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Introduction

Retroperitoneal fibrosis (RPF) is a rare chronic
wooden fibroinflammatory process surrounding the in-
frarenal part of abdominal aorta and iliac vessels with fre-
quent encasement of ureters – hence the arising ob-
structive uro-nephropathy – and, in addition, the infe-
rior vena cava (1, 2). It includes both the idiopathic, likely
autoimmune, form (Ormond’s disease), still accounting
more than half (55-60%) of cases – at times linked with
either the IgG4-related sclerosing disease or the pro-fi-
brotic β-catenin/Wnt signalling hyperactivation as well
as in systemic sclerosis expressions (3, 4) – and many se-
condary forms as the outcome of different known con-
ditions, among which retroperitoneal accidental traumas,
infections, malignancies (RPF as either desmoplastic lo-
cal response to primary and metastatic retroperitoneal

tumors or paraneoplastic form due to extra-retroperitoneal
neoplasias), occupationally used materials as asbestos (si-
licate mineral also responsible for a pleural/peritoneal me-
sothelioma onset), medical procedures (interventional ra-
diology, surgery, external beam radiation therapy, etc) and,
just looking down here, long-term intake of certain drugs
(5-7).

Charged drugs

The outlined list of charged drugs includes:
• ergot alkaloid-derived agents, including both

6,8-methylergoline- and lysergic acid derivatives,
mainly used as anti-migraine drugs (ergotamine,
methysergide) and partly as dopaminergic agonists
(pergolide, bromocriptine, cabergoline), besides
the psychedelic LSD (lysergic acid diethylamide);

• specific L-dopa-derivatives, such as methyldopa;
• β-adrenergic blockers, either nonselective (pro-

pranolol, sotalol, oxyprenolol) or β1-selective
agents (metoprolol, atenolol); 

• analgesics: particularly phenacetin, paracetamol
and aspirin;

• hydralazine;
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• antitumoral chemotherapeutics, among which car-
boplatin and methotrexate;

• bio-pharmaceutical agents, such as the tumor ne-
crosis factor-α (TNF-α) receptor blocker Eta-
nercept and, questionably, the anti-TNF-α mo-
noclonal antibody (Infliximab).

Ergot-derived anti-migraine drugs
A significant occurrence of RPF – sometimes together

with pleuropulmonary fibrosis and fibrotic tickening of
heart valves – has been found, during the ’60-’70s last
century, in patients long-term treated, for migraine re-
lief, with either ergotamine tartrate or dihydroergotamine
or, particularly, with methysergide.

Methysergide maleate (1-methyl-D-lysergic acid
butanolamide-maleate, C21H27N3O2 · C4H4O4) is a spe-
cific serotonin 5-HT2A (collaterally also 5-HT2C) re-
ceptor antagonist meanwhile with 5HT1A receptor ago-
nist effects. So, methysergide, as an antiserotoninergic
drug acting against serotonin-induced brain vasodilatation
– responsible, according to Wolff ’s theory, for migrai-
ne attacks – has been used, on large scale, for prevention
of both cluster and migraine headaches besides to treat
the neuroendocrine syndromes, such as particularly that
induced by carcinoid tumor. 

Methysergide, in some ways, may be thought as pro-
drug of its active derivative methyl-ergometrine that acts
as relatively “dirty drug” even endowed, indeed, with ad-
ditional dopaminergic properties (8).

The lenghty use of methysergide has led, with an esti-
mated incidence of 1/5,000 treated patients, to RPF on-
set, sometimes together with mediastinal, pleural, peri-
cardial and subendocardial fibrosis that implies a left-si-
ded cardiac valve dysfunction (8, 9).

The pathogenetic mechanism of lysergic acid deri-
vative-induced RPF could be identified partly with such
drug-related profibrotic-reactive haptenic role or, alter-
natively, with a feed-back rebound release of serotonin
resulting in TGF-β/Smads cascade-mediated enhance-
ment of myofibroblast proliferation with following
overproduction of extracellular matrix (ECM) compo-
nents – such as collagen, fibronectin, tenascin, glycosa-
minoglycans – that, besides the retroperitoneal space, may
involve pleura, lung, mediastinum, cardiac valves and pe-
ricardium (1, 5-7, 10).

