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Background: Employing the secondary action or adaptative reaction of the organismas

therapeutic response, homeopathy uses the treatment by similitude (similia similibus
curentur) administering to sick individuals the medicines that caused similar symptoms

in healthy individuals. Such homeostatic or paradoxical reaction of the organism is

scientifically explained through the rebound effect of drugs, which cause worsening of

symptoms after withdrawal of several palliative treatments. Despite promoting an

improvement in psoriasis at the beginning of the treatment,modern biological therapies

provoke worsening of the psoriasis (rebound psoriasis) after discontinuation of drugs.

Method: Exploratory qualitative review of the literature on the occurrence of the

rebound effect with the use of immunomodulatory drugs [T-cell modulating agents

and tumor necrosis factor (TNF) inhibitors drugs] in the treatment of psoriasis.

Results: Several researches indicate the rebound effect as the mechanism of wors-

ening of psoriasis with the use of efalizumab causing the suspension of its marketing

authorization in 2009, in view of some severe cases. Other studies also have demon-

strated the occurrence of rebound psoriasis with the use of alefacept, etanercept and in-

fliximab.

Conclusion: As well as studied in other classes of drugs, the rebound effect of biologic

agents supports the principle of similitude (primary action of the drugs followed by sec-

ondary action and opposite of the organism). Homeopathy (2016) 105, 344e355.

Keywords: Homeopathy; Law of similars; Action mode of homeopathic remedies;
Rebound effect; Paradoxical reaction; Biological therapy; Monoclonal antibodies;
TNF antagonists; Psoriasis
Introduction
In the ancient Greece, Hippocrates recommended treat-

ment of diseases by the principle of contraries (contraria
contrariis curentur) or by the principle of similars (similia
similibus curentur) teaching that “whatever evil and from
where come, you might want to always treat or by contrary
or by similar” (Liber de locis in homine). Based on Corpus
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Hippocraticus, several exponents of the old medical
schools spread these ways to treat.1

During the development of the homeopathic method of
treatment, Samuel Hahnemann using phenomenological
research method to describing the effects of dozens of
drugs in the human health and correlating his observations
with evidences from medical literature. In the work that in-
augurated the homeopathy (Essay on a new principle for
ascertaining the curative power of drugs)2 and in the intro-
duction of the Organon of medicine3 he cited several re-
ports of an ‘opposite secondary action of the organism’
after a ‘primary action of the drugs’ described in your ob-
servations and in hundreds of bibliographical references.
These descriptions were illustrated with many ‘examples
of accidental homeopathic cure’ reported by doctors of
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all times, supporting a scientific rationale for the principle
of similars.
With these evidences, Hahnemann gathered strong argu-

ments that enabled him to induce, through the Aristotelian
inductive logic or modus ponens, a physiological mecha-
nism to explain this bidirectional action of drugs on the or-
ganism:
“Every agent that acts upon the vitality, every medicine,

deranges more or less the vital force, and causes a certain
alteration in the health of the individual for a longer or a
shorter period. This is termed primary action. [.] To its
action our vital force endeavors to oppose its own energy.
This resistant action is a property, is indeed an automatic
action of our life-preserving power, which goes by the
name of secondary action or counter-action” (Organon,
paragraph 63).
He exemplifies this biphasic action (primary action of

the drug followed by a secondary and opposite action of
the organism) in the non-pharmacological interventions
and in the pharmacological effects of enantiopathic (con-
trary, antipathic, palliative) treatments used in his time
(Organon, paragraphs 56e61, 65e67). Based on various
examples, he concludes that “after such short antipathic
amelioration, aggravation follows in every case without
exception” (Organon, paragraph 58), i.e., after a primary
action of palliative medicines occurs a secondary action
of the organism, with worsening of initial symptoms.
Proposing to apply such secondary action in a curative

way, awakening a adaptative reaction of the organism
against its own disorders, Hahnemann suggested employ
medicines that provoke signs and symptoms similar to
the natural disease, systematizing the application of the
curative principle by the similars (homeopathic method
of treatment): every substance capable of provoking certain
symptoms in healthy individuals (due to the primary action
of the drug), can be used to cure similar symptoms in the
sick (through the curative secondary action of the organ-
ism), according to the therapeutic similitude
principle (Organon, paragraphs 24e28).
It is noteworthy that Hahnemann also employed the prin-

ciple of therapeutic similitude with ponderable (massive)
doses of medicines, awakening a curative secondary action
of the organism to conduct a complete recovery. For
example, in the work that inaugurates the homeopathy,3

Hahnemann mentions the use of drugs of his time in the ho-
meopathic treatment of numerous diseases and epidemics,
applying them according to the principle of similitude
(‘adverse/side effects’ mentioned in literature) and sub-
stantial (massive) doses. In The Lesser Writings,4 Hahne-
mann describes similar applications in other epidemic
diseases (remittent and scarlet fevers, typhus, cholera, etc).
Thus, noting the cited manifestation in the most diverse

situations, Hahnemann raises the principle of therapeutic
similitude (an opposite curative secondary action of the
organism after the primary action of the medicine) to
the level of ‘natural law of cure’ or ‘law of similars’
(Organon, paragraphs 26e28, 50e53), regardless of
the doses, since the symptomatic individualization was
respected.
Similitudeinmodernpharmacology
Providing a connection between the principle of simili-

tude and the modern pharmacology, one can find countless
reports in clinical and experimental studies describing the
secondary reaction of the organism opposed to the primary
action of the drugs, which confirm Hahnemann’s theory.
Such secondary reaction of the organism is known as
‘rebound effect’ by modern pharmacology, line of research
that we have seen studying systematically in recent deca-
des.5e21

According to Webster’s New World Medical Dictio-
nary,22 ‘rebound effect’ means “the production of
increased negative symptoms when the effect of a drug
has passed or the patient no longer responds to the
drug; if a drug produces a rebound effect, the condition
it was used to treat may come back even stronger when
the drug is discontinued or loses effectiveness”. By defini-
tion, the manifestation of the rebound effect always rea-
ches an intensity and/or frequency greater than the
disturbance initially suppressed by the antipathic drug,
causing a worsening of the natural disease and occurs af-
ter a given period of time, which depends on the duration
of drug effect (biological half-life). Such physiological
processes or homeostatic mechanisms are present at all
levels of the biological organization from the simplest
of cells to the most complex mental and emotional func-
tions, and is not dependent of the disease, type of drug,
doses or duration of treatment.23e25

Illustrating the universality of the phenomenon, the
rebound effect manifests itself after the discontinuation
of numerous classes of drugs: vasodilator agents, antihy-
pertensives, antiarrhythmics, antithrombotics, antihyperli-
pidemics, psychiatrics (anxiolytics, sedative-hypnotics,
psychostimulants, antidepressants or antipsychotics), anal-
gesics, anti-inflammatories, diuretics, anti-dyspeptics,
bronchodilators, antiresorptives, and immunomodulators,
among others.5e21

Although such phenomena appearing in a minority of in-
dividuals in view of their idiosyncratic nature, contempo-
rary evidences point to the occurrence of severe and fatal
iatrogenic events as a function of the rebound effect of
many drug classes.8e19

Despite the fact that the drug withdrawal is a prerequi-
site for the manifestation of the phenomenon, studies
showed that the rebound effect may also occur even dur-
ing treatment as a result of the ineffectiveness of the
treatment (nonresponders patients) or by phenomenon
of tolerance, tachyphylaxis or desensitization (adapta-
tion of the organism to the drug with the loss of pharma-
cological effect).5e9,11,13,19,21 On the other hand, the
slow and gradual decrease of the doses, avoiding an
abrupt discontinuation, is a procedure to minimize the
manifestation of the rebound effect.
Broadening the scope of these evidences with a new

drug class, this study describes the scientific works
demonstrating the worsening of psoriasis (‘rebound psori-
asis’) after the discontinuation of some classes of immu-
nomodulatory drugs employed by recent and innovative
Homeopathy
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biological therapy. In accordance with the therapeutic
similitude principle, we will suggest the use of modern
drugs in the treatment of psoriasis, employing the rebound
effect in a curative way.

