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Review of the safety with biologics in inflammatory bowel disease

Andrea Pascual, Raquel Vicente, Eva Sierra, and Santiago García-López*
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REVIEW ARTICLE

Abstract

Biologics have completely changed the treatment (and life) of patients with inflammatory bowel disease (IBD). After the first 
ones, anti-tumor necrosis factor (TNF) biologics, two new biologics, with other therapeutic targets, are now in routine use in 
our patients, and some others are in different stages of research. They share many aspects, but differ in others, so their effica-
cy and safety may be different. Having predictors of efficacy and safety in a particular patient are one of the greatest challen-
ges in IBD therapy, but we are far from achieving it. In any case, safety is key, especially in drugs used as maintenance the-
rapy in a chronic disease such as IBD. Although biologics are generally safe when are used correctly, it is essential to be 
aware of their potential adverse events and their particularities in different situations. To minimize them, it is essential to use 
them in the ideal patient, to choose the right biologic at the right time, to carry out a series of prior measures before start them, 
and, finally, to monitor the treatment correctly. We will discuss the differences between biologics, essentially anti-TNF versus 
ustekinumab versus vedolizumab, in terms of adverse events as well as their particularities of use. Having the knowledge of 
their contraindications, use in special populations, the steps before start, and how to monitoring them is essential. Although 
sometimes there are alternatives to biologics such as “the new small molecules,” they are not the purpose of this review.
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Introduction

Biologics are defined as “a medicinal product or vac-
cine that has been produced by living organisms”. The 
biologics we currently use in the treatment of inflamma-
tory bowel disease (IBD) are large molecular proteins 
directed against specific targets. In contrast, the treat-
ments that we often refer to as “conventional treatments” 
(non-biologics), are usually synthesized in the laboratory, 
have a simpler chemical structure and smaller molecular 
size. Due to these, biological therapies share some char-
acteristics in their pharmacokinetics and pharmacody-
namics, although they may present important differences 
between them in efficacy and safety.

Biologics have undoubtedly improved the treatment 
of IBD and we are using them more and more fre-
quently. In acute treatment, safety is important, but it 
becomes a key factor in their long-term use, which is 

necessary in chronic diseases such as IBD. In general, 
an adequate understanding of the safety profile of a 
drug requires its use in large populations and over a 
long period of time1. Data derived from pre-marketing 
clinical trials refer to a relatively selected population 
(not including particularly vulnerable individuals) and 
for a limited period. Therefore, such initial clinical trials 
will show frequent adverse events, but not those that 
are infrequent or specific to particular populations, even 
if severe. Subsequent, epidemiological surveillance 
and real-life studies will be essential to know the com-
plete security profile of any treatment.

Biologics have well-defined mechanisms of action, act-
ing selectively on specific targets in the immune response. 
Theoretically, this would reduce the spectrum of adverse 
reactions and would make them more “predictable”, but 
this is not always the case. For example, the 

2696-824X / © 2022 Permanyer. This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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pharmacological target may be expressed in other differ-
ent cells than those of therapeutic interest, the modula-
tion of a signaling pathway may affect others, sometimes 
less well known, and there is often no linear correlation 
between the pharmacokinetic profile of the biologic and 
the duration and intensity of its effects. Therefore, safety 
classifications based on mechanisms of action may be 
more theoretical than real. However, we have been using 
some of these biological therapies for many years (even 
almost 25 in the case of anti-TNFs), with millions of 
patients treated, that implies a broad knowledge of their 
safety profile.

We will review the safety of the different biologics 
used in IBD, based on the available data and their par-
ticularities. We will place special emphasis on three 
types of side effects, due to their particular relevance: 
the risk of infections (reactivation of latent infections or 
disease by obligate or opportunistic pathogens), the 
risk of malignancy and the development of immunoge-
nicity and autoimmune complications. We will address 
safety in specific situations and how to minimize risks 
in practice. We will refer the reader to particularly inter-
esting reviews on the subject, which also discuss the 
safety profile of “new small molecules” with with their 
potential side effects, out of the subject of this review.

Anti-tumor necrosis factor (TNF)

Anti-TNF drugs work by blocking TNF. They are the 
first biologics we began to use and, logically, the ones 
with the most clinical experience. The anti-TNF drugs 
available in our clinical practice are infliximab and adali-
mumab (both indicated for Crohn’s disease (CD) and 
ulcerative colitis (UC)) and golimumab (only approved 
for UC). A  fourth anti-TNF agent (certolizumab) is not 
approved in our setting for IBD. Anti-TNFs have strongly 
demonstrated clinical efficacy, mucosal healing capac-
ity and probably their ability to modify the natural his-
tory of IBD, reducing hospitalizations, and surgeries. 
There are some subtle differences between the differ-
ent anti-TNFs that may have implications for efficacy 
and safety. For example, infliximab is a recombinant 
chimeric monoclonal antibody, unlike adalimumab and 
golimumab which are humanized, which may make 
them less immunogenic. Its mode of production and 
some aspects of TNF binding are also different.

The safety profile of anti-TNFs is particularly well 
known; they were first used in 1998 and their real-life 
side effects are very well defined. They undoubtedly 
may be considererd as safe drugs, although the risk is 

always individual and there are specific patients, in 
whom they may not be the safest biologics.

Infections and anti-TNFs

We have multiple data on the potential relationship 
of anti-TNFs and infections in IBD, derived from both 
clinical trials and real-life studies. Some of them, such 
as two large meta-analyses in CD and UC, showed no 
higher risk of infections than placebo2,3. In the setting 
of clinical practice studies, the data are not homoge-
neous. One of the most important, the TREAT registry 
(The Crohn’s Therapy, Resource, Evaluation, and 
Assessment Tool), essentially showed that steroids 
alone, or in combination with other immunosuppressive 
agents, especially anti-TNFs, increase the risk of seri-
ous infections4. Other studies have shown an increased 
incidence of infections associated with anti-TNF ther-
apy, both reactivation of latent and newly acquired 
infection, especially in some specific settings. In this 
regard, data suggest that elderly patient may be at 
clinically-relevant higher risk, specially if they are under 
combo therapy with immunosupresants, that is more 
common when using and anti TNF as a biologic. In the 
elderly, the risk of infections seems to be higher than 
in other patients and could also be higher with anti-TNF 
versus other biologics5. The risk and type of infection 
also varies between patients, situations, and even 
countries. In our setting, perhaps the most relevant and 
especially related is tuberculosis, which is also possible 
in other countries. Let’s see the most important 
infections.

MycobacteriuM tuberculosis infection

The most important risk is reactivation of latent myco-
bacterium tuberculosis infection (TB) when starting anti-
TNF treatment. TNF citoquine is key in the control of 
intracellular germ infections. This is a low but relevant 
risk, not detected by the initial clinical trials, but in  
the subsequent open-label use of anti-TNFs. 
Pharmacovigilance made possible to detect it and 
establish corrective measures to minimize the risk. 
Specific recommendations should follow the national 
guidelines of each country, given that not all geograph-
ical areas have the same prevalence of TB, and there-
fore risk of reactivation of latent TB infection.

In the specific case of Spain, an area with a high 
prevalence of latent TB infection, GETECCU’s latest 
recommendations are to always perform early screen-
ing for latent TB infection and a second mandatory 
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screening will be added if a risky drug is started. Early 
screening refers to screening when there is no indica-
tion for biologic therapy, ideally at diagnosis of IBD, 
before the patient is receiving immunosuppression or 
after the first flare (3  weeks after discontinuation of 
corticosteroids) and preferably with a low inflammatory 
burden, in a situation of immunocompetence. It is jus-
tified by the possible subsequent need for the use of 
biologics and/or immunosuppressants. It will consist of 
an adequate clinical history to detect possible contacts 
and a Mantoux skin test (TST)6. Chest X-ray as a 
screening method should only be performed if the 
screening is positive or if there has been recent contact 
with a person with TB, to rule out active infection 
(Fig. 1). As an initial screening, chest X-ray is not rec-
ommended due to its low usefulness and the possibility 
of confusion in the interpretation of the images. In the 
latest recommendations in Spain, if latent TB is detected 
at this time, chemoprophylaxis should not be indicated. 
To minimize side effects, the treatment it is only indi-
cated if a risky therapy is then going to be started. If in 
the subsequent evolution, we are going to start a bio-
logical or “small molecule”, a new screening is obliga-
tory, unless less than 12 months have passed since the 
initial screening (negative) or if this was not carried out 
in a situation of immunocompetence. In this case, dual 
screening with TST and interferon gamma release 
assay (IGRA) is recommended, either simultaneously 
or no more than 3 days apart (TST causes a boost in 
IFN-Υ production that may alter IGRA test results and 
lead to false positives). Double screening improves the 
interpretation of results in some cases. It is considered 
a positive screen if the induration in the TST is ≥ 5 mm 
in diameter. This test is very sensitive, but less specific, 
so in patients vaccinated against TB (with Bacillus 
Calmette Guerin) or who have been exposed to 
Mycobacterium group bacteria, it may cause a false 
positive and, in these cases, the IGRA test is more 
specific. On the other hand, TST may be negative in 
patients on treatment with corticosteroids, thiopurines, 
methotrexate, anti-TNF, or in a period of active IBD, 
even without immunosuppressive treatment. Therefore, 
in these conditions, a “TST booster” or “push effect” 
would be indicated 1  weeks after the first test. Using 
this booster, an additional diagnosis of 8-25% of latent 
TB has been reported. These standards are applicable 
to all biologicals, although the risk is different between 
them.

Chemoprophylaxis of latent TB infection will usually 
be carried out with isoniazid at a dose of 5 mg/kg/day 
(maximum 300  mg/day), preferably at least 3  weeks 

before starting anti-TNF and maintained for 9 months. 
In cases of urgent need to start anti-TNF, both can be 
started as little as 1 week apart6.

Hepatitis B virus (HBV)

The risk of HBV reactivation may be higher in patients 
receiving biologic therapies, although the risk is possibly 
substantially different depending on the mechanism of 
action. Isolated cases of fulminant hepatitis due to reac-
tivation have been reported in the case of anti-TNF ther-
apy7. In the case of patients with chronic HBV infection 
(HBs Ag or DNA [+]), who are going to start anti-TNF 
therapy, it is recommended to start antiviral treatment 
2-3 weeks before and mantain it at least 12 months after 
discontinuation of anti TNF therapy. During anti-TNF 
treatment, HBV viral load and transaminases should be 
monitored every 1-3  months, at least until 12  months 
after discontinuation of biologic therapy, as some HBV 
reactivations occur after discontinuation of prophylaxis. 

