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Is tofacitinib a game-changing
drug for ulcerative colitis?

Fernando Magro1,2,3,4 and Maria Manuela Estevinho1,5

Abstract
The increasing knowledge on ulcerative colitis’ pathophysiology has contributed to the expansion of the thera-
peutic arsenal for this condition. However, to date, 25–40% of patients with ulcerative colitis remain primary or
secondary non-responders to therapy, and up to 10% need to eventually undergo a colectomy. Janus kinase
inhibitors block cytokine signalling involved in the pathogenesis of several inflammatory conditions. Tofacitinib
is the first drug of this class approved for moderate-to-severely active ulcerative colitis in patients for whom disease
worsened and those who did not improve with conventional therapy (aminosalicylates, corticosteroids and immu-
nosuppressants) or monoclonal antibodies. We aimed to review the main aspects and concerns related to the
current use of tofacitinib and to explore its future application.
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Case report

A 29-year-old Caucasian woman, without previous

medical records of interest, was admitted to the emer-

gency service, in June 2017, with a 7-week history of

mild colicky abdominal pain (relived by defaecation)

and bloody stools (6–8 times per day). In the last 4

weeks, she gradually developed rectal tenesmus and

lost 2 kg; at hospital admission, she had fever

(38.1�C). Faecal calprotectin (FC) was 1975 mg/g (con-

sidered significantly elevated for values >250 mg/g);
stool culture, cytomegalovirus (CMV) and the

Clostridium difficile toxin test were negative. The endo-

scopic assessment showed confluent deep ulcers until

splenic flexure and the histological analysis revealed

the presence of ulcer, corresponding to a Geboes

score 5.4 (Figure 1). Therefore, the patient was diag-

nosed with acute severe ulcerative colitis (UC) and

started intravenous steroids (1mg/kg/day). By the

fifth day of hospitalization, the patient was apyretic

and painless, but maintained seven stools per day,

with blood in less than half of them – severe according

to the Truelove and Witts index. Therefore, infliximab

(IFX) 5mg/kg/day was added (at 0, 2 and 6 weeks).

After 15 days, the patient was free of rectal tenesmus

and achieved a partial Mayo score¼ 2; C-reactive pro-

tein (CRP) was 4.7mg/l (normal value <3mg/l) and

FC was 1013 mg/g.Fourteen weeks after starting IFX,

she was asymptomatic and FC decreased to 477 mg/g;
the IFX level was 4.5 mg/ml (normal trough levels
3–7 mg/ml), antibodies targeting IFX could not be
detected and the endoscopic Mayo score¼ 1. In this
context, it was decided to shorten the time between
infusions to 6 weeks. Eight months after starting
IFX, the patient lost response. Thus, the IFX dose
was maximized to 10mg/kg/day, every 6 weeks.
Four months later, the IFX levels were 8.9 mg/ml, and
the patient was in clinical and endoscopic remission.
After 6 months, the patient asked for an earlier medical
appointment and reported abdominal cramping and
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5–6 blood-streaked loose stools per day, in the previous

week. The blood analysis revealed an increase in CRP

(17.1mg/l); FC was 1328 mg/g, and IFX levels were 8.1

mg/ml. Endoscopy revealed continuous colonic inflam-

mation with marked erythema, absent vascular pattern

and friability, and erosions without ulceration; corre-

sponding to Mayo score¼ 8. In this context, the patient

started vedolizumab (VDZ) 300mg. Eight weeks later,

she was free from abdominal pain but maintained 4–5

stools per day, of which 50% with visible blood (partial

Mayo score¼ 3). The dosing frequency was adjusted to

every 4 weeks and trough level was 20 mg/ml, 4 weeks

later. In this context, it was decided to stop VDZ and

start tofacitinib 10mg, twice daily. Six days after treat-

ment start, the patient was free from pain and had

3 daily bowel movements without blood; FC decreased

to 195 mg/g. The induction treatment with tofacitinib

went uneventfully; slight and transitory changes in

the lipid profile were observed (maximum levels of

total cholesterol and triglycerides of 219 and 183mg/

dl, 4 weeks after treatment start), no other relevant

analytical changes were observed. After 8 weeks the

patient was in clinical, endoscopic and histological

(Geboes Score [GS]¼ 2.1) remission.Since July 2019,

the patient has been receiving tofacitinib 5mg, twice

daily, for maintenance, and remains free of symptoms

and endoscopic activity.