Methods
To increase the body of evidence of the homeopathic

principle through the study of the rebound effect of immu-
nomodulatory drugs employed in the treatment of psoria-
sis, an exploratory qualitative literature review was
performed in medical databases (PubMed, Scopus and
Web of Science) using the keywords ‘psoriasis’, ‘rebound’,
‘withdrawal’, ‘paradoxical’, ‘biological therapy’, ‘immu-
nomodulatory drug’, ‘TNF antagonist’, ‘TNF blocker’,
‘monoclonal antibody’, ‘efalizumab’, ‘alefacept’, ‘etaner-
cept’, ‘adalimumab’, ‘infliximab’. The articles were
selected based on their titles and abstracts, and the full texts
of those that addressed the investigated subject were
analyzed, as were studies cited by these articles that were
not detected by the initial survey. The studies considered
most relevant were included in the present review of the
clinical and experimental evidences of the rebound effect
in the biological treatment of psoriasis.

Results
Psoriasis and biological therapies (immunomodulatory
drugs)

Psoriasis is a skin inflammatory autoimmune disease,
which affects up to 2% of the population worldwide. It
has been shown that the severity of the disease is influenced
by genetic and environmental factors. The physical and
emotional impact on the quality of life of affected individ-
uals is similar to that associated with other chronic dis-
eases. In the spectrum of the disease, the most common
type is chronic plaque psoriasis that shows well demarked
plaques covered by silver scales which are often located
symmetrically and bilaterally. The extensor surfaces (el-
bows and knees), the lower back, scalp, and the nails are
involved more often. In severe cases the plaques can affect
the whole body. Approximately 30% of the patients suffer
from psoriatic arthritis, which is a sero-negative inflamma-
tory arthritis with variable course.
Between 20 and 30% of patients require systemic treat-

ment. Mild forms of psoriasis can be controlled by topical
treatment (such as topical steroids, vitamin D derivates, se-
lective retinoids, anthralins etc.), whereas the therapy of
moderate to severe forms consists of phototherapy (ultravi-
olet B light or psoralen plus ultraviolet A light) combined
with a variety of systemic treatment forms, such as metho-
trexate, ciclosporin, oral retinoids, 6-azathioprine, and fu-
maric acid. However, all of these therapeutic options are
limited: topical treatment is unsuitable to treat larger areas;
chronic steroid use has common adverse events, such as
skin atrophy, striae, and telangiectasia. Phototherapy can
lead to photo-aging of the skin and to an increased risk
of skin cancer. Besides that, long-term use of the systemic
agents (methotrexate, ciclosporin etc.) is limited by serious
athy
side-effects including myelosuppression, hepatotoxicity,
impairment of the renal function and teratogenicity, among
others.26

Psoriasis is regarded as a Th1 pre-dominated inflamma-
tory autoimmune disease. It is supposed that after contact
with an unknown antigen, a subset of T cells develops
into memory CD4+ and CD8+ T cells. These cells prolifer-
ate and migrate from the lymphnodes to the skin where
they initiate a cutaneous inflammatory reaction and the
production of pro-inflammatory mediators (the number of
T cells infiltrating the skin may be correlated with disease
activity of psoriasis). In the last decade, advancements in
understanding the pathogenesis of psoriasis, including the
role of T cells and cytokines, have been crucial to the devel-
opment of biological therapies.
The term ‘biological’ refers to agents synthesized from

the products of living organism whom modulate the im-
mune system through stimulatory or inhibitory actions,
acting at only specific parts. In psoriasis, the biological
agents act by selectively inhibiting the activation and matu-
ration of antigen-presenting cells, by blocking the secretion
of cytokines, and by inhibiting the activation and prolifer-
ation of T lymphocytes, their migration to the skin, their
effector function, or their reactivation. Despite their safety
profile be considered more favorable than conventional
systemic agents (without causing generalized immunosup-
pression), the initial enthusiasm has been replaced by a
cautious approach with increasing years of experience
with these new drugs. Generally, biological therapies for
psoriasis can be classified into two main categories: the
T-cell modulating agents (efalizumab and alefacept) and
the tumor necrosis factor-alpha (TNFa) inhibitors drugs
(etanercept, infliximab and adalimumab).27,28
T-cell modulating agents (efalizumab and alefacept)

Efalizumab (Raptiva�) is a human monoclonal IgG1
antibody that binds to the alpha-subunit of lymphocyte
function associated antigen (LFA)-1, blocking the interac-
tion between LFA-1 and intercellular adhesion molecule-1.
The result is a reduction in T cell activation, an inhibition
of the trafficking and recruitment of T cells to the dermis
and epidermis, and a decrease in the reactivation of T cells
at several steps in the psoriasis pathogenesis. The half-life
is approximately 6 days.29,30

Alefacept (Amevive�) is a recombinant dimeric human
fusion protein which consists of the CD2-binding portion
of the leukocyte function antigen-3 (LFA-3) linked to the
Fc portion of the IgG. Alefacept binds competitively to
the CD2 on the surface of T cells with the LFA-3 portion
of the drug and efficiently interferes with LFA-3/CD2 bind-
ing and thereby T cell activation, whereas the Fc portion of
alefacept engages the immunoglobulin receptor FcgRIII
on the surface of natural killer cells (and macrophages) re-
sulting in apoptosis of specific memory T cell subsets.
These effects produce a selective reduction in memory-
effector (CD4+CD45RO+ and CD8+CD45RO+) T cells,
the source of the clonal precursors that emigrate from the
blood, and drive the disease in the skin, while having
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relatively no effect on naive T-cell populations. The half-
life is approximately 12 days.31
TNF inhibitors drugs (etanercept, adalimumab and
infliximab)