Figure 1. Chest X-ray (A) and CT (B) of a patient with TB. 
This case corresponding to a primary TB infection 
during treatment with infliximab.
CT: computed tomography; TB: tuberculosis.

a

B
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In patients with Anti-HBc (+) but without evidence of viral 
replication, viral replication (HBV DNA [-]), monitoring is 
recommended during treatment and up to 6 months after 
the end of immunosuppressive treatment8,9.

epstein–barr virus (ebv)

Primoinfection with this virus under anti-TNF mono-
therapy does not seem to pose a relevant risk of lymph-
oproliferative syndrome or hemophagocytic syndrome, 
as is the case with thiopurines (although the absolute 
risk is very low). This risk also exists in cytomegalovirus 
(CMV) negative patients treated with thiopurines. 
Although it is not a contraindication, in patients with 
negative serology for EBV or CMV, especially in young 
patients, we will weigh this risk against the expected 
benefits of treatment in that particular patient. In these 
cases, if an anti-TNF is indicated, it may be preferable 
in monotherapy or if we indicate a combination therapy, 
chose methotrexate instead of thiopurines8.

varicella zoster virus (vzv)

Reactivation of a latent VZV infection, with the pro-
duction of herpes zoster, is more frequent in patients 
treated with corticoids, thiopurines, anti-TNF, and espe-
cially JAK inhibitors10. The new vaccine, made up of 
fragments of the virus, is now available, at least in 
Spain, and can therefore be used during these treat-
ments. The avalability and specific indications depend 
on each health system, but it should be considered in 
all patients over 50 years of age and before receiving 
special risk therapy, such as JAK inhibitors. In Spain, 
this vaccine has been authorized for all patients over 
18 years of age who are going to start this treatment.

Human papillomavirus (HPV)

Gynecological cytology is recommended for all women 
diagnosed with IBD, as they have an increased risk of 
cervical dysplasia compared to the general population. 
However, although the connection with anti-TNF therapy 
has not been established, a risk associated with thiopu-
rines is suggested11. The prevention consists in HPV 
vaccination. In Spain vaccination is universal and free of 
charge for women born after 1995, although there are 
differences according to the regions of the country. 
Although the maximum benefit is before the onset of 
sexual relations, it is also beneficial for women under 
26 years of age and even older, as it could prevent some 

serotypes that are not present. In patients with IBD, the 
benefit of vaccination may be even greater3.

HuMan iMMunodeficiency virus (Hiv)

HIV serology is recommended before initiating anti-
TNF therapy, in addition to assessment of infection 
status by CD4 levels and viral load. There is no con-
traindication of using anti-TNF in HIV (+) patients if the 
viral load is undetectable and the CD4 count is normal 
(patients in a situation closed to immunocompetence). 
In those patients controlled with anti-retroviral therapy, 
no serious infectious complications, CD4 level decrease, 
or viral load increase have been reported to date. 
However, CD4 monitoring should be carried out during 
anti-TNF treatment in addition to the usual monitoring 
by the physician responsible for HIV infection control. 
These recommendations apply to all biologics, without 
finding differences in risk between them.

sars-cov-2 virus (covid)

None of the drugs used in IBD have been shown a 
significant negative impact on the course of COVID. 
Anti-TNF drugs and tofacitinib have been shown to 
have a negative impact on the efectiveness of COVID 
vaccines. This is not the case with ustekinumab (UST) 
and vedolizumab (VDZ)12.

Malignancy and anti-TNF

Assessing the potential association of anti-TNFs with 
the development of malignancies is complicated. One 
of the reasons is that many studies include patients on 
combination therapy with thiopurines; an increased risk 
could be due to one or the other treatment or their 
combination. In any case, the current evidence sug-
gests that anti-TNF monotherapy is not associated with 
the development of any type of malignancy, except 
perhaps melanomas, but data are contradictory13-16. In 
this sense, the current recommendation is applicable 
to patients under treatment with other immunosuppres-
sants: sunbathe cautiously and under sun protection. If 
the patient is receiving concomitant thiopurines, it is a 
good time to consider a dermatological check-up.

The other type of neoplasms that has been linked to 
anti-TNF therapy are lymphomas. However, the avail-
able evidence suggests that it is thiopurines, alone or 
in combination with anti-TNFs, that may increase this 
risk. They would act by allowing increased EBV repli-
cation, as is the case in transplant-related lymphomas. 
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It is worth noting one type of lymphoma, particularly 
rare and severe, which does appear to be related to 
anti-TNF combined with thiopurines: hepatosplenic 
T-lymphoma. They are not clearly related to EBV and 
have been described in young patients, especially 
males, and in combination treatment with anti-TNF and 
azathioprine for a prolonged period of time (generally 
more than 2 years). It is therefore recommended, in this 
specific population, to limit the duration of combination 
therapy or to combine anti-TNF with methotrexate17.

The use of biologics in patients with a history of 
tumors will take into account the type of neoplasm, the 
specific characteristics of the patient, and the time since 
diagnosis. All these factors, in addition to the drug being 
considered, will influence the final decision. Sometimes, 
the assessment with the oncologist can be decisive. In 
the specific case of anti-TNF drugs, it does not seem 
to be the best biologic in a patient with a history of 
melanoma and perhaps not even lymphoma.

Immunological reactions and anti-NF 
reactions

Anti-TNF drugs, and all biologics in general, can gener-
ate an immunological response against them by the 
patient, as they are potentially antigenic molecules. Thus, 
immunogenicity of anti-TNF drugs is relatively common 
with some differences between them. The development of 
anti-TNF antibodies may lead to secondary loss of efficacy, 
which may be caused by various mechanisms (immuno-
mediated or non-immunomediated pharmacokinetic and 
also pharmacodynamic failure). Determination of serum 
drug and anti-drug antibody levels will help in making the 
decision between therapeutic alternatives. The evidence in 
this regard is more consistent in the case of patients treated 
with anti-TNF drugs (especially infliximab and adalim-
umab) than with other biologics. Another adverse effect 
associated with the development of antibodies, although 
not in all cases since other immune mechanisms may also 
be possible, are reactions to administration. They are more 
frequent with infliximab than with adalimumab, as well as 
being potentially more severe, due to intravenous use (infu-
sion reactions). Reactions to subcutaneous biologics are 
essentially injection site reactions.

There are some immune-mediated adverse events  
that can be called paradoxical reactions. They are called 
this way, because they paradoxically produce or worsen 
a condition, for which they are usually effective. The 
most frequent seems to be paradoxical psoriasis (devel-
opment psoriasis as a consequence of anti-TNF treat-
ment). According to some series, with anti-TNF therapy, 

it could affect up to 5% of patients18,19. Others are also 
possible, even including paradoxical IBD. These para-
doxical reactions are usually a class effect and are often 
repeated with drugs in the same therapeutic group.

Finally, anti-TNF drugs can trigger demyelinating dis-
ease or pharmacological lupus-like syndrome. Both of 
them are rare effects, but more likely to be found with 
anti-TNF therapies than with other biologics20,21. In fact, 
multiple sclerosis is a contraindication for the use of 
anti-TNF and not the other biologics.

Other side effects and anti-TNFs

They are contraindicated in subjects with moderate 
to severe heart failure (NYHA III-IV). Cases of liver 
disorders have been reported, with isolated cases of 
autoimmune hepatitis and more rarely liver failure22,23. 
Occasionally, cytopenia attributable to treatment may 
occur20,24.

Ustekinumab

Anti-TNFs have limitations, both in efficacy and safety, 
and biologics with different therapeutic targets are being 
investigated, such as UST and VDZ, already widely used 
in real life. UST is a fully human monoclonal antibody of 
the IgG1 type, directed at the p40 subunit, shared by 
interleukins 12 and 23, inhibiting the binding of both to 
the receptors expressed on the surface of CD4 T lym-
phocytes, natural killer, and antigen-presenting cells. In 
other words, they inhibit the immune response mediated 
by IL-12 and IL-23. It is indicated in moderate to severe 
flares of CD and UC with no response to “conventional” 
or anti-TNF therapy (primary non-response or secondary 
loss of response) or when these are contraindicated. In 
clinical practice, it is usually used as a second-line bio-
logic. However, it may have additional advantages, spe-
cially in relation to its safety, making it an excellent 
first-line option in some specific patients.

Infections and ustekinumab

In IBD clinical trials, UST showed no increased risk 
of infections against placebo, with similar rates of 
severe infection25. We also have extensive and lon-
ger-term data in other diseases where UST has been 
in use for many years, with no special safety signals26. 
Indeed, in these diseases, the studies suggest the 
greater safety of UST in comparison with biologics 
(such as anti-TNF), at least for some side effects. It is 
true that the data on safety in IBD are not as extensive 
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as with anti-TNFs, but they are growing every day and 
allow us to confirm the safety of the treatment, with 
more and more data every day even in special popula-
tions populations.

In early 2022, an observational study of more than 
20,000 IBD patients was published comparing the risk 
of infection with UST or tofacitinib versus those treated 
with anti-TNF. The risk with UST was lower compared 
to anti-TNF, while tofacitinib had a similar risk to anti-
TNF27. These differences are likely to be clinically rel-
evant, at least in more vulnerable patient subgroups, 
such as the elderly, especially if concomitant immuno-
suppressants are associated with anti-TNF.

In the case of TB, although isolated cases have been 
reported, it is very likely that the risk of reactivation of 
latent TB infection is much lower than in the case of anti-
TNF drugs. Even so, the recommendations about pro-
phylaxis when UST is to be initiated are exactly the 
same26.

Something very similar happens with HVB: the risk 
could be lower than with anti-TNF drugs, but some 
isolated cases of reactivation have been described, so 
the recommendations are the same28. All patients 
should be vaccinated at diagnosis and, if not already 
done, ideally before starting treatment with UST. All 
recommendations are overlapping (see anti-TNF sec-
tion). In relation to HIV, the recommendations are also 
the same as with anti-TNF. In the case of herpes zoster, 
the risk with UST seems lower than with anti-TNF or 
other drugs, but vaccination with the new vaccine will 
probably be recommended (it will probably be imposed 
on all patients > 50 years). The severity of COVID infec-
tion, and the efectiveness of its vaccines, is not affected 
by concomitant treatment with UST12.