Janus kinase (JAK) inhibitors, a new
therapeutic class

The therapeutic arsenal for inflammatory bowel disease

(IBD) was much increased in recent decades. Currently,

several alternatives are available among which are

immunosuppressors and monoclonal antibodies target-

ing tumour necrosis factor (TNF)-a, a4b7integrin or

anti-interleukins 12/23. This target diversity suggests

that the pathogenesis underlying IBD is complex and

depends on several molecular pathways.1 The JAK

family comprises JAK1, JAK2, JAK3 and tyrosine

kinase 2 (TYK2). This family of cytoplasmic protein

tyrosine kinases has an important role in the transduc-

tion pathway of several pro-inflammatory cytokines

known to play a role in IBD (interleukin (IL) 2, 4, 7,

9, 13, 15, 17, 21 and 23, but also interferons and growth

factors)2 and binding is mediated through JAK1 and

JAK3.3 When cytokines bind to their cell-surface

receptors the ligand receptors dimerize, resulting in

the phosphorylation of JAK molecules, which then

trigger intracellular signal transduction and transcrip-

tion. JAK inhibitors prevent the phosphorylation of

the signal transducer and activator of transcription

(STAT) protein, thereby decreasing the synthesis of

pro-inflammatory proteins.4 Besides this ‘broad-spec-

trum’ anti-inflammatory activity, JAK inhibitors pre-

sent several advantages in comparison with

monoclonal antibodies: (a) oral administration; (b) pre-

dictable pharmacokinetics with a reduced plasma half-

life, rapid onset of action and quick clearance (benefi-

cial in cases of severe infections and need for surgery);

(c) intracellular target; and (d) lack of

immunogenicity.5,6

Notwithstanding, it must be taken into account that

the inhibition of each type of JAK blocks the signalling

of a particular subset of cytokines, influencing both

efficacy and safety7 and that broad cytokine inhibition

IFX level 4.5 μg/mL, no anti-IFX atb
CRP 5.3 mg/L, FC 477 μg/g

Partial Mayo Score 1
→ IFX (5 mg/kg/day) every 6w

 

IFX level 1.8 μg/mL, no anti-IFX atb,
CRP 10.8 mg/L, FC 680 μg/g

Partial Mayo Score 6
→ IFX (10 mg/kg/day) every 6w

 

CRP 9.4 mg/L, FC 862 μg/g
VDZ level 20 μg/mL,
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Acute severe colitis
CRP 22.8 mg/L, FC 1975 μg/g,
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IFX (5 mg/day) every 8w
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→ VDZ 300 mg every 4w
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Figure 1. Clinical case summary. FC: faecal calprotectin; IFX: infliximab; VDZ: vedolizumab.
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may lead to unwanted off-target activity and adverse

effects. It has been suggested, for example, that the

inhibition of JAK2 may be related to unfavourable

haematological side effects due to the inhibition of

erythropoietin, IL-3, IL-5, prolactin and growth hor-

mone – prompting the development of more selective

JAK inhibitors.8

To date, tofacitinib is the unique JAK inhibitor

approved for UC. Even though this small molecule

was developed to be a JAK3-specific inhibitor,

it also has affinity for JAK1 and JAK2, being a pan-

JAK inhibitor.8 Several other molecules are currently

in phase 3 trials for UC: the selective JAK1 inhibitors

filgotinib (SELECTION study, NCT02914522) and

upadacitinib (U-ACCOMPLISH study, NCT0365
3026; U-ACHIEVE study, NCT02819635) and the

pan-JAK inhibitor TD-1473 (RHEA Study,

NCT03758443).9

Besides UC, tofacitinib is also approved for rheuma-

tological and dermatological conditions and very rele-

vant safety information comes from these settings.

In 2012 this drug was initially approved for

moderate-to-severe active rheumatoid arthritis (RA);

in 2017 it was also approved for the treatment of

active psoriatic arthritis.

Efficacy - which UC patients are candidates
for JAK inhibitors?