TNFa is a pleiotropic cytokine with both proinflamma-
tory and immunoregulatory functions that induces macro-
phages and other cells to secrete pro-inflammatory
cytokines such as interleukin (IL-1, IL-6, IL-8 and others),
leads to T-cell activation, and causes endothelial cells to
express adhesion molecules. TNFa is synthesized as pro-
TNF (26 kDa), which is bound to the membrane and
released upon the cleavage of its pro-domain by the
TNF-converting enzyme (TACE). TNFa acts via two
distinct receptors (TNFR-1 and TNFR-2), although its af-
finity for TNFR-2 is five times higher than its affinity for
TNFR-1. TNF mediates a variety of direct pathogenic ef-
fects and induces the production of other mediators of
inflammation and tissue destruction, placing it at the
head of an inflammatory cascade within an inflammatory
network. At low concentrations in tissues, TNF is thought
to have beneficial effects, such as the augmentation of host
defense mechanisms against infections. At high concentra-
tions, TNF can lead to excess inflammation and organs
injury, relating to pathogenesis of various chronic inflam-
matory diseases.32,33

TNFa is mainly produced by activated macrophages, T
lymphocytes, and natural killer cells, but is also expressed
at lower levels by fibroblasts, smooth muscle cells, and tu-
mor cells. Its complex functions in the immune system
include the stimulation of inflammation, cytotoxicity, the
regulation of cell adhesion, and the induction of cachexia.
As it plays a key role in the pathogenesis of chronic
immune-mediated inflammatory diseases such as rheuma-
toid arthritis (and others autoimmune arthritis), ankylosing
spondylitis, inflammatory bowel disease (Crohn’s disease,
ulcerative colitis), psoriasis (psoriatic arthritis), among
others, the TNF antagonists (anti-TNF, TNF blockers or
TNF inhibitors) drugs has been developed in an attempt
to neutralize its biological activities. The most widely
used anti-TNF for treating psoriasis are the recombinant
TNF receptor (etanercept) and the two monoclonal anti-
bodies (infliximab and adalimumab).33,34

Although these drugs have similar mechanisms of ac-
tion, they have different structures, morphology, pharma-
cokinetic properties, action and immunogenicity, and
there are differences in patient responses that may be due
to differences in bioavailability, the stability of the drug/
Table 1 Currently available anti-TNF drugs and their disease indications

Drug (brand) name/Structure Half-life D

Etanercept (Enbrel�)/Human recombinant
fusion protein: TNFR2 IgG1-Fc

2e4 weeks R
P

Infliximab (Remicade�)/Humanized
(chimeric) IgG1k mAb

4 weeks R
P

Adalimumab (Humira�)/Human
IgG1k mAb

2e4 weeks R
A

TNF complex, the development of anti-drug antibodies
and, possibly, treatment compliance (Table 1).
Psoriasis, biological therapies and rebound effect

In the treatment of psoriasis with immunomodulators,
the rebound phenomenon is an adverse event commonly
described. While ‘relapse’ of the disease can be applied
only to ‘responders’ to treatment, those who attained a
50% or better improvement in Psoriasis Area and Severity
Index (PASI) score from baseline (i.e., PASI 50), ‘rebound’
occur with ‘responders’ and ‘nonresponders’, and is
defined as a PASI score 125% or greater of baseline or
change in morphology (generalized pustular, erythroder-
mic or increased inflammatory psoriasis) within 3 months
of stopping treatment. Generally, the rebound phenomenon
manifests itself after the suspension of the treatment, in a
superior period to the biological half-life of the drug.35e38

However, as mentioned initially, it is worth emphasizing
that ‘the rebound effect can also be awakened during the
treatment’, as a result of the ineffectiveness of the
treatment or the phenomenon of tolerance, tachyphylaxis
or desensitization (adaptation of the organism to the drug
with the loss of pharmacological effect).
Clarifying this placement, remember that the manifesta-

tion of the rebound effect (secondary action) is not depen-
dent of the disease, type of drug, doses or duration of
treatment, arising as an automatic mechanism of self-
regulation after cessation of the primary action of the
drug, in order to maintain the balance of the internal envi-
ronment (homeostasis). In view of this, as occurs with
infinitesimal doses of homeopathic medicines, the rebound
phenomenon can be aroused during a treatment with ‘min-
imum action’ of conventional medicines, condition
observed in patients in whom the drug is ineffective (‘non-
responders’ to treatment). The phenomenon of tolerance
during the treatment can also make the drug ineffective
(‘nonresponders’), allowing the same manifestation of
the rebound effect.
The biological agents vary considerably in terms of their

long-term of effect: alefacept had the longest off-treatment
benefit (29.9 weeks in PASI 75 responders), followed by in-
fliximab (19.5 weeks), adalimumab (18 weeks), etanercept
(12.1 weeks in PASI 50 responders), and, lastly, efalizumab
(9.6 weeks). In addition to the rebound effect studied in this
review, immunomodulatory drugs cause other adverse
events such as influenza-like syndromes, headache, labora-
tory abnormalities (presence of antinuclear antibodies,
increased white cell count, liver enzymes and cholesterol/
isease indications

heumatoid arthritis; Polyarticular juvenile idiopathic arthritis;
soriatic arthritis; Ankylosing spondylitis; Plaque psoriasis
heumatoid arthritis; Psoriatic arthritis; Ankylosing spondylitis;
laque psoriasis; Crohn’s disease
heumatoid arthritis; Psoriatic arthritis; Plaque psoriasis;
nkylosing spondylitis; Crohn’s disease; Juvenile idiopathic arthritis
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triglycerides etc.), infections (upper respiratory tract, acute
gastroenteritis, urinary tract, tuberculosis etc.), tumors,
congestive heart failure (CHF), demyelinating disease,
autoimmune diseases, and others.
T-cell modulating agents and rebound psoriasis

Efalizumab withdrawal and rebound effect: Efalizumab,
a recombinant humanized immunoglobulin G-1 mono-
clonal antibody, is administered by weekly subcutaneous
injection. The initial dose in the first week is 0.7 mg/kg
and this is increased to 1 mg/kg in the following weeks.
Treatment duration is 12 weeks and can be continued in pa-
tients with a good response to the drug.
The most notorious cutaneous effect connected to efali-

zumab is the rebound effect (exacerbation of psoriasis or
change in morphology), and several studies have demon-
strated this phenomenon after discontinuation of the
drug. In the initial phase III randomized placebo-
controlled trial (RCT)39 conducted by Genentech Inc.
(Roche) for licensing, rebound was identified in 12.6%
(152/1201) of patients, with patients experiencing PASI
125 or change in morphology to guttate, erythrodermic,
or pustular psoriasis. Others phase III RCTs showed similar
results.40e44