Malignancy and ustekinumab

The available data in IBD and other diseases suggest 
that UST does not increase the risk of neoplasms26,29. 
In fact, due to the mechanism of action and the data 
available, UST could be specially a safe biologic in 
patients with previous neoplasms. In any case, a cau-
tious approach should be taken, so what has been 
described for anti-TNF drugs is applicable in practice 
with UST behind some technical nuances.

Immunological reactions and ustekinumab

UST have also shown lower immunogenicity than  anti-
TNF drugs; less than 3% of patients developed antibod-
ies to UST, often with no decrease in its efectiveness. In 

comparative studies in IBD, UST has been shown to be 
the least immunogenic biologic30. Infusional reactions are 
very rare, both after iv infusion and at the subcutaneous 
injection site28. Therefore, pharmacokinetic monitoring, 
especially proactive monitoring, seems less necessary 
and useful than with anti-TNFs.

Paradoxical reactions also seem to occur less fre-
quently, although some have been reported, including 
worsening of psoriasis in an isolated patient31.

Other side effects and ustekinumab

UST is not contraindicated in patients with multiple 
sclerosis or heart failure. The reported cases of hepa-
totoxicity are anecdotal and generally mild. No relevant 
hematological alterations have been reported in clinical 
trials26,28,32.

Vedolizumab

The other non-TNF biologic that we use extensively 
in IBD is VDZ. It is a humanized IgG1 monoclonal anti-
body that blocks the α4β7 integrin, a protein on the 
surface of human lymphocytes that allow their exit from 
the vascular stream to the gastrointestinal tract. It is 
produced using recombinant DNA technology in 
Chinese hamster ovary cells.

Its indication is the same as that of UST and it is also 
often used as a second-line biologic after anti-TNF 
drugs. Although, it may have additional advantages, 
specially in relation to its safety, which are clinically 
relevant in some specific patients, like its selectivity in 
the digestive tract.

Infections and vedolizumab

Many studies provide data on the good safety profile 
of VDZ, particularly in relation to infections. Clinical 
trials did not detect an increased risk of infections in 
patients treated with VDZ compared to those receiving 
placebo. In a meta-analysis of these trials, the rate of 
infections with VDZ was even lower than with pla-
cebo32. Real-life studies also show very low infection 
rates, which may be lower than during anti-TNF treat-
ment33. Importantly, there have been no cases of pro-
gressive multifocal leukoencephalopathy due to 
reactivation of JC virus infection. This severe adverse 
event effect led to the abandonment of the approval in 
CD of natalizumab, another anti-integrin biologic with a 
similar mechanism of action, but without the intestinal 
selectivity of VDZ34. Among the infections described, 
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enteric infections may be more frequent, precisely due 
to the intestinal selectivity of VDZ.

As with all other biologic treatments, we should 
request serology for EBV, CMV, HIV, HBV, and HCV 
and rule out latent TB in all patients starting treatment 
with VDZ. However, the risk of reactivation of all these 
diseases seems very low.

Although it is considered a particularly safe drug in 
relation to infections, the available data and common 
sense advise against its use during severe active or 
opportunistic infections. The same is true for the admin-
istration of live microorganism vaccines under therapy 
with this drug, with many experts considering therapy 
with VDZ as a contraindication at this moment27.

Malignancy and vedolizumab

The available data do not suggest an association with 
any particular neoplasm35,36. Although VDZ could be a 
specially safe biologic treatment, the same recommen-
dations as with all biologics should be maintained. Due 
to its mechanism of action (it acts primarily on the 
digestive tract), there were some initial doubts about a 
potential increased risk of gastrointestinal tumors, but 
this has not been demonstrated in any study37.

Immunological reactions and vedolizumab

VDZ, like UST, is less immunogenic than anti-TNF 
drugs. Therefore, antibody formation and secondary 
loss of immune-mediated efficacy, is low. Infusional 
reactions are very rare and do not usually require dis-
continuation of treatment32. Paradoxical reactions are 
also very rare, although some have been described38. 
The use of VDZ has been associated with the develop-
ment of arthralgias (de novo or worsening of previous 
ones), although with contradictory data. The cases of 
lupus described with VDZ are anecdotal32.

Other side effects and vedolizumab

Vedolizumab is not contraindicated in heart failure or 
in patients with multiple sclerosis27.

How can we optimize the safety  
of biologics?

Appropriate use of these drugs will minimize their risks 
and optimize their outcomes, through a “triple” strategy of 
the primary, secondary, and tertiary prevention (Table 1). 
The first step in limiting the risks of biologics is to use them 

in the right patient. It is a question of balancing efective-
ness and safety in the individual patient. Sometimes, more 
risk must be assumed for the expected benefits, while, in 
others, this will not be the case. The clinical scenario is 
key, and the clinician’s decision is difficult and complex, as 
comparative studies between different drugs are very 
scarce and do not address many scenarios in the clinical 
practice. Some of these are mentioned below.

Before starting treatment, a key aspect that is some-
times forgotten is to inform patients and their relatives, 
so that they can make a shared decision. When con-
sidering the use of a biologic, we must inform the 
patient of its benefits and risks and why we are rec-
ommending it. As support, we can use online plat-
forms that provide patients with the best possible 
information, while allowing them to take the time that 
is sometimes necessary to make the best possible 
decision. In this sense, we clearly recommend as a 
website in spanish: www.educainflamatoria.com, a 
Spanish website. Everything should be reflected in the 
clinical history. In summary, to minimize the risk of 
infections, and for all biologics, it is recommended:

Table 1. Suggested key points for optimizing the safety 
of biological treatment with a three-steps strategy

Prior to initiating 
treatment (primary 
prevention)

Right indication, patient and timing

Patient information and shared 
decision-making

Complete vaccination schedule.
Consider chemoprophylaxis of latent 
infections (TB and HBV among others, 
see text).
Rule out other potential 
contraindications (neoplasms, 
autoimmune diseases, co-morbidities, 
pregnancy, active infection)

Be comprehensive and systematic: use 
checklists (example: GETECCU checklist 
for anti‑TNF use)

Special caution in specific populations: 
age and comorbidity, history (mainly 
neoplasms), “other” (children, vaccines, 
latent infections, specific 
contraindications)

During treatment 
(secondary 
prevention, see 
table)

Monitoring (analytical and clinical, 
informing the patient and where it could 
be completed, ensuring prompt access 
to consultations) and early diagnosis 
strategy

Management of 
complications 
(Tertiary prevention)

Adequate and early treatment of 
adverse effects (see specific 
references49)

https://geteccu.org/contenidos/up/2013/06/Tabla-III-Checklist.docx
https://geteccu.org/contenidos/up/2013/06/Tabla-III-Checklist.docx
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– Screening for latent infections, and treatment if 
required serologies including HIV, HBV, HCV, EBV, 
CMV and VZV, as well as screening for latent TB, 
as previously described.

– Updating of the vaccination schedule according to local 
standards, through specific interdisciplinary circuits.

 Treatment with anti-TNF drugs has been shown to 
affect the efectiveness of some vaccines. Although 
there is less data, VDZ and UST could also affect 
the efectiveness of vaccines. In the case of COVID, 
we already know that its negative impact on vaccine 
efectiveness is not relevant, unlike anti-TNF drugs.

 In the case of VZV, the severity increases with age, 
and the new viral fragment vaccine is recommen-
ded if ≥ 50 years old and always before starting a 
JAKi, due to its special risk. This risk is also higher 
with anti-TNF drugs than with other biologics.

 Regardless of the biologic drug used, it is contra-
indicated to administer live virus vaccines during 
treatment. If this type of vaccine is necessary, we 
will wait 1 month from vaccine administration until 
the start of biologic treatment or 3  months from 
biologic discontinuation until the vaccine is admi-
nistered. Other types of vaccines (killed virus, 
non-replicating vectors, and virus fragments) can 
be administered at any time. Vaccination should be 
done in a situation as close to immunocompetent 
as possible, often at diagnosis.

– In specific cases, prophylactic treatment before 
infection may be indicated, such as in patients 
with perianal abscesses in whom we choose to 
start anti-TNF treatment or in patients under triple 
immunosuppression (corticosteroids, thiopurines, 
methotrexate, or biological treatment) to prevent 
Pneumocystis infection.

To be methodical and not to forget any relevant aspect 
in these patients, it is useful to use checklists before start-
ing the treatment, common to all patients and biologics. 
Versions of these have been developed by some institu-
tions and can be found at their websites, being the one 
of GETECCU a good example (https://geteccu.org/forma-
cion/documentos-de-posicionamiento).

During the follow-up of these patients, we will monitor 
them through the appropriate visits and examinations, 
generally very similar but adapted to the patient and 
biologic, in terms of which ones and how often, to 
avoid/early detect adverse events (Table 2).

In terms of use in special populations, it is also worth 
highlighting some of them:
– Pregnancy and lactation. IBD activity is the main fac-

tor associated with the development of maternal-fetal 

complications during pregnancy. Therefore, “timing” 
the pregnancy, being in remission and maintaining it 
during gestation is of vital importance for both, mother 
and fetus. Biological drugs cross the placenta, espe-
cially in the third trimester.

 The data available with anti-TNF is already relati-
vely large and shows no evidence of side effects 
for the fetus and newborn. The safety of UST and 
VDZ during pregnancy is logically less well known, 
although the available data are similar.

 Prospective clinical practice registries are needed 
to better understand the safety of biologic drugs 
used in IBD during pregnancy and later in the child. 
We would like to highlight the DUMBO registry, cu-
rrently underway, with more than 500 pregnancies 
included, which will undoubtedly provide necessary 
evidence in these scenarios. It is a prospective 
spanish registry, in which pregnancy and the child 
are followed up to 4 years of age. Preliminary data 
suggest that all biologics appear safe for pregnancy 
and the child39. As for breastfeeding, the data with 
anti-TNF suggest that they are safe and the vast 
majority of experts authorize breastfeeding40-42. Al-
though biologics are large proteins excreted into 
breast milk, are not absorbed through the enteric 
route. However, incomprehensibly, a recent EMA 
alert suggests avoiding breastfeeding in women 
who are receiving anti-TNFs or have received them 
in the third trimester of pregnancy (see: https://
www.ema.europa.eu/en/documents/dhpc/di-
rec t -hea l thcare -p ro fess iona l -commun ica-
tion-dhpc-infliximab-remicade-flixabi-inflectraremsi-
ma_en.pdf). In any therapeutic decision before and 
during pregnancy, informing the mother and shared 
decision-making is even more essential to get it 
right. The time we spend informing the patient can 
be key to avoid withdrawing necessary treatments 
due to unfounded fear about their safety.