The OCTAVE trials, the results of which were pub-

lished in 2017, aimed to assess the efficacy and safety

of tofacitinib, an oral reversible pan-JAK inhibitor, in

two settings of moderate-to-severe active UC: (a)

patients refractory to previous conventional therapy;

and (b) patients previously treated with a TNF-a
antagonist. In these trials conventional immunosup-

pressors were suspended at baseline, allowing the

exploration of the usefulness of tofacitinib as single

treatment. In the OCTAVE Induction 1 trial, tofaciti-

nib 10mg given twice daily induced remission in 18.5%

of UC patients (versus 8.2% for placebo; p¼ 0.007),

while In OCTAVE Induction 2 remission occurred in

16.6% (versus 3.6%; p<0.001) at week 8. In both trials

the therapeutic effect of tofacitinib 10mg twice daily

was similar between patients who had previously

received a TNF antagonist and those who had not.10

In the OCTAVE Sustain, remission at 52 weeks

occurred in 34.3% of the patients in the 5mg tofaciti-

nib group and 40.6% in the 10mg tofacitinib group

(versus 11.1% of placebo; p<0.001).10 In June 2018,

tofacitinib was approved for the treatment of adult

patients with moderate-to-severe active UC with an

inadequate response, loss of response or intolerance

to corticosteroids, immunosuppressive agents and/or

biological therapies.6 The benefits of this drug as induc-

tion therapy may be observed as soon as after 3 days

of treatment, with improvement in the frequency of

bloody stools.11 In addition, tofacitinib improved

health-related quality of life from week 4 and this

effect was sustained for at least 52 weeks.12

In the face of the current evidence the clinical guide-

lines of the American College of Gastroenterology,13

published in March 2019, went further and recom-

mended the use of tofacitinib in three different settings:

as first-line therapy in TNF-a naı̈ve patients; as a

second line in those who had already received TNF-a;
and as a third line in those refractory to VDZ. The

recommendations of the European Crohn’s and

Colitis Organization are awaited.
The real-world effectiveness of tofacitinib was con-

firmed in three retrospective studies14–16 and a recent

prospective trial.17

Positioning tofacitinib in current treatment
strategies

Tofacitinib is the first IBD therapy with rapid onset of

action, reducing symptoms as early as 3 days, and thus

may have a role in patients who have failed first-line

therapy (intravenous corticosteroids and immunosup-

pressors) for acute moderate-to-severe UC.11 In addi-

tion, due to the rapid clearance, in case of emergent

colectomy, adverse surgical outcomes may be less

likely.18 Also, tofacitinib has robust efficacy, including

in patients who have already failed corticosteroids, thi-

opurines or anti-TNF.10 Indeed, in the OCTAVE

induction studies the difference in clinical remission

between tofacitinib 10mg and placebo was 12.3%

(95% confidence interval (CI), 5.0–19.5), for UC

patients without previous anti-TNF failure, and

10.6% (95% CI, 7.3–13.9) for anti-TNF failures.19

Regarding maintenance with 5mg, the difference

from placebo of sustained steroid-free remission was

35.2% (95% CI, 19.4–50.9) in previous non-failures,

and 17.5% (95% CI, –3.8–38.7) in patients who failed

anti-TNF therapy.19

JAK/STAT pathway inhibitors (differently from

TNF, integrins and interleukin inhibitors) are capable

of simultaneously blocking multiple cytokines, allow-

ing a more extensive resolution of intestinal inflamma-

tory response. However, to date, no UC head-to-head

clinical trials comparing biologics with tofacitinib exist.

However, a network meta-analysis compared the effi-

cacy and safety of several first-line (biologic-naı̈ve) and

second-line (previous exposure to anti-TNF) therapies

for moderate-severe UC.20 In this study, IFX and VDZ

were ranked highest as first-line agents, while, among

patients with prior anti-TNF exposure, tofacitinib was

Magro and Estevinho 757



ranked highest both for induction of clinical remission
(odds ratio (OR) 11.88, 95% CI 2.32–60.89) and muco-
sal healing (OR 4.71, 95% CI 2.23–9.92). Regarding
maintenance of remission, tofacitinib and VDZ were
comparable.20

Potential risks associated with tofacitinib
therapy

Infections

An open-label extension study was performed to assess
the safety of tofacitinib 5mg or 10mg, twice a day, in
the treatment of RA for up to 9.5 years. In this study,
stable background therapy was continued and adjust-
ments were allowed at the investigators’ discretion.21

The severity of the adverse effects was mostly mild
(59%) or moderate (36%). The most common events
were infections (9.0%), of which 11.3% were caused by
herpes zoster (HZ). All infection-related events had
incidence ratios (IRs) below 0.5; the exceptions were
combined serious infections (IR of 2.4) and HZ (IR
of 3.4).