In a retrospective analysis of pooled data from different
studies, Gordon et al.35 showed that 14% of patients pre-
sented rebound (worsening of psoriasis to $125% of the
initial PASI) after abrupt withdrawal of efalizumab treat-
ment. Carey et al.45 presented a summary of pooled data
from various phase III RCTs in which patients received
treatment for 12e24 weeks, with an off-treatment observa-
tion period following: rebound also was experienced in
14.3% (188/1316) of patients.
While Selenko-Gebauer et al.46 reported the occurrence

of 14% of rebound psoriasis after discontinuation of efali-
zumab in 220 patients accompanied at the Department of
Dermatology of the Medical University of Vienna,
S�anchez-Rega~na et al.,37 in a survey of the Spanish Psori-
asis Group, described rebound psoriasis after discontinua-
tion of efalizumab in 20.9% (64/306) of patients.
Menter et al.47 conducted a multicenter open-label study

with 130 patients regarding the main aspects of the rebound
phenomenon during the transitioning of the efalizumab to
other drugs. In this transition phase (‘drug withdrawal’),
rebound was observed in 16 of 128 (12.5%) patients for
whom follow-up was available: no incident of rebound
was observed in the responder group (46 patients; PASI
75); two of 32 (6.3%) intermediate responders and 14 of
49 (28.6%) nonresponders experienced rebound. Serious
rebound events were observed in nine nonresponders pa-
tients (9/16 or 56%) and all received transition therapy: se-
vere erythrodermic exacerbations of psoriasis (4/16 or 25%
of patients), severe atypical papular changes (4/16 or 25%),
pustular psoriasis exacerbation (1/16 or 6%) and serious
and severe erythrodermic psoriasis (1/16 or 6%). The re-
sults showed that the number of patients who experienced
rebound at any given weekly period was low (maximum
6.4%), most rebound events occurred within 4e9 weeks
athy
following efalizumab discontinuation, and rebound events
that occurred generally did not last longer than about 5
weeks. In the 12 weeks after the last efalizumab dose,
arthritis adverse events were observed in 2.5% (4/16) of pa-
tients (one responder and three nonresponders) with pre-
existing psoriatic arthritis: although the authors do not
identify as such, these manifestations, probably, are result
of the rebound effect, as we will see below. The authors
concluded that efalizumab nonresponders are at higher
risk of developing rebound.
Tsai et al.48 conducted an open-label study of patients

receiving efalizumab for 12 weeks, followed by an obser-
vation period: rebound phenomenon was seen in 17.7%
(8/45) of patients. A cohort study49 was carried out with pa-
tients receiving efalizumab for at least 3 months, showing
the occurrence of rebound psoriasis in 22.6% (7/31) of pa-
tients: this occurred while on treatment in 45.5% (5/11) of
nonresponders patients (tolerance phenomenon, probably)
and after discontinuation of treatment in 10% (2/20) of pa-
tients with good response (responders), contrasting the
observed by Menter et al.47 Rebound led to erythrodermic
psoriasis in 6.45% (2/31) and psoriatic arthritis in 3.2% (1/
31) of patients. With similar results, other multicenter
open-label study50 showed that 11% (14/127) of re-
sponders experienced rebound after the suspension of efa-
lizumab treatment, and 9.2% (37/402) of nonresponders
experienced rebound during the first-treatment period;
12.9% (52/402) of nonresponders experienced disease
exacerbation at some point during the trial.
Despite initially favorable, the safety profile of efalizu-

mab revealed the appearance of severe adverse events (pro-
gressive multifocal leukoencephalopathy or PML) in long-
term treated patients inducing the European Medicines
Agency recommended the suspension of the marketing
authorization for efalizumab in February 2009.30 PML is
a rare, potentially fatal demyelinating disease character-
ized by multiple foci of demyelization affecting mainly
the subcortical white matter in the brain and may manifest
as a variety of neurological symptoms, including visual
deficits, motor weakness, and behavior or cognitive
changes.51 As we will discuss below, the occurrence of
PML with efalizumab can be explained by the immune
reconstitution inflammatory syndrome (IRIS-PML), a sec-
ondary (rebound) effect of the organism in response to the
primary immunosuppressive action of the drug.
Evaluating the course of psoriasis following this forced

drug withdrawal, Morell et al.52 conducted a multicenter
observational study with 147 patients treated in twelve
Spanish hospitals: rebound following withdrawal of efali-
zumab was observed in 30% (44/142) of patients, and the
likelihood of phenomenon was independent of clinical
characteristics, duration of treatment or response (re-
sponders to treatment or nonresponders), or therapeutic
approach used by the dermatologist following suspension
(reiterating ‘the common properties of the rebound effect’
initially cited). The authors concluded that “there was a
high frequency of rebound following suspension of efalizu-
mab, exceeding the rate reported in pivotal trials.39e45

This is a particularly noteworthy given the large
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proportion of patients with a good response to treatment
and therefore believed to have a better prognosis”. The
average time of manifestation of the phenomenon was 6
weeks after discontinuation of efalizumab, and the
rebound manifests itself usually in the form of a
morphological change with respect to the prior psoriasis:
generalized appearance of guttate psoriasis or small
plaques (66% or 29/44 patients), pustular psoriasis (16%
or 7/44), inflammatory forms (14% or 6/44),
erythrodermic forms (2% or 1/44) and arthropathic forms
(2% or 1/44). Twenty-seven patients (61%) required
another drugs (ciclosporin, methotrexate, etanercept, adali-
mumab or infliximab) to manage rebound, although often
are not able to stop the rebound phenomenon
triggered.47,53e55

Illustrating this aspect (no resolution of the rebound ef-
fect despite the administration of other immunosuppres-
sive drugs), Baniandr�es et al.56 performed a prospective
follow-up study with 32 patients after efalizumab discon-
tinuation and transition therapy. Even though 92.8% of
the patients were considered good responders (>75%
reduction in PASI score), 25% of the group (8/32) experi-
enced rebound; the mean length of time between efalizu-
mab discontinuation and the appearance of the rebound
flare was 47 days. The percentage of patients in whom
rebound was observed on transition therapy was 18%
(2/11) for ciclosporin, 50% (1/2) for methotrexate, 50%
(1/2) for adalimumab, 50% (1/2) for etanercept, and
27% (3/11) for topical treatment. The authors observed
a very high rate of rebound psoriasis and generalized
inflammation in patients whose disease had previously
been well controlled for several years.
An estimate of the frequency of rebound psoriasis with

efalizumab is described in Table 2, which varies around
10e30% according to several studies. Worth to mention
also that the most rebound events occurred within 4e9
weeks following efalizumab discontinuation (the half-life
Table 2 T-cell modulating agent (efalizumab) and rebound psoriasis

Authors Type of study

Genentech Inc.39 RCT
Carey et al.45 RCTs (pooled data)
Selenko-Gebauer et al.46 Retrospective cohort
S�anchez-Rega~na et al.37 Retrospective cohort
Menter et al.47 Multicenter open-label
Tsai et al.48 Open-label
Puig et al.49 Prospective cohort
Lotti et al.50 Multicenter open-label
Morell et al.52 Multicenter open-label

Table 3 TNF inhibitors drugs (etanercept; infliximab) and rebound psoria

Authors Type of study/drug

S�anchez-Rega~na et al.37 Retrospective cohort/etanercept
Zaragoza et al.59 Retrospective cohort/etanercept
Antoniou et al.54 Retrospective cohort/etanercept
Antoniou et al.54 Retrospective cohort/etanercept and methotr
Puig et al.60 Case series/infliximab
of the drug is 6 days, and their long-term of effect is 9.6
weeks), and rebound events that occurred generally did
not last longer than about 5 weeks.47,52,56