– Elderly patient. Its definition varies between > 60 or 
> 65 years, but frailty associated with concomitant 
diseases may be more important than age. There 
are an increasing number of elderly patients with 
IBD, either because they are then diagnosed or after 
IBD diagnosis become elderly. In these patients, the 
essential risks of any drug with immunosuppressive 
effects are infections and tumors. Other particulari-
ties are polypharmacy (possibility of interactions), 
functional problems (mobility and abilities), and in-
creased vascular risks. Even age > 50  years cou-
pled with the use of immunomodulators is conside-
red a risk factor for opportunistic infections. These 



A. Pascual et al. Safety of biologics in IBD

73

include atypical bacterial infections, aspergillosis, 
coccidioidomycosis, legionellosis, cryptococcosis, 
nocardiosis, toxoplasmosis, pneumocystis jirovecci 
pneumonia, listeriosis, and Histoplasma histoplas-
ma capsulatum intections. In these patients, steroids 
are associated with additional additional adverse 
events and maintaining them when they are ineffec-
tive or using them to avoid a biologic, is often a poor 
decision. Thiopurines are also not a good alternative 
in this population, especially in terms of safety, and 
JAK inhibitors are contraindicated. Among the bio-
logics, anti-TNF drugs are effective in the elderly but 
may have greater risks in relation to infections, than 
UST and VDZ43. Although the data are not definitive, 
UST and VDZ appear to be as effective as in 

younger population and without additional risks. Re-
cent data from Spanish registry ENEIDA show that 
it is clear in the case of UST in the elderly (in press). 
In any case, in the elderly population requiring bio-
logical treatment, we will be exhaustive in the pre-
vention of infections and in the monitoring of poten-
tial side effects. This is a group of patients, in whom 
UST and VDZ could be safer than anti-TNFs from a 
“clinically relevant” point of view.

– Patients with a history of previous malignancy. Ano-
ther group of patients in whom the decision to ini-
tiate treatment is particularly complex and needs to 
be individualized and interdisciplinary (Table 3). We 
must chose when and which treatment to use con-
sidering the type of tumor, its stage and the activity 

Table 2. Proposal for follow-up and monitoring of patients under biological therapy

Biological 
type

Analyses/other required Periodicity of checks Some practical aspects

Anti-TNF CBC/biochemistry/transaminases/CRP/
calprotectin.
Levels of anti-TNF and anti-TNF Ac:

–  Induction: ideally weeks 2-6-12 for early 
optimization, otherwise at the end of 
induction

– In case of secondary loss of response
– If remission is maintained, annual

Quantiferon annually and on change of biologic
Anti-HBs annual.
Dermatology, especially if you have a light 
skin phototype.

Two quarterly visits/analyses 
at the start of treatment.
Quarterly during the 
following year.
Subsequently every 6 
months.

Face-to-face medical visits at the 
start of treatment and for 1 year; if 
remission is maintained and patient 
prefers consider option of 
telematic or alternate visits 
(minimum annual face-to-face 
visit).

Ustekinumab CBC/biochemistry/transaminases/CRP/
calprotectin.

Two quarterly visits/analyses 
at the start of treatment.
Quarterly during the 
following year.
Subsequently every 6 
months.

Face-to-face medical visits at the 
start of treatment and for 1 year; if 
remission is maintained and patient 
prefers consider option of telematic 
or alternate visits (minimum annual 
face-to-face visit).

Vedolizumab CBC/biochemistry/transaminases/CRP/
calprotectin.

Two quarterly visits/analyses 
at the start of treatment
Quarterly during the 
following year.
Subsequently every 6 
months.

Face-to-face medical visits at the 
start of treatment and for 1 year; if 
remission is maintained and patient 
prefers consider option of telematic 
or alternate visits (minimum annual 
face-to-face visit)

Tofacitinib (*) Mandatory analytical monitoring 
(lymphocytes, hemoglobin, and lipids), with 
specific recommendations for action
Blood count and biochemistry with lipid 
profile at one and 2 months. Subsequent 
blood count/biochemistry/transaminases/PCR/
calprotectin.
Obligatory monitoring of specific adverse 
effects: thromboembolic disease, herpes 
zoster infection. MACEs.
Dermatology, especially if you have a light 
skin phototype.

Blood count and 
biochemistry with lipid 
profile at 1 month and 
2  months.
Two quarterly visits/analyses 
at the start of treatment
Quarterly during the 
following year.
Subsequently consider 
spacing to every 5-6 months.

Face-to-face medical visits at the 
start of treatment and for 1 year; if 
remission is maintained and patient 
prefers consider option of telematic 
or alternate visits (minimum annual 
face-to-face visit).
There are specific contraindications 
to initiating tofacitinib, as well as 
specific recommendations for 
patients over 65 years of age (see 
label, black-box) or with specific 
pathologies.

*In this table we include the new small molecules, specifically the only one approved, to compare the need for monitoring, which is higher in this case. This is a proposal, 
the authors’ opinion, and includes modifications to the COVID pandemic scenario.
MACEs: mayor adverse cardiovascular events.
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and characteristics of IBD in the individual patient44 
(Table 4).

In the future, we will undoubtedly have better drugs 
that will allow us to break the therapeutic ceiling in IBD 
and personalize treatment. For the time being, while 
awaiting these achievements, which are still a long way 
off, we must optimize the biologics available to make 
the most of them. Doing your best as a practicing phy-
sician, applying recommendations based on the best 
available evidence, is still the key at the present time 
to achieve the best therapeutic goals for the individual 
patient, including efectiveness and safety.45,46.
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Genitourinary or cervical VDZ, UST, anti-TNF, MTX Thiopurines Lower evidence with tofacitinib

For specific therapeutic management in the setting of active neoplasm during treatment with biologics, we suggest reading the recent review by Click and Regueiro47.
VDZ: vedolizumab; UST: ustekinumab; MTX: methotrexate.
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Abstract

Idiopathic inflammatory myopathies (IIMs), also known as autoimmune myositis, are a rare group of autoimmune disorders 
with a heterogenoeous spectrum of muscular and extramuscular involvement. IIM can be classified into several subgroups: 
dermatomyositis (DM), including clinically amyopathic DM, antisynthetase syndrome (ASS), immune-mediated necrotizing 
myopathy, inclusion body myositis, polymyositis, and overlap myositis (OM). Skin disease is a defining feature of DM, also 
present in AAS and OM. Lesions of DM are very varied but many share common histological features that are very useful 
for an early diagnosis of IIM when cutaneous involvement precedes other symptoms. Although the characteristic signs of 
DM are heliotrope rash, Gottron’s papules, and Gottron’s sign, there are a multitude of other cutaneous findings that can 
suggest a diagnosis of DM. Myositis-specific autoantibodies an myositis-associated autoantibodies have been identified in 
IIM. The former is only present in IIM and the latter can occur not only in IIM but also in other autoimmune disorders such 
as systemic lupus erythematosus, Sjögren syndrome, or systemic sclerosis. Myositis autoantibodies identify different clinical 
phenotypes, so they are very valuable in improving diagnosis and classification of IIM patients. This article first discusses the 
cutaneous findings of DM and then two particular phenotypes, MDA-5 DM, and AAS. Finally, OM according to myositis-associated 
autoantibodies is reviewed.
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Introduction

Idiopathic inflammatory myopathies (IIM), also 
known as autoimmune myositis, are a rare group of 
autoimmune disorders with a heterogenous spec-
trum of muscular and extramuscular involvement1,2. 
IIM can be classified into several subgroups: der-
matomyositis (DM), including clinically amyopathic 
DM, antisynthetase syndrome (ASS), immune-me-
diated necrotizing myopathy, inclusion body myosi-
tis, polymyositis, and overlap myositis (OM)3. The 
pathogenesis of the different subgroups varies and 
each one has a different spectrum of target tissues. 

Immune-mediated necrotizing myopathy, inclusion 
body myositis and polymyositis predominantly affect 
skeletal muscle, whereas DM, ASS, and OM are 
multiorgan diseases not only limited to the 
muscle3.

Skin disease is a defining feature of DM, but can also 
be seen in ASS and OM. On the other hand, numerous 
studies show a strong correlation between the so-called 
myositis-specific autoantibodies and different clinical 
phenotypes. DM specific antibodies include anti-Mi2, 
anti-MDA5, anti-NXP2, anti-TIF1-gamma, and anti-SAE, 
whereas patients with ASS present different autoanti-
bodies, mainly anti-Jo1. Furthermore, patients with IIM 
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may also have autoantibodies present in other autoim-
mune diseases, named myositis-associated autoanti-
bodies, which are related to the OM group4. All these 
reasons justify the organization of the article. First, the 
cutaneous findings of DM are discussed and then two 
particular phenotypes, MDA-5 DM, and ASS. Finally, 
OM according to myositis-associated autoantibodies is 
reviewed.

A table summarizing, the clinical phenotypes associ-
ated with each antibody is included (Table 1).

Dermatomyositis

Dermatomyositis (DM) can be classified according to 
the age of onset into juvenile and adult DM. Vasculopathic 
lesions, calcinosis, ulceration, and periungueal and gin-
gival telangiectasias are cutaneous findings more fre-
quent in juvenile DM than in the adult form5. DM can 
also be classified according to muscle involvement into 
myopathic DM and clinically amyopathic DM, with no 
difference in cutaneous features. Nevertheless, clinically 
amyopathic DM is frequently associated with anti-MDA5 
antibody and with a high frequency of interstitial lung 
disease (ILD)6.

The wide variety and heterogeneity of DM skin lesions 
makes classification difficult. However, many of these 
lesions share common histological features including 
the presence of interface dermatitis with epidermal atro-
phy, basement membrane degeneration, vacuolar alter-
ation of basal keratinocytes, and dermal changes 
consisting of interstitial mucin deposition and a sparse 
lymphocytic infiltrate7. Histopathological findings are 
very useful when cutaneous involvement precede other 
symptoms, because an early diagnosis of IIM can be 
made.

In this review, cutaneous findings have been divided 
into the following categories: characteristic lesions, ery-
thematous lesions, vasculopathic lesions, hand and 
foot lesions, oral mucosal lesions, other active lesions, 
and chronic lesions or lesions of damage. Some of 
them would fall under more than one category, partic-
ularly lesions on the hands which, in many cases, are 
vasculopathic8-10.

Characteristic lesions

These cutaneous findings are hallmark signs of DM 
and include three types of lesions: Heliotrope rash, 
Gottron’s papules, and Gottron’s sign.