In the IBD setting, the pooled analysis of the UC
trials with tofacitinib (completing 4.4 years of follow-
up) revealed that the occurrence of opportunistic infec-
tions, excluding HZ, was small and comparable with
placebo. The trials reported one case each of CMV
colitis, CMV hepatitis, histoplasmosis and pulmonary
cryptococcosis.22 The IR of serious non-HZ infections
was similar to that found in the placebo group, and
included appendicitis (n¼ 4), anal abscess (n¼ 2) and
Clostridium difficile infection (n¼ 2).22 On the other
hand, a higher dose-related incidence of HZ infection
was reported. Indeed, in comparison with placebo, a
5mg twice-daily maintenance dose of tofacitinib had
an IR of HZ of 2.1 (95% CI, 0.4–6.0), while a 10mg
twice-daily dose had an IR of 6.6 (95% CI, 3.2–12.2).23

The incidence of HZ infection may be decreased
with vaccination, yet the use of attenuated-live vaccines
is contraindicated in patients on immunosuppressants.
Recombinant vaccines have appeared as a sound alter-
native, preventing the risk of disease due to the repli-
cation of the attenuated virus.24 A recent recombinant
HZ vaccine was tested in phase 1 and 2 clinical trials
enrolling immunosuppressed patients.25,26 Its efficacy
was also confirmed in a phase 3 trial enrolling patients
above 50 years old in whom the risk of HZ infection
was reduced by 97.2% (95% CI 93.7–99.0).24

The IR of tuberculosis (0.02–0.75)27 and hepatitis B
(no reactivations)28 appears to be low in tofacitinib
trials enrolling RA patients. Notwithstanding, testing
for those infections and, when needed, implementing
prophylactic therapy is recommended before tofaciti-
nib administration, as occurs with biologics.23

Malignancies

In the extension study of tofacitinib safety on RA, the

overall risk of malignancies was low (IR� 0.9%),21 a

significant value even more after taking into account

that these patients have an inherent predisposition to

cancer due to their underlying disease.
In the IBD setting, non-melanoma skin cancer

(NMSC) was the most frequent malignancy, occurring

in six UC patients in the OCTAVE trials.29 This finding

is consistent with the observations reported for the use

of tofacitinib in other indications like RA.21 However, it

is important to consider that all UC patients with

NMSC had prior exposure to thiopurines and some

had prior history of NMSC. More recently, in the

global analysis of UC induction and maintenance

trials, including the study A3921063 (NCT00787202)30

and the four OCTAVE trials (NCT01465763,

NCT01458951, NCT01458574, NCT01470612),10 the

IR of malignancies (NMSC and other neoplasms) was

similar in patients under tofacitinib and placebo: 1.0

(95% CI, 0.0–5.4) and 0.7 (95% CI, 0.3–1.2),

respectively.22

Cardiovascular events

Based on the preliminary results of a post-marketing

study (NCT02092467) enrolling RA patients above

50 years old with cardiovascular risk factors, both the

Food and Drug Administration31 and the European

Medicines Agency32 highlighted the risk of pulmonary

embolism. In that study, tofacitinib 10mg was associ-

ated with increased all-cause mortality and pulmonary

embolism compared with anti-TNF, while tofacitinib

5mg and anti-TNF had comparable safety profiles.

Notwithstanding, the pooled analysis of 1157

tofacitinib-treated UC patients enrolled in three induc-

tion studies, one maintenance trial and one ongoing

long-term extension study provided an IR for major
adverse cardiovascular events (MACEs) of 0.24 (95%

CI, 0.07–0.62).33 Importantly, in this study only four

MACEs were registered, and three of these patients

had at least four cardiovascular risk factors.
Along the same lines, a recent meta-analysis includ-

ing more than 13,000 patients with different inflamma-

tory disorders advocated that, comparing with placebo,

tofacitinib did not increase the risk of cardiovascular

events (OR 1.07, 95% CI 0.49–2.34) or MACEs

(OR 1.54, 95% CI 0.42–5.59).34 This study reported

that tofacitinib 10mg was associated with significantly

lower incidence of cardiovascular events (OR0.56,

95% CI 0.33–0.96), in what may be due to the higher

dose-related anti-inflammatory effect. In addition,

tofacitinib has been associated with a dose-dependent

reversible increase in total cholesterol (TC),
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low-density lipoprotein (LDL) and high-density lipo-