Alefacept withdrawal and rebound effect: Alefacept, a
human recombinant dimeric fusion protein, inhibits activa-
tion of memory-effector T lymphocytes and reduces the
number of CD4+, CD8+, and CD45RO+ cells, responsible
for the formation of psoriatic plaques. It is typically admin-
istered in a dosing regimen of 15 mg intramuscularly (IM)
weekly for 12 weeks.
In a small cohort study, Cafardi et al.57 reported two

cases (2/8 or 25% of patients) with rebound morphological
change from plaque psoriasis to erythrodermic forms: one
patient with erythroderma was hospitalized during the
dosing regimen of 15 mg (IM) of alefacept.58
TNF inhibitors drugs and rebound psoriasis (Table 3)

Etanercept withdrawal and rebound effect: Etanercept is
a human recombinant fusion protein containing TNF re-
ceptor immunoglobulin fusion protein, acting as a compet-
itive antagonist of endogenous TNF by blocking the
interaction with cell-surface receptors, thereby inhibiting
its proinflammatory activity. The recommended dose is
25 or 50 mg subcutaneous twice weekly for 12e24 weeks.
In a survey of the Spanish Psoriasis Group, S�anchez-Re-

ga~na et al.37 described rebound psoriasis (palmoplantar
pustular psoriasis) in 0.9% (4/439) of patients who received
etanercept. In a retrospective, observational study of pa-
tients with moderate to severe psoriasis plaque, who
received continuous treatment with etanercept for more
than 24 weeks, the rebound effect was observed in 4.6%
(2/43) of patients, as a result of temporary interruption of
treatment or dose reduction (50 mge25 mg).59

In another retrospective study,54 35 patients with high-
need psoriasis plaque who were unable to continue efali-
zumab were immediately switched to etanercept, in
Number of patients Frequence of rebound psoriasis

1201 12.6% (152/1201)
1316 14.3% (188/1316)
220 14% (31/220)
306 20.9% (64/306)
128 12.5% (16/128)
45 17.7% (8/45)
31 22.6% (7/31)
529 9.6% (51/529)
142 30.9% (44/142)

sis

Number of patients Frequence of rebound psoriasis

439 0.9% (4/439)
43 4.6% (2/43)
12 16.6% (2/12)

exate 11 18.1% (2/11)
43 4.6% (2/43)

Homeopathy
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combination with other drugs or in monotherapy: in group
that received methotrexate/etanercept combination ther-
apy (n = 11) there was 2 rebound psoriasis (18%), and in
group that received etanercept monotherapy (n = 12) there
was 2 rebound psoriasis (16.6%); there was no rebound in
group that received ciclosporin/etanercept combination
therapy (n = 12).

Infliximab withdrawal and rebound effect: Infliximab is a
chimeric monoclonal antibody against TNF-a that binds
both soluble and transmembrane TNF-a and neutralizes
its proinflammatory activity. The recommended dose is
5 mg/kg body weight in weeks 0, 2, and 6, and then every
8 weeks after.
In the largest case series (contributed by L. Puig),60

which comprised 43 patients, 20.9% (9/43) of patients
had infusion reactions: in 4.6% (2/43) of these patients,
the development of a severe acute infusion reaction was
preceded by a loss of response or rebound effect (PASI
>125% of baseline). In 2.3% (1/43) of these patients,
the severe infusion reaction was associated with self
limiting arthritis in the ankle: the onset of the arthritis
was associated with a rebound in the severity of psoriasis
(PASI >125% of baseline) and occurred before the infu-
sion reaction. Another independent study showed similar
results.61

Although the authors, generally, do not characterize the
worsening of psoriasis ‘during’ treatment with TNF an-
tagonists’ as rebound psoriasis (by classical definition,
the rebound effect occurs ‘after discontinuation’ of the
drug), several studies62e72 described “exacerbation of
previous psoriasis with change in morphology (guttate,
erythrodermic, or pustular forms)” developed during the
course of treatment with TNF antagonists (etanercept,
adalimumab and infliximab) in some patients, which
may be considered likely rebound psoriasis in the
presence of the ‘tolerance phenomenon’, as described
initially.
These biases of interpretation is notorious in a recent

review70 regarding the paradoxical psoriasiform reactions
during TNFa therapy, in which the authors rule out the
occurrence of apparent rebound phenomena based on
the fact that “exacerbations of previous psoriasis with
changes in morphology occurs without discontinuation
of the drug”: “Nor should they be confused with a flare-
up of psoriasis, which is typically defined as a deteriora-
tion of the psoriasis of more than 125% compared to the
baseline situation, or a change in morphology induced
by the biological agent, but after its interruption. The
changes in morphology to which we are referring in this
section occur without discontinuation of the drug”. Reit-
erating this partial or biased assessment of the phenome-
non, the authors recommend for the management of
severe cases of exacerbation or change in morphology
of psoriasis the same general measures described in the
management of the rebound effect: “combined therapy
with another systemic treatment (preferably, with a rapid
response and different mechanism of action) such as
ciclosporin or methotrexate”.
athy
Discussion
IRIS-PML: exuberant immune-inflammatory response
(rebound) after immune-inflammatory suppression

Expanding the source of evidence that provides the sci-
entific basis to the similitude principle, we published, in
2013, a review that demonstrated the secondary wors-
ening of multiple sclerosis (MS) after suspension of nata-
lizumab, a human monoclonal antibody that suppresses
the disease inflammatory activity as primary action.17

Regardless the cited relationship between the human pol-
yomavirus JC (JCV) and the progressive multifocal leu-
koencephalopathy (‘PML’ or ‘JCV-PML’), several
studies relate the IRIS as the more feasible explanation
of the described ‘PML’ (‘IRIS-PML’ or ‘CNS IRIS sans
PML’), a significant MS reactivation (exacerbation of
symptoms or enlarging lesions or increased gadolinium
on cerebral magnetic resonance imaging) after natalizu-
mab withdrawal: a rebound effect or secondary action
of the organism in response to the primary immunosup-
pressive action provoked by the drug.17 This phenomenon
continues to be described also with other classes of immu-
nomodulatory drugs (fingolimod, for example) employed
in the treatment of MS.73e80

In view of efalizumab be a human monoclonal antibody
with structure and action similar to natalizumab, it also
presents similar explanation for the rebound effect: after
a primary reduction in T cell activation by the direct ac-
tion of the drug, occurs a secondary reactivation of T lym-
phocytes in lymphnodes, increasing the circulating
lymphocytes and exacerbating the trafficking and recruit-
ment of T cells to the dermis and epidermis, which pro-
mote hyperproliferation and abnormal differentiation of
keratinocyte (rebound psoriasis).81 Analogously, the
occurrence of cases of ‘PML’ with efalizumab29,30 can
be explained by the IRIS-PML, in which “the rebound
restoration of immune and inflammatory response is
overwhelming with potentially fatal results”, as we
described with natalizumab.17,82