Heliotrope rash: Symmetric red to violet macules, 
with or without edema, located on the upper eyelid. 

Lesions can extend periorbitally. In darker skin types, 
erythema may be subtle and is often over-
looked. Atrophy or dyspigmentation (hypo- or hyper-
pigmentation) may be apparent when the lesions 
resolve (Fig. 1)4,8-13.

Gottron’s papules: erythematous to violaceous pap-
ules, sometimes with subtle scale, overlying the exten-
sor surfaces, particularly the metacarpophalangeal and 
interphalangeal joints of the fingers. Scale, crust, ero-
sions, and ulcerations can be seen in active lesions 
whereas dyspigmentation, atrophy, and scarring occur 
in chronic lesions or in the resolution stage4,8-13. It 
should be noted that lesions on the dorsal aspects of 
the hands in patients with lupus classically spare the 
knuckles (Fig. 2).

Gottron’s sign: erythematous or violaceous macules 
and patches overlying the extensor tendons of extrem-
ities, more pronounced on the dorsal and lateral side 
of hands and finger joints. This finding can be also seen 
over elbows and knees (Fig. 3)4,8-13.

Figure 1. Heliotrope rash.

Figure 2. Gottron’s papules.
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Table 1. Main clinical associations of autoantibodies in IIM with cutaneous involvement3,9,33,40,44

Syndrome Autoantibody Frequency of 
autoantibodies

Cutaneous clinical features Extracutaneous clinical features

Myositis‑specific autoantibodies

Dermatomyositis

Anti-Mi2 4-20% –  Characteristic lesions (heliotrope 
rash, Gottron’s papules and sign)

–  Photodistributed cutaneous disease

–  Proximal, symmetric muscle 
weakness with highly elevated 
CK

Anti-TIF-1-gamma 10-20% – Severe rashes
–  Characteristic lesions (heliotrope 

rash, Gottron’s papules and sign)
–  Photodistributed cutaneous disease
– Psoriasis-like lesions
– Ovoid palatal patch
– Lipodystrophy

– Often hypo-amyopathic
– Dysphagia
–  Rarely associated with RP, 

arthralgias, and ILD
–  In adults increased risk of 

malignancy

Anti-NXP-2 3-24% – Peripheral edema
– Calcinosis
–  Characteristics lesions (heliotrope 

rash, Gottron’s papules and sign)

– Dysphagia
– Intestinal vasculopathy
– Moderate myopathy
–  In adults increased risk of 

malignancy

Anti-MDA-5 13-30% – Cutaneous ulcers
– Painful palmar papules
–  Characteristics lesions (heliotrope 

rash, Gottron’s papules and sign)
– Mechanic’s hands
– Hiker’s feet
– Alopecia
– Panniculitis
– Calcinosis

– Usually hypo-amyopathic
–  ILD, sometimes rapidly 

progressive ILD
– Arthritis
– Fever

Anti-SAE < 10% – Severe rashes
–  Characteristic lesions (heliotrope 

rash, Gottron’s papules and sign)
–  Photodistributed cutaneous disease
– Cutaneous ulcers

– Dysphagia
– Minimal muscle disease
– Mild ILD or absent
– Fever and weight loss

Antisynthetase 
Syndrome

Antisynthetase:
– Anti-Jo1
– Anti-PL7
– Anti-PL12
– Anti-EJ
– Anti-OJ
– Anti-KS
– Anti-Zo
– Anti-YRS/Ha

30-40% – Mechanic’s hands
– Hiker’s feet
–  Characteristic lesions (heliotrope 

rash, Gottron’s papules and sign)
–  Erythematous lesions (shawl sign, 

V-sign holster signs.)

– Myositis
– Arthritis
– ILD
– Fever
– RP

Myositis‑associated autoantibodies 

Overlap-Myositis

Anti-PM-Scl 8-10% –  Characteristic lesions (heliotrope 
rash, Gottron’s papules and sign)

–  Photodistributed cutaneous disease
– Mechanic’s hands
– Hiker’s feet*
– Calcinosis
–  Scleroderma lesions 

(sclerodactyly, telangiectasia, puffy 
hands)

– RP
– Gastroesophageal reflux
– Deltoid weakness
– ILD

Anti-Ku < 2% – Rarely dermatomyositis rashes
– Distal cutaneous sclerosis

– ILD
– Mild muscle involvement

Anti-U1RNP 10% – Rarely dermatomyositis rashes –  MCTD (overlapping features of 
myositis, SSc and SLE)

Myositis-specific autoantibodies are found only in patients with IIM and not in other diseases. Myositis-associated autoantibodies are not specific for IIM and can be detected 
in other connective tissue diseases such as systemic lupus erythematosus (SLE), Sjögren syndrome or scleroderma (SSc)3. IIM: idiopathic inflammatory myopathy;  
ILD: interstitial lung disease; MCTD: mixed connective tissue disease; MDA5: melanoma differentiation-associated gene 5; NXP2: nuclear matrix protein 2;  
RNP: ribonucleoprotein; RP: Raynaud phenomenon; SAE: small ubiquitin-like modifier activating enzyme; TIF1: transcriptional intermediary factor 1. *In the authors’s experience.
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Erythematous lesions

This group includes sun-exposed, non-sun-exposed, 
and erythrodermic lesions. Erythema may be subtler 
and more difficult to detect in individuals with darker 
skin types.

sun-exposed lesions

Facial erythema: It is usually centrofacial and sym-
metric, frequently seen at the malar area, the forehead, 
the temples, the medial angle of eye, the preauricular 
area, the ear, and around the nose sparing the tip. 

Figure 3. Gottron’s sign. A: elbow. B: knees.

a B

Figure 4. Facial erythema. A: involvement of temple, orbital, and lateral aspect of the nose. B: involvement of the 
lower half of the face. Note that it does not respect the nasolabial fold.

a B
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Figure 7. Shawl sign.

Figure 8. Holster sign. Subtle hyperkeratosis can be 
appreciated.

Nasolabial folds are affected in contrast to malar rash 
in lupus (Fig. 4)8,13.

Linear extensor erythema: symmetric confluent mac-
ular erythema of the skin overlying the extensor tendon 
sheaths of the hand, forearms, and arms. Some authors 
use the term “sleeve sign“ when erythema is restricted 
to the lateral aspects of the upper arms (Fig. 5)8,12,14.

V-sign: confluent macular erythema on the lower 
anterior aspect of the neck and the upper anterior 

portion of the chest. Poikilodermatous changes can be 
developed with chronic inflammation (Fig. 6)12,13.

Shawl sign: symmetric violaceous macules and patches 
extending across the nape of the neck to the posterior 
aspects of the shoulders and upper back. Occasionally, 
the shawl sign can spread to the lateral upper arms. 
Poikiloderma may also be present (Fig. 7)8-13.

non-sun-exposed lesions

Holster sign: erythematous to violaceous symmetric 
macules and patches often having a reticulated, live-
doid, or linear configuration located over the lateral 
aspects of the hips and upper thighs, usually below the 

Figure 5. Linear extensor erythema.

Figure 6. V-sign.
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Figure 9. Keining’s sign. A: erythema on the proximal edge of the nail. B: intense periungual erythema, cuticular 
hypertrophy and periungual crusting, indicating previous ulceration.

a B

Figure 10. Skin ulcers and crusts on fingertips and 
periungual.

greater trochanter. Poikiloderma is often present. This 
sign is highly specific for dermatomyositis (Fig. 8)8-13.

erytHroderMic lesions

Erythroderma: it is also known as exfoliative erythro-
derma and it is characterized by a diffuse erythema and 
scaling involving more than 80-90% of the body surface 
area. Very few cases have been described and it could 
be associated with malignancy8-13,15.

Vasculopathic lesions

Histopathologically, an occlusive vasculopathy is 
usually observed in these lesions and this justifies their 
clinical presentation.

Keining’s sign: nail-fold changes, including periun-
gual telangiectasia, hypertrophy of the cuticle, and 
small hemorrhagic infarcts. These findings can be seen 
in systemic lupus erythematosus and systemic sclero-
sis. Periungueal changes in DM can reflect disease 
activity as well as in systemic sclerosis (Fig. 9)8-13.

Skin ulcers: Complete loss of the epidermis, and at 
least partial loss of the dermis, and possibly the subcu-
taneous tissue. Ulceration can occur on different loca-
tions such as buttocks, thighs, and trunk. Ulcers located 
on fingertips, periungual areas or over Gottron’s pap-
ules or Gottron’s sign on elbows and knees are highly 
associated with anti-MDA5 antibodies (Fig. 10)6,8-13,15.

Cutaneous vasculitis: the findings such as palpable 
purpura, urticaria-like lesions, livedo reticularis, 

periungueal infarct, and digital or oral ulceration can be 
seen. Leukocytoclastic vasculitis is the histopathologi-
cal condition shared by all these lesions8-13,15.

Hand and foot lesions

Mechanic’s hands: hyperkeratotic, scaling, and fis-
suring of fingers resembling an eczema. The lesions 
are typically distributed along the ulnar aspect of the 
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Figure 12. Inverse Gottron’s sign. Macules over palmar 
creases of the interphalangeal joints of the fingers, 
arranged as “kissing’s papules”. 

thumb and radial aspect of the fingers and are more 
prominent on the index and middle fingers. Palms are 
less commonly involved. Mechanic’s hands are fre-
quently associated with ASS, anti-MDA5 antibodies, 
and anti-PM-Scl antibodies (Fig. 11)8-13.

Hiker’s feet: this term was first used in 2017 to refer 
to hyperkeratosis of the toes and plantar surface of the 
feet, similar to “mechanic’s hands”. Hyperkeratosis is 
more prominent on the lateral and plantar aspect of the 
toes, first and fifth metatarsal heads, heel and over the 
Achilles tendon, but lesions can be diffuse rather than 
focal. There are very few cases described in the litera-
ture, most of them associated with anti-Jo-1 antibodies 
(ASS), one case with anti-MDA5 antibodies, and in the 
author‘s experience, one patient with anti-PM-Scl 
antibodies10,16-22.

Inverse Gottron’s sign: erythematous to violaceous 
macules or papules that may be accompanied by hyper-
keratosis or ulceration. They are often located on the 
palmar surface or over palmar creases of the interphalan-
geal joints of the fingers. The underlying etiopathogenic 
mechanism is occlusive vasculopathy. These lesions are 
closely related to anti-MDA5 antibodies (Fig. 12)6,8,23.