To validate previous clinical findings (11-15), early
experimental endorsements have been achieved, about
at the end of 60s last century – on my own initiative, with
the collaboration of two Medicine undergraduates then
(Potenzoni, Cortellini) and a veterinary medicine hi-
stologist (doctor Freddi) – by a research work in animal
models (rats and rabbits), whose six related reports on
pyeloureterographic and histological findings were then
published in nonindexed medicine journals (16, 17).
Among the researchers which took into consideration

such articles, just only Wagenknecht disagreed on our
reports (5). Nevertheless, a further study on this subject,
again in an animal model, with like our results, has been
elsewhere carried out (18).

Just considering that the long-term use of methy-
sergide was responsible for a significant incidence of RPF,
besides other fibrotic disorders, its administration in mi-
graine, after the 70s-80s past century, has been supplanted
or even made unavailable in many countries (8). Sub-
sequently nonergot-derived anti-migraine drugs were used
,among which particularly sumatriptan, as a serotonin
5-HT1-line receptor agonist together with 5-HT2A/5-
HT2C receptor antagonism, it inducing a negative feed-
back regulation of brain serotonin synthesis , and topi-
ramate, as a blocker of brain cell voltage-dependent so-
dium channels togheter with enhancing the GABA (γ-
amino-butyric acid) activity at related receptors while an-
tagonizing the glutamate pathway (19-21). 

Ergot-derived dopamine receptor agonists 
Also other ergot-derived drugs – such as pergolide,

cabergoline, bromocriptine – though used as dopami-
ne D1/D2 receptor agonists particularly in the mana-
gement of the Parkinson’s disease, besides the hyper-
prolactinemia and restless leg syndrome, can induce RPF
and pleural, pericardial, cardiac valve fibrotic reac-
tions.

Their possible fibrogenic mechanisms are quite same
as that of methysergide, by inducing the serotonin re-
bound release-mediated activation of myofibroblasts to
overproduce ECM fibrogenic components, as well as the
reactive fibrotic process might be thought, in addition,
as an immune response to such drugs acting as haptens
(22-24). 

The pergolide long term use-related frequent heart val-
ve fibrotic damage seems, indeed, to be due to drug ac-
tion at 5-HT2B serotonin receptors of subendocardial
myofibroblasts, with following fibrous valve thickening
(25-27).

Cabergoline and bromocriptine , as also inhibitors on
pituitary both prolactinogenous and growth hormone
secreting cells, are first-line drugs in the treatment of pro-
lactinoma and acromegaly. Cabergoline, besides dopamine
D2/D3/D4 receptor agonist, shows significant affinity,just
as ergot-derived drug, particularly for 5-HT2B seroto-
nin receptors, that’s why there is the eventuality of fibrotic
disorders development. However a detailed study (28)
shows that cabergoline, though administered for long-
term treatment of hyperprolactinemia/acromegaly,
wouldn’t seem to be linked with an enhanced risk of fi-
brotic events. Bromocriptine is used not only in the ma-
nagement of Parkinson’s disease, neuroleptic malignant
syndrome and pituitary prolactinoma,but also at times
in the treatment of type 2 diabetes, with possible RPF
onset after its long-term administration (22-24).
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Lisuride, as an iso-ergoline (diethyl-methyl-hexahy-
dro-indolo-quinoline-urea) class-related drug, can an-
tagonize the 5-HT2B serotonin receptors while acting
as agonist on 5-HT1A and 5-HT2A/5-HT2C seroto-
nin receptors, that’s why it is used for prevention of mi-
graine attacks. Moreover such drug, as displaying high
affinity particularly for D2/D3/D4 dopamine receptors
together with prolactin-reducing properties, is useful to
treat the Parkinson’s disease and to lower the pituitary
prolactin secretion. Though it is a lysergic acid-deriva-
tive, its use-linked development of RPF and other fibrotic
forms (pleural, lung, heart valve) involves a very small
number of cases, supporting the concept that the
5HT2B receptor activation role of other ergot-deriva-
tives (particularly, pergolide and cabergoline) might be
the crucial cause of the figrogenic mechanisms (29, 30).
What has been recently highlighted even from Ema-
Chmp (European medicines agency-Committee for
medical products for human use) with properly autho-
ritative precautional instructions (31).