“[.] the Immune Reconstitution Inflammatory Syn-
drome (IRIS) can be identified as a consequence of therapy
discontinuation leading to a dysregulated inflammatory
response to infectious and noninfectious antigens during
immune recovery, after an induced immune down regula-
tion determined by previously administered agents. [.]
The pathogenesis of IRIS is ultimately based on a rapid
and often exuberant immune-inflammatory response of
the host to resident microbial antigens or on a specific ho-
meostatic rebound. [.] In the case of local IRIS-PML, the
rebounded situation shows different features. The brain his-
tology showed an extensive infiltration of T cells, particu-
larly CD8+ lymphocytes, B lymphocytes and plasma
cells, together with a low number of JCV-infected cells,
as compared to classical PML usually encountered in adult
and pediatric HIV-infected patients. In fact, the number of
T cells in IRIS-PML was found to be up to 9 times higher
than in PML, while B-cells and plasma cells were practi-
cally absent in the latter, showing instead a higher number
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of JCV-infected cells. Taken together, an unbalanced recov-
ery after therapy discontinuation, mainly because of the
impairment of the T regulatory cells compartment and the
overstimulation of pro-inflammatory cytokines, justifies
most of the clinical immune rebound signs, both in infec-
tious and non-infectious situations. [.] A number of TB
and fungal IRIS have been also observed after TNFa antag-
onists (infliximab, adalimumab) discontinuation. Notably,
a concomitant recovery of reactivity to tuberculin was
observed together with the reappearance of granulomatous
pulmonary lesions. In some life-threatening cases mono-
clonal antibodies therapy was reintroduced with beneficial
effect on TB-IRIS, thus confirming the link between immu-
nosuppression and IRIS rebounding insurgence. Overall,
the immune over-response often appears to be of the gran-
ulomatous type, although the predominant cell component
is represented by dysregulated expanding CD4+ lympho-
cytes, which is indicated as the major supporter of IRIS,
possibly associated with a hyper-responsiveness of the
innate immunity to T cell help. Interestingly, the rebounded
inflammatory response tends to be preferably localized,
even in those infections (mycobacterial) that are typically
disseminated after immunosuppressive therapy, and
exuberant even before normal T cell levels appear into cir-
culation, suggesting a protective confining role of IRIS-
mediated granulomatous intervention”.83
Therapeutic use of the rebound effect of modern drugs:
new homeopathic medicines

Similarly to the homeopathic method of treatment
employed for more than 200 years,21,84 a new
therapeutic approach is currently evolving within
modern pharmacology based on the use of substances
that induce definite organic dysfunctions to treat similar
disorders. Known as ‘paradoxical pharmacology’,85e90

it assumes that, “exacerbating a disease [can] make use
of the body’s compensatory and redundant mechanisms
to achieve a beneficial long-term response”,85 thus sug-
gesting the use of the paradoxical (rebound) drug effects
with therapeutic intention.
That therapeutic method is exemplified by the use of

beta-blockers and calcium channel blockers in the treat-
ment of CHF, with consequent improvement of the ventric-
ular contractility and reduction of the associated
mortality.85,89,91,92 Beta-blockers might also be used for
chronic treatment of asthma, in which condition they pro-
mote bronchodilation and reduce the airway inflamma-
tion.85,89,93 Application of the paradoxical antidiuretic
effect of thiazides to the treatment of diabetes insipidus
allows reducing polyuria and increasing the urine
osmolality.94 Similarly, arsenic trioxide (As2O3), a signifi-
cant carcinogenic agent, showed much promise as anti-
cancer drug (for instance, in acute promyelocytic
leukemia)95,96; among many others examples.90 Analo-
gously to homeopathic treatment,21,97,98 such
bidirectional reaction occurs independent of the dose
employed,90 and the authors suggest “to start at a very
low dose and increase the dose over a period of weeks”.85
Aiming at bridging the gap between different therapeutic
systems, as well as to broaden the scope of action of the
treatment by similar, we elaborated a systematic method
of application of the curative rebound effect of drugs. Ac-
cording to this proposal we suggest giving to patients the
drugs that cause adverse events similar to the full picture
of their characteristic symptoms and signs, but in highly
diluted doses (homeopathic potencies) so as to stimulate
a homeostatic (rebound or paradoxical) reaction of the or-
ganism against its own disorders.21,99e103

To operationalize this proposal, we elaborate a Homeo-
pathic Materia Medica of Modern Drugs and a Homeo-
pathic Repertory of Modern Drugs, which includes all
the adverse events (primary or pathogenetic effects) of
1250 modern drugs as described in the United States Phar-
macopeia Dispensing Information (USP-DI).104 This pro-
gram, named “New Homeopathic Medicines: use of
modern drugs according to the principle of similitude”,
including theoretical and practical materials, is available
at an open-access bilingual (English, Portuguese) website
(http://www.newhomeopathicmedicines.com).105

Starting the clinical research with this proposal, we are
developing a randomized, double-blind, placebo-
controlled trial to assess the effectiveness of the potentized
estrogen in individualized homeopathic treatment of
chronic pelvic pain associated with endometriosis. A total
of 50 women with endometriosis, chronic pelvic pain and a
set of signs and symptoms similar to the adverse events
caused by estrogen were randomly allocated to receive po-
tentized estrogen or placebo. The primary clinical outcome
measure will be severity of chronic pelvic pain after 24
weeks of intervention.106,107

As we will suggest below, similar protocol can be devel-
oped with drugs that cause psoriasis as adverse event (pri-
mary action or pathogenetic effect) with the aim of
arousing a curative rebound reaction.
Conclusionandsuggestion
A large number of severe and potentially fatal adverse

events might be avoided if health professionals were ori-
ented to recognize the occurrence of rebound effect
following the discontinuation of palliative drugs, thus
minimizing the occurrence of disease aggravation by
reducing doses gradually and slowly or by restarting the
drug.19 Although these are not traditionally considered
adverse events, “drug discontinuation effects are part of
the pharmacology of a drug”,25 and thus should be
included when teaching modern pharmacology.
Despite the different terminologies consequent to scien-

tific knowledge of different times, descriptions and proper-
ties of ‘secondary action’ or ‘vital reaction’ of the
Hahnemann’s pharmacological model present similar as-
pects to the ‘rebound effect’ or ‘paradoxical reaction’ of
modern pharmacology, indicating the same mechanism
of action. Demonstrating its universal character, the
rebound effect can occur with all classes of drugs with con-
trary (enantiopathic or palliative) action to the symptoms
of diseases and in different individuals, although it
Homeopathy
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manifests itself in a minority of individuals in view of its
idiosyncratic character.
In the case of efalizumab, the studies estimated the

occurrence of rebound psoriasis in 10e30% of patients.
The most rebound events occurred within 4e9 weeks
following efalizumab discontinuation, and did not last
longer than about 5 weeks. Studies with etanercept esti-
mated the occurrence of rebound psoriasis in 1e18% of pa-
tients.
Analogously to other immunomodulatory drugs and dis-

eases, efalizumab withdrawal may cause exuberant
immune-inflammatory rebound (IRIS-PML) with severe
and fatal episodes, evidencing the magnitude that the phe-
nomenon can achieve.
Suggesting the therapeutic use of the rebound effect of

