‑
lected and assigned weights to develop a simple 
predictive index: the presence of fistulas (OR, 
10.5; 2 points), previous abdominal surgery 
(OR, 5.6; 1 point), CD complications (OR, 10.8; 
2 points), MPV <10.4 fl (OR, 7.6; 1 point), and 
WBC count >7.9 × 109/l (OR, 6; 1 point). Obtain‑
ing less than 3 points identified 89% of patients 
who maintained 18‑month remission (TAbLE 1). 
There was a significant difference in the AUC for 
the index and MPV (P = 0.03), the index and WBC 
count (P = 0.03), yet not for MPV and WBC count 
(P = 0.86).

Discussion Numerous studies have investigat‑
ed the usefulness of blood cell count in predict‑
ing the efficacy of biologic treatment. Similar to 
the study by Sobolewska et al,8 we demonstrated 
that a lower WBC count was a predictor of suc‑
cessful anti ‑TNF ‑α therapy. That study exam‑
ined the predictive value of MPV for maintain‑
ing response to treatment after infliximab induc‑
tion therapy in CD. Higher MPV was observed 
both at the beginning of the therapy and after 12 
weeks in patients with remission compared with 
those who relapsed.8 In that study, the sensitiv‑
ity and specificity of MPV were similar to those 
observed in our study. However, our results in‑
dicate that the predictive value of MPV is simi‑
lar to that of WBC count.

The obtained results can be explained by the 
fact that platelets are also regarded as regulators 
of immune responses. Numerous receptors on 
their surface are involved not only in regulating 
hemostasis but also in immunological reactions. 
Their role in activating and suppressing the im‑
mune system remains unclear, but they seem to 
exert a dual function.3 Platelets store and release 
many mediators, including serotonin—a hormone 
that is part of the gut–brain axis. A recent study 
showed that the serum level of serotonin was as‑
sociated with the endoscopic severity of inflam‑
matory bowel diseases.3,9 Besides, TNF ‑α affects 
hematopoiesis, but its role is complex and has not 
been fully understood. It also has procoagulant 

The study was approved by the local bioethics 
committee (RNN/372/18/KE). Due to the ret‑
rospective design, written informed consent to 
participate in the study was not applicable. Sta‑
tistical analysis was performed using the Statisti‑
ca 13.1 software for Windows (StatSoft, Inc., Tul‑
sa, Oklahoma, United States). The distribution of 
variables was assessed using the Shapiro–Wilk 
test. The Fisher exact test was used for compari‑
son of nominal variables, and the Mann–Whitney 
test for quantitative variables with distribution 
other than normal. Quantitative variables were 
expressed as median (interquartile range). Odds 
ratios and 95% CIs were calculated. Odds ratios 
were estimated using logistic regression for con‑
tinuous variables. The sensitivity and specifici‑
ty of the prognostic scale were determined us‑
ing receiver operating characteristic curves and 
the area under the curve (AUC) was calculated. 
The Hanley and Hajian ‑Tilaki method was used 
to compare AUCs. A P value less than 0.05 was 
considered significant.

Results We analyzed the data of 47 patients who 
completed induction therapy and received adali‑
mumab for 52 weeks. At 18 ‑month follow ‑up, 
24 patients (51.1%) had a relapse.

No differences in the values of WBC count, 
platelet count, and MPV measured before thera‑
py were observed between patients who achieved 
long ‑term remission and those who relapsed.

Patients who maintained long ‑term remission 
after 1 ‑year therapy had increased MPV and a de‑
creased WBC count compared with those who re‑
lapsed (measurement performed after 12 weeks 
of the therapy). No such differences were not‑
ed for the platelet count (Supplementary mate‑
rial, Table S1).

To determine the cutoff points for MPV and 
WBC count at therapy week 12, which would iden‑
tify patients at increased risk of exacerbation, 
the Youden index of the receiver operating char‑
acteristic curve was used with the following re‑
sults: 7.9 ×109/l for WBC count and 10.4 fl for 
MPV (TAbLE 1).

Fistulas were more frequently present at the 
beginning of the therapy in patients in whom 
disease exacerbation was observed as com‑
pared with patients with sustained remission. 

TAbLE 1 The diagnostic value of selected cutoff points of mean platelet volume, white blood cell count, and the proposed index

Parameter Cutoff point Sensitivity Specificity PPV NPV AUC (95% CI) P value

MPV, fl <10.4 0.52 0.88 0.8 0.66 0.71 (0.56–0.86) 0.006

WBC, × 109/l >7.9 0.83 0.63 0.68 0.69 0.73 (0.58–0.88) 0.003

Index value <2 0.35 0.97 0.89 0.61 0.88 (0.79–0.98) <0.001

<3 0.7 0.92 0.89 0.76

<4 0.83 0.79 0.79 0.83

<5 0.83 0.75 0.76 0.82

<6 0.96 0.58 0.69 0.93

Abbreviations: AUC, area under the receiver operating characteristic curve; MPV, mean platelet volume; NPV, negative predictive value, PPV, positive 
predictive value; WBC, white blood cells
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properties and some studies reported thrombo‑
cytopenia after anti ‑TNF ‑α therapy.10

Interestingly, small platelet size correlated with 
cardiovascular risk, which is also higher in pa‑
tients with CD.5,11 Our study results show that pa‑
tients who maintain lower MPV following the in‑
duction therapy quickly relapse. Therefore, espe‑
cially in these patients, a longer therapy should 
be considered. This can improve the quality of 
life of patients while reducing treatment costs, 
because, as we have shown elsewhere,2 38.5% of 
patients after a year of therapy re ‑enter the in‑
duction therapy within half a year. This results in 
higher costs of treatment than those of continu‑
ing maintenance treatment.

We also identified some clinical variables that 
can help to predict the effects of biologic thera‑
py and our results are similar to those obtained 
in other studies.6,7

In this study, we presented a simple scale that 
may identify patients at increased risk of relapse 
after response to time ‑limited adalimumab ther‑
apy. The index is characterized by a high specific‑
ity and a positive predictive value, yet has a low 
sensitivity. It satisfactorily identified patients 
who relapsed within 6 months after a 1 ‑year ther‑
apy. Such an index seems to be particularly rel‑
evant for therapeutic programs. Therefore, pro‑
longed therapy should be considered in patients 
with lower chance of achieving long ‑term remis‑
sion. In a multicenter study,12 a 7 ‑point clinical‑
‑radiological scale related to response to adali‑
mumab treatment was constructed, including 
the presence of fistulas as a negative predictor. 
A total of 89% of patients who scored 4 points 
and more maintained therapeutic success.12 How‑
ever, that scale does not apply to patients treat‑
ed for a limited period of time.

Our study showed that high MPV and low 
WBC count together with selected clinical vari‑
ables at week 12 of adalimumab therapy may pre‑
dict long ‑term remission in patients with CD. 
The addition of selected clinical variables provid‑
ed a more specific tool for estimating long ‑term 
remission. This index should be prospectively val‑
idated in a larger group of patients. It can be par‑
ticularly useful in countries with limited access 
to modern therapies and may further help to re‑
duce the cost of treating patients with CD while 
maintaining therapy efficacy at the same time.
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