protein (HDL), with maximum levels at the eighth

week of treatment.33 Notwithstanding, no meaningful

changes were observed on LDL/HDL and TC/HDL

ratios, or in the 10-year cardiovascular risk.33

Therefore, tofacitinib appears not to systematically

increase the risk of atherosclerotic cardiovascular dis-

eases, although larger studies with longer follow-ups

must be developed.
Therefore, in the face of current knowledge, the

introduction and maintenance of tofacitinib must be

careful, weighing the expected benefits against the

potential adverse events. Close monitoring throughout

the treatment and the awareness of the special cases

and the high-risk populations is essential to maximize

the benefits. Further trials are warranted to assess

whether selectivity in JAK inhibition may have safety

advantages.

Precautions and contraindications

Warnings and precautions

Tofacitinib is metabolized by cytochrome CYP3A4

and, thus, interactions with other medications may

occur. Like most drugs, adjustment for hepatic or

renal impairments is required, as well as in the case

of anaemia, neutropenia or lymphocytopaenia.35

Caution must be taken in patients with risk factors

for venous thromboembolism including older age, obe-

sity, smoking, long-term bedridden status, recent major

surgery, major trauma, heart failure, cancer, use of

combined hormonal contraceptives and congenital

abnormality of coagulant factors.36,37

Contraindications

Tofacitinib is contraindicated in cases of hypersensitiv-

ity and serious infection. Studies enrolling patients with

UC, RA or psoriasis suggest that prenatal exposure to

tofacitinib did not change the pregnancy and newborn

outcomes, in comparison with those of general popu-

lation,38,39 nevertheless tofacitinib is contraindicated in

these settings. The preliminary analysis of safety end-

points in RA (NCT02092467) revealed a significantly

higher risk of serious infections in patients aged above

65 years. Therefore, even though those events may be

related to the clinical condition and comorbidities,

tofacitinib is currently not recommended for patients

above that age. No data are available on the use

of tofacitinib in children; future studies are warranted

to define the therapeutic approaches for this

population.5

Tofacitinib work-up

Baseline

Before the introduction of tofacitinib, TC and HDL

levels must be checked,33 as well as patients’ cardiovas-

cular risk factors (obesity/overweight, physical inactiv-

ity, hypertension, hyperlipidaemia, smoking, diabetes

mellitus and family history of premature coronary dis-

ease) (Table 1). Independent of history and vaccination

status, serological analysis should be performed to

check whether the patient is protected against varicella,

measles, mumps and rubella.
It is currently recommended that, IBD patients aged

50 or more years should receive a zoster vaccination;40

however, given the increased risk of HZ, it remains to

be seen whether it may be reasonable to administer the

vaccine to all IBD patients treated with tofacitinib,

regardless of their age.41 Live attenuated vaccines are

contraindicated in patients on immunosuppressors

and, thus, patients already in tofacitinib should receive

a recombinant zoster vaccine.23,42 In addition, all adult

patients should receive non-live vaccines including

pneumococcal (PCV13 and PPSV23), hepatitis A, hep-

atitis B (in seronegative patients), Haemophilus influen-

za B, human papilloma virus, tetanus and pertussis.40

The induction dose of tofacitinib is 10mg twice

daily, for 8 weeks. If clinical remission is not achieved

after this period, treatment with 10mg twice daily may

be maintained for 8 more weeks, according to the spe-

cific clinical situation. In the OCTAVE Open study,

this extension strategy resulted in clinical response

and remission in 59.7% and 16.2%, respectively, of

the subjects that failed to achieve remission in

8 weeks.43 If after 16 weeks no therapeutic benefit is

observed, tofacitinib must be suspended.10 The main-

tenance dose is 5mg, twice daily;33 however, it may be

kept at 10mg in previous anti-TNFa failures, after

weighing risks and benefits. Indeed, in this group of

patients, sustained corticosteroid-free remission is sig-

nificantly higher with a maintenance dose of 10mg

than with 5mg (38.9% vs 22.2%).44 In addition,

patients who lose response to 5mg (as maintenance

therapy) may benefit from dose escalation to 10mg.