modern drugs in the treatment of psoriasis, is described
in the Homeopathic Repertory of Modern Drugs,105 chap-
ter ‘Skin’, rubric ‘Eruptions or Lesions’, sub-rubric ‘psori-
asis, psoriasiform eruption’, some conventional drugs (or
drug class) that caused psoriasis as adverse event (primary
action or pathogenetic effect), which could be used in
accordance with the principle of therapeutic similitude to
treat psoriatic patients, stimulating a curative reaction of
the organism: acitretin, beta-adrenergic blocking agents
(ophthalmic, systemic and associated with diuretics), fla-
vocoxid, peginterferon alfa-2b, and ursodiol.
According to recent review,108 another conventional

drugs provoke psoriasis as adverse event, which can also
be employed in accordance with the principle of therapeu-
tic similitude: amiodarone, angiotensin-converting enzyme
inhibitors, antibiotics (tetracyclines, macrolides and peni-
cillin derivatives), antimalarial agents, benzodiazepines,
cimetidine, clonidine, digoxin, fluoxetine, gemfibrozil,
gold, imiquimod, interferons, lithium, nonsteroidal anti-
inflammatory drugs (topical and systemic), phenylbuta-
zone, quinidine, and terbinafine. Among all drugs that
caused psoriasis, the beta-adrenergic blocking agents pre-
sent the most frequent and intense pathogenetic effect. In
this proposal, is worth emphasizing that the individualiza-
tion of homeopathic medicine in accordance with the
symptomatic totality is a fundamental premise for the ther-
apeutic success, and the Homeopathic Materia Medica of
Modern Drugs105 must be used to achieve this goal.
Recently, Bond and Giles89 encourage the scientists and

researchers to examine the paradoxical (rebound) phenom-
enon systematically, changing the dogma of current treat-
ment and incorporating new approaches to the modern
therapeutic arsenal:
“The identification of the phenomena of temporal differ-

ences in the effects of both agonists and antagonists in
numerous drug classes has, at first observation, seemed
extremely paradoxical. However, as scientists, our natural
inclination is to ask the question ‘why?’. Over the coming
years the mechanistic basis for such behavior will undoubt-
edly be revealed, and the paradox will be no more. [.]
Nevertheless for those of us who have felt compelled to
challenge dogma of current treatment paradigms because
we observed paradoxical behavior, the path has been long
and challenging. Seemingly ‘simple’ explanations of mech-
athy
anism of action of a particular drug class become turned on
their head, and obtaining funding, and acceptance of
paradigm-shifting ideas by peers, takes many years”.
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66 Wendling D, Balblanc JC, Briançon D, et al. Onset or exacerbation

of cutaneous psoriasis during TNFa antagonist therapy. Joint Bone
Spine 2008; 75: 315e318.

67 Santos-Juanes J, Coto-Segura P, Mas-Vidal A, Galache Osuna C.
Ustekinumab induces rapid clearing of erythrodermic psoriasis af-

ter failure of antitumour necrosis factor therapies. Br J Dermatol
2010; 162: 1144e1146.

68 Collamer AN, Battafarano DF. Psoriatic skin lesions induced by
tumor necrosis factor antagonist therapy: clinical features and

possible immunopathogenesis. Semin Arthritis Rheum 2010; 40:
233e240.

69 Denadai R, Teixeira FV, Steinwurz F, Romiti R, Saad-Hossne R.
Induction or exacerbation of psoriatic lesions during anti-TNFa

therapy for inflammatory bowel disease: a systematic literature
review based on 222 cases. J Crohns Colitis 2013; 7(7):

517e524.
70 Navarro R, Daud�en E. Clinical management of paradoxical psoria-

siform reactions during TNFa therapy. Actas Dermosifiliogr 2014;
105(8): 752e761.

71 Kary S, Worm M, Audring H, et al. New onset or exacerbation of
psoriatic skin lesions in patients with definite rheumatoid arthritis

receiving tumour necrosis factor alpha antagonists. Ann Rheum
Dis 2006; 65: 405e407.

72 Ko JM, Gottlieb AB, Kerbleski JF. Induction and exacerbation of
psoriasis with TNF-blockade therapy: a review and analysis of 127

cases. J Dermatol Treat 2009; 20: 100e108.
73 Havla JB, Pellkofer HL, Meinl I, Gerdes LA, Hohlfeld R,

K€umpfel T. Rebound of disease activity after withdrawal of fingo-
limod (FTY720) treatment. Arch Neurol 2012; 69(2): 262e264.

74 Piscolla E, Hakiki B, Past�o L, Razzolini L, Portaccio E,
Amato MP. Rebound after fingolimod suspension in a pediatric-

onset multiple sclerosis patient. J Neurol 2013; 260(6):
1675e1677.

75 Sempere AP, Berenguer-Ruiz L, Feliu-Rey E. Rebound of disease

activity during pregnancy after withdrawal of fingolimod. Eur J
Neurol 2013; 20(8): e109ee110.

76 Alroughani R, Almulla A, Lamdhade S, Thussu A. Multiple scle-
rosis reactivation postfingolimod cessation: is it IRIS? BMJ Case

Rep 2014; 2014: 206314.
77 Killestein J, Vennegoor A, van Golde AE, Bourez RL,WijlensML,

Wattjes MP. PML-IRIS during fingolimod diagnosed after natali-
zumab discontinuation. Case Rep Neurol Med 2014; 2014:

307872.
athy
78 Cohen M, Maillart E, Tourbah A, et al. Switching from natalizu-
mab to fingolimod in multiple sclerosis: a French prospective

study. JAMA Neurol 2014; 71(4): 436e441.
79 Gueguen A, Roux P, Deschamps R, et al. Abnormal inflammatory

activity returns after natalizumab cessation in multiple sclerosis. J
Neurol Neurosurg Psychiatry 2014; 85(9): 1038e1040.

80 Fox RJ, Cree BA, De S�eze J, et al. MS disease activity in
RESTORE: a randomized 24-week natalizumab treatment inter-

ruption study. Neurology 2014; 82(17): 1491e1498.
81 Sch€on MP. Efalizumab in the treatment of psoriasis: mode of ac-

tion, clinical indications, efficacy, and safety. Clin Dermatol
2008; 26(5): 509e514.

82 Tan IL, McArthur JC, Clifford DB, Major EO, Nath A. Immune
reconstitution inflammatory syndrome in natalizumab-associated

PML. Neurology 2011; 77(11): 1061e1067.
83 Tridente G. Systemic adverse events with biomedicines. Int Trends

Immun 2014; 2(3): 93e110.
84 TeixeiraMZ. ‘Paradoxical strategy for treating chronic diseases’: a

therapeutic model used in homeopathy for more than two cen-
turies. Homeopathy 2005; 94: 265e266.

85 Bond RA. Is paradoxical pharmacology a strategy worth pursuing?
Trends Pharmacol Sci 2001; 22: 273e276.

86 Yun AJ, Lee PY, Bazar KA. Paradoxical strategy for treating

chronic diseases where the therapeutic effect is derived from
compensatory response rather than drug effect. Med Hypotheses

2005; 64: 1050e1059.
87 Page C. Paradoxical pharmacology: turning our pharmacolog-

ical models upside down. Trends Pharmacol Sci 2011; 32:
197e200.