Figure 11. Mechanic’s hands. A: involvement of the lateral aspect and fingertips, more striking in the first, second 
and third fingers. B: prominent involvement of all fingertips.

Ba

Figure 13. Subcutaneous edema in the fingers of the 
hand.
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Gottron’s papules or Gottron’s sign with ulceration: 
A rare manifestation is frequently associated with anti-
MDA5 antibodies.

Digital Pulp ulceration: it is a rare manifestation which 
usually indicates underlying vasculopathy or vasculitis 
and it is commonly associated with anti-MDA56,23.

Oral mucosal lesions

Oral mucosa involvement of DM includes gingival 
telangiectasia, erosions, ulcers, ovoid palatal patch, 
hyposalivation, and leukoplakia. Gingival telangiectasia 

could be an important diagnostic finding according to 
some authors, similar to naifold telangiectasia. Ovoid 
palatal patch is a well-defined macule located on the 
posterior hard palate associated with anti-TIF-1-gamma 
antibodies and with malignancy. Hyposalivation can 
produce dental caries in these patients8-13,15.

Other active lesions

Subcutaneous edema: it could be localized, more 
frequent, or generalized. Localized edema often occurs 
on the periorbital region, face, and poikilodermatous 
lesions. Generalized edema mainly affects trunk and 
limbs. It is a rare manifestation of DM that indicates 
severity and usually occurs in patients with anti-NXP-2 
antibodies (Fig. 13)8,10,12,13,15.

Panniculitis: erythematous, tender, and painful-indu-
rated nodules often localized in buttocks, upper thighs, 
abdomen, and arms, although subclinical panniculitis 
has also been described. Lipodistrophy and calcinosis 
due to inflammation may occur8-13,15. Panniculitis is 
associated with anti-MDA56,23.

Scalp changes: atrophic, erythematous, and pruritic 
scaly plaques that can produce non-scarring general-
ized alopecia. Differential diagnosis with psoriasis and 
seborrheic dermatitis should be made (Fig. 14)8-13,15.

Alopecia: It is usually generalized and non-scarring. 
It could be localized8.

Flagellate erythema: also called “zebra-like ery-
thema”. It is characterized by erythematous and 

Figure 14. Scalp change. Erythematous plaque on 
parieto-occipital area.

Figure 15. Poikiloderma. White atrophy in the shoulder 
with red dots equivalent to dilated vessels. This lesion 
indicates vascular damage.

Figure 16. Depressed scar. White atrophy, which 
indicates vascular damage, can be seen.
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edematous linear plaques distributed usually on the 
back and that resemble flogging induced lesions. 
Scratching can often be seen due to pruritus. Flagellate 
erythema may appear in adult-onset Still’s disease, 
bleomycin-induced eruptions, and dermatitis secondary 
to the intake of shiitake mushrooms8-13,15.

Follicular hyperkeratosis or Wong’s dermatomyositis: 
follicular and hyperkeratotic erythematous papules on 
the extensor side of the extremities sometimes associ-
ated with palmar keratodermia. It is considered a rare 
variant of DM that clinically and histopathologically 
resembles pityriasis rubra pilaris15.

Deck chair sign: widespread eruption of erythematous 
papules coalescing into plaques that spares transverse 
skin folds. Many diseases can produce this pattern, but 
it is very characteristic in Ofuji papuloerythroderma. It 
could be the first sign of DM and precede classic DM 
skin findings and even laboratory tests9,24,25.

Vesiculo-Bullous eruptions: multiloculated vesicles or 
bullous lesions are a very rare finding, occasionally 
found in Japanese patients with DM. They are located 
on the dorsal surfaces of the hands or forearms. 
Prominent subepidermal edema, mucin deposition, and 
mechanical stress are cited as major causes of subep-
idermal bulla formation8,10-13,26,27.

Mucinosis: mucin is a component of the dermal extra-
cellular matrix. Histologically, increased mucin is fre-
quently observed in cutaneous lesions of DM. Patients 
seldom present with skin-colored nodules and papules 
solely due to mucin deposition. They usually appear on 
the trunk9,11,12,28.

Chronic lesions or lesions of damage

Poikiloderma: in DM, it is also known as “poikiloderma 
atrophicans vasculare” or “poikilodermatomyositis.” This 
skin condition consists of circumscribed areas of 
hypo- and/or hyperpigmentation, telangiectasias and atro-
phy. It appears on photosensitive areas such as upper 
arms, shoulders, upper back, neck, and upper chest, but 
it can occur on buttocks, thighs, and hips. It indicates 
chronicity, but it may appear simultaneously with active 
lesions such as violaceous macules (Fig. 15)8-13,15.

Calcinosis cutis: it is a dystrophic calcinosis that can 
involve skin, subcutaneous tissue, fascia, and/or mus-
cle. Different types of calcinosis cutis exist: superficial 
plaques/nodules, tumoral, fascial plane deposition, and 
exoskeleton. Clinical findings of superficial plaques/nod-
ules are superficial white papules or bump nodules, 
mainly located on the elbows, knees, and buttocks. 
Tumoral calcinosis is circumscribed intramuscular 

nodules. Fascial plane deposition consists of linear 
deposits along the intermuscular fascial plane. Finally, 
exoskeleton corresponds with extensive deposits of cal-
cium that encases soft tissues. Calcinosis is common 
in juvenile DM but infrequent in the adult form8-13,15 and 
it is associated with anti-NXP-2.

Lipodystrophy: It is also more commonly seen in juve-
nile DM, with loss of subcutaneous fat over the masseter 
and on the upper and lower extremities, allowing clear 
definition of muscle groups. Lipodystrophy can be gen-
eralized, partial, or localized, and can be associated with 
hirsutism, acanthosis nigricans, insulin-dependent dia-
betes mellitus, and hypertriglyceridemia8,29,30.

Depressed scar: It is an end stage lesion as the 
result of ulceration, vascular insufficiency, or persistent 
inflammation. Scars look depressed and white similar 
to atrophie blanche due to fibrosis, atrophy, and vascu-
lar injury (Fig. 16)8.

Clinical phenotypes and antibodies

Different autoantibodies have been identified in IIM. 
They can be classified into myositis-specific autoan-
tibodies (MSAs) and myositis-associated autoantibod-
ies (MAAs). MSAs are only present in IIM, in up to 
60% of patients, and each antibody is associated with 
a specific clinical phenotype. DM-specific antibodies 
include anti-Mi2, anti-MDA5, anti-NXP2, anti-TIF1-
gamma, and anti-SAE, whereas patients with ASS 
present different autoantibodies, the most frequent of 
which is anti-Jo1. MAAs can occur in IIM, but also in 
other autoimmune disorders such as systemic lupus 
erythematosus (SLE), Sjögren syndrome, or sys-
temic sclerosis (SSc)3. The patients with MAAs would 
be classified in the subgroup of OM, fulfilling criteria 
for IIM plus criteria for other connective tissue 
diseases.

It is important to note that the detection of MSAs and 
MAAs has two major limitations. On the one hand, 
there may be a serologic gap and the antibody may 
become positive in the future; on the other hand, the 
sensitivity and specificity for the detection of these 
antibodies may vary depending on the laboratory9. 
Around 20-30% of patients with IIM have no known 
autoantibodies and could, therefore, be classified as 
seronegative IIM3.

The different clinical features associated with each 
antibody are summarized in Table 1.

The clinical phenotypes of MDA5-associated DM, 
antisynthetase syndrome, and OM are described below.
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Anti-MDA5 dermatomyositis

Anti-MDA5 DM has a very characteristic clinical phe-
notype with some features that distinguish it from the 
phenotypes related to other myositis-specific antibodies. 
Autoantibodies against MDA5 are associated with clini-
cally amyopathic DM in the majority of patients and, when 
myositis is present, it tends to be mild compared to other 
forms of DM9,31. Anti-MDA5 DM is strongly associated 
with ILD in most regions and ethnicities and rapidly pro-
gressive types of ILD with poor prognosis was first 
described in Asia4, but it also occurs in european patients. 
Non-erosive arthritis is also a common manifestation32.

Regarding the cutaneous manifestations, in addition 
to the classical findings such as Gottron’s sign and pap-
ules, heliotrope rash, shawl, and V-sign, among others, 
there are distinctive mucocutaneous lesions31,33. The 
most specific features of this phenotype are palmar pap-
ules and ulcers. Palmar papules, also known as inverse 
Gottron’s papules, are often located on the palmar sur-
face or lateral sides of the fingers, especially over meta-
carpophalangeal and interphalangeal joints. They are 
often painful and they can be associated with hyperker-
atosis and ulceration. Concerning skin ulcers, they are 
usually located on the aforementioned palmar papules, 
finger pads, nailfolds, and Gottron’s papules and 
Gottron’s sign on the elbows and knees. Palmar papules 
and ulcers are due to an occlusive vasculopathy and 
patients with cutaneous ulcers are at a significantly 
increased risk of developing ILD6,23. Other characteristic 
lesions seen more frequently than in other subtypes are 
mechanic’s hands, painful oral ulcers, panniculitis, a rare 
manifestation in DM, and alopecia, that tend to be dif-
fuse and pronounced6,23. One patient with Hiker’s feet 
associated with anti-MDA5 DM has been reported22.

Antisynthetase syndrome

ASS is an overlap syndrome, in which the presence 
of antisynthetase antibodies is required. Although dif-
ferent definitions for this syndrome have been used 
since 2010 (Connors, Lega and Solomon), we do not 
have specific classification criteria. There is currently 
an EULAR/ACR project for the development of these 
criteria.

Anti-Jo-1 was the first autoantibody described in IIMs 
and is the most frequently detected in up to 20-30% of 
patients with IIMs34-36. ASS is typically associated with 
the classical clinical triad: Non-erosive arthritis, myositis, 
and ILD. Fever is also a common systemic manifestation. 

Concerning skin lesions, mechanic’s hands are also 
characteristic lesions of ASS, but they are present in only 
16-21% of patients and patients with DM and those with 
anti-PM-Scl antibody can develop it4,37. Most reported 
cases of patients with Hiker’s feet present with anti-Jo1 
anti-synthetase antibody37. Typical lesions of DM such as 
Gottron’s papules, Gottron’s sign, heliotrope rash, shawl 
sign, V-sign, and holster signs, among others, can appear 
in about 20% of patients with ASS37-39.

Overlap myositis

Overlap myositis (OM) is a subgroup of IIM, in which 
myositis occurs together with other connective tissue 
diseases, such as SLE, SSc, and Sjögren syndrome or 
rheumatoid arthritis. Patients with OM have MAAs, 
more commonly anti-Ro52, anti-PM-Scl, anti-Ku, and 
anti-U1RNP.