In fact, in the OCTAVE Open study, clinical response

and remission were recovered in 59% and 34%,

8 weeks after dose escalation.45

Throughout the treatment

During treatment with tofacitinib potential changes in

haemoglobin, lymphocytes, neutrophils, serum creati-

nine, liver enzymes and the lipid panel must be moni-

tored. A summary of the analytical monitoring and

work-up recommended by the retailer,36 the Food
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and Drug Administration46 and the European

Medicines Agency44 is summarized in Table 1.
The annual seasonal administration of inactivated

influenza vaccine is recommended. In addition, it is

important to check the vaccination status of the immu-

nocompetent individuals who share the household with

the IBD patient.40 Regarding cancer prevention and

screening, all patients should follow a programme of

sun protection and dermatological surveillance and

women should undergo an annual cervical examina-

tion.40 Surveillance colonoscopies for colorectal carci-

noma should be started 8 years after the onset of

pancolitis or 12–15 years after onset of left-sided

colitis.47

Tofacitinib – guessing the future

According to the American College of

Gastroenterology13 and in the face of current evidence,

tofacitinib may be used at four points of the moderate-

to-severe active UC therapeutic algorithm: (a) as first-

line therapy even before thiopurines; (b) after failure of

conventional therapy; (c) as a second-line option,

before VDZ; or (d) as a third-line therapy (after anti-

TNF and VDZ) (Figure 2). Indeed, tofacitinib was

reported to be the most effective therapy in anti-TNF
failures, even though VDZ may be a reasonable

alternative.13,20

In order to optimize the use of this promising ther-
apeutic weapon, head-to-head comparisons, in both

biologic-naı̈ve and biologic-exposed patients are war-

ranted, in the context of moderate-to-severe UC but

also in the management of acute severe flares. In the
opposite spectrum of the disease, the usefulness of tofa-

citinib in mild-to-moderate active UC, is yet to be

explored. In the future, the potential combination of
tofacitinib, or other JAK inhibitors, with other immu-

nosuppressors (either ‘classical’ or monoclonal anti-

bodies) should also be explored. Indeed, some case

reports have described the use of combination strate-
gies in the setting of acute severe colitis, as rescue ther-

apy to avoid colectomy (tofacitinib plus IFX)48 and

also in the management of patients with UC plus rheu-

matic diseases (tofacitinib plus VDZ)49 Further studies
on combination therapy are warranted in order to

explore its efficacy and safety profile50 and to extend

the range of applications of JAK inhibitors. In addi-
tion, combination therapy may be a rescue alternative

in cases of loss of response to tofacitinib through, for

example, the addition of VDZ. Plus, even though

Table 1. Tofacitinib treatment monitoring.

Baseline

Complete anamnesis, including cardiovascular risk factors, history of venous thromboembolism, lung disease,
gastrointestinal perforation, herpes zoster, pregnancy; complete blood count, serum creatinine, liver function tests,
fasting lipid panel, serum creatinine phosphokinase, serology for HIV, hepatitis B and hepatitis C, Mantoux test
or IFN-c release assay

Not recommended to start if:

- Hypersensitive to any component
- Pregnant or breastfeeding
- Lymphocyte count <500/mm3, neutrophil count <1000/mm3 and/or haemoglobin <9 g/dl
- Positive serology for hepatitis B and/or C, HIVa

- Active tuberculosis, serious localized or opportunistic infections

Throughout the treatment, after 4–8 weeks of treatment start and then every 3 months

Lymphocyte count <500 cells/mm3 Not recommended to maintain
Neutrophil count <1000 cells/mm3 Avoid maintaining

<500 cells/mm3 Not recommended to maintain
Haemoglobin <8 g/dl or drop �2 g/dl Interrupt
Liver enzymes and

serum creatinine
Moderate renal impairment

(creatinine clearance <49 ml/min)
Moderate hepatic impairment

(Child-Pugh score �Grade B, 7 points)

Dose reduction to 5 mg

Lipids Generally, maximum levels in 6 weeks. If persistent elevation, statin therapy may be started;
manage according to clinical hyperlipidaemia guidelinesb

IFN: interferon.
aThese patients were excluded from tofacitinib trials.
bFor example, the guidelines for the management of dyslipidaemias of the European Society of Cardiology (ESC) and European Atherosclerosis
Society (EAS).
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tofacitinib allows the reduction of costs associated with

intravenous administration and therapeutic drug mon-

itoring,5 cost-effectiveness analyses are warranted to

aid therapeutic decision-making. Finally, the develop-

ment of biomarkers identifying the subset of patients

most likely to respond to JAK inhibitors would be of

utmost importance.
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