88 Davies CJ, Davies DM. Paradoxical reactions to commonly used
drugs. Adverse Drug React Bull 2011; 211: 807e810.

89 Bond RA, Giles H. For the love of paradox: from neurobiology to
pharmacology. Behav Pharmacol 2011; 22: 385e389.

90 Smith SW, Hauben M, Aronson JK. Paradoxical and bidirectional
drug effects. Drug Saf 2012; 35: 173e189.

91 Bristow MR. Beta-adrenergic receptor blockade in chronic heart
failure. Circulation 2000; 101: 558e569.

92 Ho CY. Hypertrophic cardiomyopathy in 2012. Circulation 2012;
125: 1432e1438.

93 Dickey BF,Walker JK, Hanania NA, Bond RA. beta-Adrenoceptor
inverse agonists in asthma. Curr Opin Pharmacol 2010; 10:

254e259.
94 Loffing J. Paradoxical antidiuretic effect of thiazides in diabetes

insipidus: another piece in the puzzle. Am Soc Nephrol 2004; 15:
2948e2950.

95 Cui X, Kobayashi Y, Akashi M, Okayasu R. Metabolism and the
paradoxical effects of arsenic: carcinogenesis and anticancer.

Curr Med Chem 2008; 15: 2293e2304.
96 Platanias LC. Biological responses to arsenic compounds. J Biol

Chem 2009; 284: 18583e18587.
97 Oberbaum M, Frass M, Gropp C. Unequal brothers: are homeop-

athy and hormesis linked? Homeopathy 2015; 104(2): 97e100.
98 Oberbaum M, Frass M, Gropp C. Update on hormesis and its rela-

tion to homeopathy. Homeopathy 2015; 104(4): 227e233.
99 TeixeiraMZ. Homeopathic use of modern medicines: utilisation of

the curative rebound effect. Med Hypotheses 2003; 60: 276e283.
100 Teixeira MZ. New homeopathic medicines: use of modern drugs

according to the principle of similitude. Homeopathy 2011; 100:

244e252.
101 Teixeira MZ. Homeopathic use of modern drugs: therapeutic

application of the organism paradoxical reaction or rebound effect.
Int J High Dilution Res 2011; 10(37): 338e352.

102 TeixeiraMZ. ‘NewHomeopathic Medicines’ database: a project to
employ conventional drugs according to the homeopathic method

of treatment. Eur J Integr Med 2013; 5: 270e278.

http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref60
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref61
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref61
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref61
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref61
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref62
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref62
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref62
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref62
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref63
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref63
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref63
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref63
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref63
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref64
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref64
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref64
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref64
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref64
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref65
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref66
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref66
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref66
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref66
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref66
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref67
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref67
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref67
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref67
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref67
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref68
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref68
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref68
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref68
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref68
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref69
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref70
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref70
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref70
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref70
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref70
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref71
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref71
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref71
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref71
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref71
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref72
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref72
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref72
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref72
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref73
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref73
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref73
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref73
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref73
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref74
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref75
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref75
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref75
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref75
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref76
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref76
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref76
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref77
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref77
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref77
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref77
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref78
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref78
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref78
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref78
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref79
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref79
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref79
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref79
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref80
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref80
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref80
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref80
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref80
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref81
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref81
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref81
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref81
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref81
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref82
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref82
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref82
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref82
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref83
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref83
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref83
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref84
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref84
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref84
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref84
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref85
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref85
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref85
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref86
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref86
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref86
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref86
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref86
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref87
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref87
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref87
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref87
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref88
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref88
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref88
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref89
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref89
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref89
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref90
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref90
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref90
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref91
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref91
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref91
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref92
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref92
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref92
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref93
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref93
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref93
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref93
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref94
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref94
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref94
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref94
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref95
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref95
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref95
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref95
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref96
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref96
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref96
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref97
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref97
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref97
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref98
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref98
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref98
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref99
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref99
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref99
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref100
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref100
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref100
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref100
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref101
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref101
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref101
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref101
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref102
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref102
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref102
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref102


Biological therapies, rebound psoriasis and similitude
M Zulian Teixeira

355

103 Teixeira MZ. Therapeutic use of the rebound effect of modern

drugs: ‘new homeopathic medicines’. Rev Assoc Med Bras 2017;

63(2) [in press].
104 The United States Pharmacopeial Convention. The United States

pharmacopeia dispensing information. 24a edn. Easton: Mack
Printing Co, 2004.

105 Teixeira MZ. New homeopathic medicines: use of modern
drugs according to the principle of similitude, 3 Vol. S~ao
Paulo: Marcus Zulian Teixeira. Available at: http://www.
newhomeopathicmedicines.com; 2010.
106 Teixeira MZ, Podgaec S, Baracat EC. Homeopathic treatment of
chronic pelvic pain inwomenwithendometriosis.ClinicalTrials.gov

Identifier: NCT02427386.
107 Teixeira MZ, Podgaec S, Baracat EC. Protocol of randomized

controlled trial of potentized estrogen in homeopathic treatment
of chronic pelvic pain associated with endometriosis. Homeop-

athy 2016; 105: 240e249.
108 Kim GK, Del Rosso JQ. Drug-provoked psoriasis: is it drug

induced or drug aggravated? Understanding pathophysiology
and clinical relevance. J Clin Aesthet Dermatol 2010; 3(1): 32e38.
Homeopathy

http://refhub.elsevier.com/S1475-4916(16)30043-1/sref103
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref103
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref103
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref104
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref104
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref104
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref104
http://www.newhomeopathicmedicines.com
http://www.newhomeopathicmedicines.com
http://clinicaltrials.gov/
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref107
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref107
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref107
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref107
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref107
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref108
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref108
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref108
http://refhub.elsevier.com/S1475-4916(16)30043-1/sref108

	Biological therapies (immunomodulatory drugs), worsening of psoriasis and rebound effect: new evidence of similitude
	Introduction
	Similitude in modern pharmacology
	Methods
	Results
	Psoriasis and biological therapies (immunomodulatory drugs)
	T-cell modulating agents (efalizumab and alefacept)
	TNF inhibitors drugs (etanercept, adalimumab and infliximab)
	Psoriasis, biological therapies and rebound effect
	T-cell modulating agents and rebound psoriasis
	Efalizumab withdrawal and rebound effect
	Alefacept withdrawal and rebound effect

	TNF inhibitors drugs and rebound psoriasis (Table 3)
	Etanercept withdrawal and rebound effect
	Infliximab withdrawal and rebound effect


	Discussion
	IRIS-PML: exuberant immune-inflammatory response (rebound) after immune-inflammatory suppression
	Therapeutic use of the rebound effect of modern drugs: new homeopathic medicines

	Conclusion and suggestion
	References