Anti-PM-Scl antibodies are associated with a clinical 
phenotype termed scleromyositis, an overlap syndrome 
of SSc and myositis. DM-like lesions are commonly 
seen in these patients, as wells as other cutaneous 
findings such as mechanic’s hands, Raynaud’s syn-
drome, sclerodactyly, telangiectasia, puffy hands, and 
calcinosis. In the author’s experience, hiker’s feet can 
be present in these patients. Regarding systemic man-
ifestations, ILD with a good prognosis is frequent and 
gastroesophageal reflux may also occur4,40,41.

Anti-Ku is associated with overlap SSc and myositis. 
These patients can have DM rashes, but in a low rate, 
and cutaneous sclerosis is usually located distally. ILD 
is another characteristic manifestation of this subgroup. 
Some patients present overlap with SLE4,40,42,43.

Anti-U1RNP is the antibody associated with mixed 
connective tissue disease with overlapping features of 
myositis, SSc, and SLE4,40.

Table 1 summarizes the main clinical associations of 
autoantibodies in IIM.

Conclusion

Cutaneous manifestations of the IIM are very varied. 
On the other hand, there are different clinical pheno-
types depending on autoantibodies positivity. The accu-
rate recognition of cutaneous findings that may be the 
symptom of onset, and the identification of clinical phe-
notypes allows an earlier diagnosis and better manage-
ment of these disorders.
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Abstract

Paradoxical reactions are defined as adverse effects that manifest as a de novo appearance or the exacerbation of a con-
dition that commonly responds to a certain class of drug. A  well-known example of paradoxical reaction is the debut of 
psoriatic eruptions when patients undergo anti-tumor necrosis factor-alpha (TNF-α) therapy for inflammatory bowel disease. 
Initially, they were described as isolated events among patients who received the aforementioned drug agents for inflammatory 
rheumatic diseases. Later, paradoxical reactions have been reported in association with other conditions as psoriasis and 
inflammatory bowel disease and different biologic drugs or classes. Furthermore, paradoxical reactions have been reported 
with other biologics than TNF-α inhibitors, such as ustekinumab and IL-17 and IL-23 inhibitors. Sometimes, differentiating a 
true paradoxical reaction from a disease flare caused by efficacy loss can be challenging. The hypothesis concerning its 
pathophysiology consists in an imbalance of the immunity and inflammatory mechanisms and cells implied (cytokines, lym-
phocytes…). These reactions may hinder proper patient management and result in catastrophic consequences. Thus, close 
surveillance and early recognition of these drug class effects is crucial.
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Introduction

Paradoxical reactions (PRs) are defined as adverse 
effects that manifest as a de novo appearance or the 
exacerbation of a condition that commonly responds to 
a certain class of biologic agent. Initially, they were 
described as isolated events among patients who 
received the aforementioned drug agents for inflamma-
tory rheumatic diseases. Later, as more biologic agents 
have emerged, paradoxical reactions have been, and 
are being, reported with other conditions as psoriasis 
and inflammatory bowel disease (IBD) and with differ-
ent biologic drugs or classes. Although the most 
reported drugs to be involved in paradoxical reactions 
are anti-TNF-α drugs, both IL-12/23, IL-17/17R, and 
IL-23 inhibitors have also been involved. In their review, 
Murphy et  al. reported a proportion of anti-TNF-α 
involvement in 91.2% (1869/2049) of all cases, followed 

by IL-17/17R (3.5%), IL-4Rα (2.7%), IL-12/23 (2.4%), and 
IL-23 (0.01%) inhibitors1.

A well-known example is the debut of psoriatic erup-
tions when patients with no history of psoriatic disease 
undergo anti-tumor necrosis factor (TNF-α) therapy for 
Crohn’s disease or rheumatoid arthritis, or the worsen-
ing of pre-existing psoriasis when these drugs are 
employed for cutaneous or articular manifestations of 
the disease itself. Sometimes, these reactions debut as 
phenotypical changes such as pustular, inverse, or gut-
tate psoriasis in patients with a history of vulgaris plaque 
psoriasis. Phenotypically overlapping reaction patterns 
are not rare1. Nonetheless, they may also manifest as 
systemic flares of the underlying condition, such as 
pyoderma gangrenosum and Crohn’s disease2,3.

Sometimes, differentiating a true PR from a disease flare 
caused by efficacy loss due to suboptimal serum levels or 
anti-drug antibodies can be challenging. Phenotypical 
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changes, frequently associated with PR, may be helpful to 
differentiate these entities, although sometimes, they can 
take place as part of the natural development of the dis-
ease, hence the difficulty of the management of these 
events2-5.

Another controversial matter is the debut of adverse 
effects due to cytokine dysregulation that might not be 
considered true PR, such as eczematous reactions or 
induced inflammatory bowel disease, since they are 
provoked by the intrinsic mechanism of action of the 
drug. A known example is the development of induced 
IBD when anti-interleukin (IL) 17 drugs are employed, 
given the role this interleukin professes in maintaining 
homeostasis of the digestive tract mucosa. Furthermore, 
eczematous reactions secondary to IL-17 blockade and 
Th2 pathway hyper-regulation have been reported as a 
known drug class effect (12.1% of patients in ixeki-
zumab Phase III trial, for example)2-5.

Paradoxical psoriasis

In 2003, the first cases of psoriasiform dermatoses 
triggered by an anti-TNF-α drug were reported: three 
patients who underwent treatment with infliximab due 
to ankylosing spondylitis developed palmoplantar pus-
tular psoriasis. A  year later, the first case of inflix-
imab-induced psoriasis was described in a patient with 
IBD. In his previous review from 2018, Puig described 
and summarized several systematic reviews, case 
series, and pharmacovigilance reports concerning par-
adoxical reactions. It seems that there is a female pre-
dominance with higher rates of plaque psoriasis and 
palmoplantar pustular psoriasis forms, although several 
phenotypes have been reported (inverted, guttate, and/
or erythrodermic). This high incidence of paradoxical 
palmoplantar pustular psoriasis is remarkable given 
that only 1.7% of psoriatic patients present this form in 
the general population. It is not still clear whether 
plaque or palmoplantar pustular is the most frequent 
form of paradoxical psoriasis. Proportion rates of 44.8% 
and 36.3% for plaque and palmoplantar pustular pso-
riasis, respectively, were reported in the review by 
Brown et al., contrasting with a proportion of 49% for 
plaque and of 52% for palmoplantar pustular in the 
review from Collamer et al. An estimated incidence rate 
of anti-TNF-α triggered psoriasiform dermatoses of 
1.04-3.00/1000 person-years has also been reported in 
the literature, with infliximab as the most frequent anti-
TNF-α involved, followed by adalimumab, making pso-
riatic dermatoses the most frequent form of PR and 
exceeding psoriasis prevalence among the general 

population (around 2%)6,7. Iborra et  al. reported the 
prevalence of this side effect as between 1.5% and 5% 
in patients who were using anti-TNF-α due to IBD4.

The management approach includes ruling out the 
involvement of drugs and events that might induce pso-
riasis, such as infections or stress, but also the devel-
opment of anti-drug antibodies or low serum levels of 
the biologic agent. Several authors suggest that while 
mild paradoxical psoriasis can be managed with the 
association of topical agents, biologic treatment sus-
pension and/or drug class change might be necessary 
when addressing more severe cases. The latter is sup-
ported by several reports of PR relapse when the 
involved anti-TNF-α drug or another from the same 
class was reintroduced, hence the indication for switch-
ing drug classes (to ustekinumab, for example)2,6-8. In 
their systematic review, Brown et al. reported resolution 
rates in patients who discontinued TNF-α therapy 
(47.7%), switched to a different TNF-α agent (36.7%), 
and continued the same TNF-α therapy (32.9%)7. They 
also describe paradoxical psoriasis as an early adverse 
event with the majority (69.9%) occur within the 1st year 
of treatment7.

It is believed that the blockage of TNF-α by biologic 
agents may induce increased secretion of interfer-
on-gamma (IFN-ϒ) by plasmacytoid dendritic cells since, 
when unaltered, it acts as a downregulating feedback 
loop (Fig. 1). This hyper-regulating stimulus with increased 
IFNϒ levels may subsequently promote lymphocytes to 
paradoxically produce TNF-α. Another theory holds that 
the blockade of TNF-α induces an activation of Th17 and 
downregulation of Treg, followed by production of IL-22 
by Th17, resulting in activation of keratinocytes and 
inflammatory loop. These theories are consistent with the 
reports of effectively treatment of paradoxical psoriasis 
with ustekinumab (anti-IL 12/23), since IL-23 is the main 
promoter of Th17 differentiation5,8. Genetic polymorphism 
of the IL-23 receptor, CTLA-4, and FBXL19 genes has 
also been related to higher risk of paradoxical psoria-
sis2,9. Furthermore, increased levels of IL-36, an interleu-
kin related to pustulosis psoriasis, have been reported in 
skin biopsies from patients with Crohn’s disease and 
anti-TNF-α triggered pustular psoriasis.

Nonetheless, anti-TNF-α is not the only drug class 
involved in paradoxical psoriasis: debut, worsening, 
and phenotype changing flares have been reported 
with drugs from other classes such as secukinumab 
(anti-IL17), ustekinumab (anti-IL12/23), tocilizumab 
(anti-IL6), or abatacept (anti-CTLA-4 fusion protein), in 
the form of generalized and palmoplantar pustular pso-
riasis, inverse psoriasis, and/or plaque psoriasis2,10-18.
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For example, Dogra et  al. reported a patient who 
developed generalized pustular psoriasis while under-
going secukinumab for plaque psoriasis, which was 
under clinical remission when the phenotype change 
took place. A  switch to infliximab was decided with 
optimal response. Interleucin-17 blockade might cause 
compensatory overproduction of the cytokines earlier 
in this pathway, such as TNF-α, IL-23, and IL-1210.

Ustekinumab has been successfully employed as a 
treatment for paradoxical psoriasis, mostly anti-TNF-α 
triggered psoriasis, but it has also been reported in 
literature as the culprit. Wenk et  al.13 first reported a 
case of paradoxical flare of psoriasis after ustekinumab 
injection, in which the patient experienced worsening 
of skin lesions whenever she was injected. Lee et al.14 
also reported the case of a 24-year-old who suffered 
from moderate-severe psoriasis vulgaris and under-
went treatment with ustekinumab. After manifesting a 
dramatical initial improvement, he experienced sudden 
and severe worsening upon the third injection of the 
drug. These two examples in particular did not show 
any phenotypical change.

Benzaquen et  al.15, on the contrary, described the 
first case of palmoplantar pustular psoriatic debut on a 
patient who suffered from IBD with axial articular 

involvement. He had no previous personal history of 
psoriatic disease. Ustekinumab was discontinued and 
replaced by golimumab with excellent response.

Another specific phenotype of paradoxical psoriasis 
has been described in patients treated with anti-TNF-α 
but also anti-IL17 (ixekizumab) drugs in the form of pso-
riasiform alopecia, which is an infrequent and severe 
form of psoriasis among the general population, but 
remarkably higher among patients undergoing TNF-α 
inhibitor therapy, thus, it should prompt consideration of 
TNF-α inhibitor-induced psoriasis2,7,10-12,15-17,19.

Paradoxical psoriatic arthritis

The development of paradoxical arthritis with anti-
TNF-α agents and ustekinumab has also been reported 
by different authors2,20,21. Several articles describe 
articular flares among patients with no previous history 
of arthritis who underwent anti-TNF-α therapy for 
plaque psoriasis or IBD. Concerning ustekinumab, 
Stamell et  al.21 reported four patients who underwent 
ustekinumab monotherapy for plaque psoriasis that 
resulted in disabling flares of known psoriatic arthritis 
or unmasked previously occult joint disease. In all of 

Figure 1. Simplified immunological pathways of psoriasis. 
K: keratinocyte; pDC: plasmacytoid dendritic cell; mDC: myeloid dendritic cell; N: neutrophil; TNF: tumor necrosis 
factor; IFN: interferon.
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our cases, psoriasis improved dramatically with usteki-
numab therapy while psoriatic arthritis flared.

Ruiz-Genao et  al.20 employed Biobadaderm, the 
Spanish prospective multicenter cohort registry of pso-
riasis patients treated with systemic drugs, and calcu-
lated an incidence of 3.3 cases per 1000 person-years 
of de novo psoriatic arthritis among patients treated with 
biologic therapy. Remarkably, they found no cases of de 
novo articular flares among patients treated with tradi-
tional systemic drugs. Three out of nine patients achieved 
articular remission with no other intervention than drug 
suspension. No patient experienced new flares after 
drug with and avoidance of the suspected culprit.

Remarkably, paradoxical worsening of rheumatoid 
arthritis treated with this drug class – in the form of 
polyarthritis–has also been described in literature, with 
an estimated prevalence of 2.8%2. Controversially, 
some of the reported cases of articular flares among 
psoriatic patients also presented skin worsening–when 
most on the times a PR occurs, the underlying condition 
stays clinically stable-stating again the difficulty to dif-
ferentiate true PR from loss of effectiveness1,3,5,6.

Hidradenitis suppurativa

Hidradenitis suppurativa (HS) is an inflammatory skin 
disease characterized by recurrent abscesses and 
sinus tract formation. The tissular necrosis factor-alpha 
plays a crucial role in the pathophysiology of HS. In this 
context, anti-TNF-α agents seem to be an effective 
option for moderate to severe active HS, in a significant 
proportion of patients. Hidradenitis suppurativa is 
involved in both sides of PR: as the primary indication 
for anti-TNF-α therapy and as a PR itself2,22,23.

At present, adalimumab is approved for this indication 
and is also the most frequently associated drug (48%) 
to paradoxical HS, but similar cases have been reported 
involving biologic drugs from a different class, such as 
ustekinumab. In these situations, the withdrawal or 
change of drug and the specific treatment for HS 
achieved its partial or complete improvement. 
Reintroduction of same class biologic agents should be 
discouraged given the risk of new paradoxical flares2,22,23.

For instance, Faivre et al.22 described 25 patients (15 
inflammatory rheumatism, nine Crohn’s disease, and 
one psoriasis) who developed paradoxical HS when 
undergoing biological therapy with adalimumab, inflix-
imab, etanercept, rituximab, and tocilizumab. Their 
patients showed clinical remission or improvement 
when the suspected drug was stopped and switched to 
a different drug class.

Interestingly, in the spectrum of follicular dermatoses, 
acne has also been reported as an adverse reaction to 
biologic therapy in a report that describes acneiform 
flares on a patient with IBD treated with vedolizumab 
(an α4β7 integrin inhibitor for IBD).24

Paradoxical inflammatory bowel disease

Inflammatory bowel disease (ulcerative colitis and 
Crohn’s disease) has also been described by several 
authors as a PR to biologic therapy, with a prevalence 
of around 43 times higher than in the general popula-
tion1,2,4. In the available literature, it is mostly associ-
ated with etanercept in reports concerning juvenile 
idiopathic arthritis and other inflammatory rheumatic 
conditions like ankylosing spondylitis, presenting in the 
form of Crohn’s disease. Nonetheless, paradoxical 
ulcerative colitis has also been described amongst pso-
riatic patients treated with adalimumab. In the latter, 
drug class switch is recommended, preferably to one 
indicated for both conditions, when available, like 
ustekinumab1,2,4.

Uveitis

Similarly to HS, autoinflammatory and non-infectious 
uveitis stand at both ends of PR as a primary indication 
for biologic therapy and as an adverse effect. Anti-
TNF-α drugs seem to be effective in reducing the fre-
quency and severeness of uveitis associated to 
ankylosing spondylitis, juvenile inflammatory arthritis, 
or Behçet disease. Nonetheless, according to several 
reports1,2,4,25, uveitis can flare or debut during biologic 
therapy, being etanercept the most frequently involved 
drug (84%), prescribed mostly for spondyloarthropa-
thies. Treatment had to be discontinued in a minority 
of cases, but the uveitis recurred when the same bio-
logic treatment was reintroduced1,2,4,25.

Borderline and other paradoxical reactions

Pyoderma gangrenosum (PG) is a neutrophilic der-
matosis known to be associated with IBD, especially 
when the disease is active. Anti-TNF-α drugs are often 
prescribed for IBD, achieving clinical remission in a 
significant proportion of patients, hence also controlling 
PG flares. Interestingly, PG has also been reported as 
a PR in patients with IBD clinically inactive who undergo 
anti-TNF-α therapy2,26-28.

Some conditions, also related to inflammatory and 
cytokine imbalance such as granulomatous diseases, 
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vitiligo, alopecia areata, or vasculitis, have also been 
reported as borderline PR since they do not stand as 
a primary indication for anti-TNF-α biologic therapy but 
are known to clinically improve in a significant propor-
tion of patients when they undergo the mentioned 
drugs for a different primary indication29-33. It is believed 
that TNF-α blockade upregulates IFN-ϒ production, as 
mentioned before, predisposing to autoimmune condi-
tions, and even antinuclear antibodies production2.

Several granulomatous conditions are known to 
improve with anti-TNF-α treatment. Granuloma forma-
tion and stabilization are one of the many roles of TNF-
α. Nonetheless, paradoxical granulomatous reactions 
have been documented to date in the form of cutane-
ous and systemic sarcoidosis, granuloma annulare, 
and interstitial granulomatous dermatitis, in patients 
with inflammatory rheumatic conditions such as rheu-
matoid arthritis or ankylosing spondylitis, but also 
among IBD and psoriatic population. Etanercept is the 
most frequently reported drug in this context, but many 
other from its class have caused superimposable 
cases. In literature, interstitial granulomatous dermatitis 
has also been associated with IL-6 blockade with tocili-
zumab2,30-33. In their review, Decock et  al. described 
90  patients who developed sarcoidosis-like lesions 
while undergoing anti-TNF-α therapy. In most cases, 
the culprit anti-TNF-α drug was etanercept. The under-
lying disease was rheumatoid arthritis in most cases, 
followed by ankylosing spondylitis and psoriasiform 
arthritis. Almost 80% of the cases required drug sus-
pension and specific therapy for the PR, presenting 
with clinical relapse in seven out of the 20 cases where 
anti-TNF-α agents were reintroduced.

Discussion

Since the introduction of biologic treatments, a wide 
range of paradoxical reactions has been described, 
especially concerning anti-TNF-α agents. Early recogni-
tion and treatment of these drug class effects is of cru-
cial importance, especially in conditions such as IBD, 
where the therapeutic availability is relatively lacking 
alternatives and reactivation of the primary disease may 
have catastrophic consequences. On the contrary, skin 
and musculoskeletal manifestations of paradoxical reac-
tions can cause serious handicap, and adequate knowl-
edge of the different therapeutic alternatives is required.

In this review, many PR have been summarized, 
especially those concerning dermatological conditions.

Paradoxical adverse reactions surface from an immu-
nological pathway and cytokine imbalance propitiated 

by the intrinsic action mechanism of the different drugs 
reported.

On the one hand, when anti-TNF-α agents are 
involved, it is believed that increased levels of IFN-ϒ 
are the culprit of autoinflammatory and autoimmune 
debuts. On the other hand, when anti-IL17 or anti-IL23 
drugs are involved, as mentioned before, their blockade 
might cause compensatory overproduction of the cyto-
kines earlier in this pathway (such as IL-23, IL-12, IL-22, 
and/or TNF-α). The pathophysiological bases of gran-
ulomatous or autoimmune paradoxical conditions 
remain unknown, while overproduction of IFN-α stands 
as the main suspected culprit.

What seems to be certain is that drug class switch 
may be necessary for the management of each and 
every kind of PR, when available.

Recognition, classification, and discerning from dis-
ease worsening are still challenging but remain a cor-
nerstone in the management of these reactions and 
impairment prevention.

Conclusion

True paradoxical reactions are the ones that appear 
when the biological drug is used to treat the disease 
presented as paradoxical. A wide spectrum of paradox-
ical adverse effects has been and is being, described 
since the approval of biologic drugs. Other skin condi-
tions that appear under biological treatment such as 
alopecia areata, vitiligo, interstitial granulomatous der-
matitis, or acneiform reactions might be considered as 
side effects or borderline paradoxical reactions. The 
most common paradoxical reaction is paradoxical pso-
riasis. The management of a paradoxical reaction does 
not necessarily mean the withdrawal of the biological 
treatment, but it might be inevitable in severe cases. 
Paradoxical reactions often require multidisciplinary 
approach to select the best option of treatment in every 
patient. These reactions may hinder proper patient man-
agement and result in catastrophic consequences. 
Thus, close surveillance and early recognition of these 
drug class effects is crucial.
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