Specific L-dopa derivatives 
From L-dopa (L-3,4-dihydroxyphenilalanine) – as a

precursor of cathecholamine neurotransmitters such as
dopamine, norepinephrine, epinephrine – that is used
to enhance dopamine brain levels in the management of
Parkinson’s disease and to treat the dopamine-responsi-
ve dystonia, it is achieved, by methylation, the methyl-
dopa (L-α-methyl-3,4-dihydroxyphenilalanine), en-
dowed, as α2-adrenergic selective agonist, with sym-
patholytic-antihypertensive properties. Its various side-
effects include sometimes, over an administration period
of 4-5 years, the development of the RPF through likely
autoimmunization-related retroperitoneal deposition
of collagen (32).

β-adrenergic blockers, analgesics, hydralazine,
antitumoral chemotherapeutics

In comparison with many reports on the RPF oc-
currence following the long term use of either nonselective
(propranolol, oxprenolol, sotalol, labetalol) or β1-selec-
tive adrenergic blockers (atenolol, metoprolol) (33-36),
subsequent findings of a thorough study (37) led to sug-
gest that such drugs do not cause RPF.

As regards the analgesics, the literature displays inte-
resting articles on some RPF cases occurred during len-
ghty treatment with such drugs – particularly phenace-
tin,aspirin,paracetamol – where the retroperitoneal fi-
brous pathology was at times associated with analgesic-
due nephropathy, particularly just with renal papillary
necrosis (38-42).

Hydralazine (1-hydrazinylphthalazine), though in-
ducing arterial smooth muscle relaxation, isn’t used as
a primary antihipertensive agent given that it, by elici-
ting heart sympathetic baroreceptor reflex stimulation,

may lead to increase heart rate/cardiac output with fol-
lowing risk, in patients with coronaropathy, of angina
pectoris or even miocardial infarction. Hence, to prevent
such serious side effects,its prescription is often associated
with -blockers and also diuretics given plasma renin in-
crease-due water retention too. It has been reported that
long-term use of such drug, in association whith hy-
drochlorothiazide, may induce RPF (43).

As far as the antitumoral drugs, some chemothera-
peutics, such as carboplatin and methotrexate, would be
assessed as possible inductive factors of RPF (44-46), so
that the withdrawal of such drugs could sometimes re-
sult in a spontaneous regression of fibrotic retroperito-
neal damage (45). The extreme infrequency of reports
concerning this chemo-induced RPF occurrence makes
problematic to identify its pathogenetic mechanisms.

Bio-pharmaceutical agents 
With reference to possible induction of RPF from the

use of biological agents, there are so far few but signifi-
cant reports concerning etanercept, a biotechnological-
ly made TNF-α receptor blocker, and, more questionably,
regarding the anti-TNF-α monoclonal antibody in-
fliximab, both drugs used to mainly treat the autoimmune
diseases, such as rheumatoid arthritis, psoriasis, Crohn’s
disease, sarcoidosis. 

Etanercept is a dimeric protein-based drug biotech-
nologically obtained by fusion of TNF-α receptor 2-re-
lated DNA gene sequence with IgG1 immunoglobulin-
related DNA gene sequence, resulting in a final expres-
sion of DNA linked-derived chimeric protein that acts
as a TNF-α decoy receptor, so opposing such factor ef-
fects and therefore inhibiting the evolution of autoim-
mune diseases. Quite recently it has been described the
etanercept-induced development of RPF, that forced to
give up, in such occasion, this therapeutic measure (47).

About the anti-TNF-α monoclonal antibody (in-
fliximab, adalimumab, golimumab) there are not, up to
now, particular reports regarding its direct implication
in a de novo RPF onset. It would seem, indeed – as it re-
sults from a recent “personalized health information and
FDA research report, May 2015” – that, among 85,107
people reported to have side effects when taking in-
fliximab (Remicade) only two people (0.0016%) show
RPF. The development, instead, of other autoimmune
diseases – such as sarcoidosis, psoriasis, inflammatory
bowel disease – has been significantly found, as para-
doxical phenomenon, just during therapies with TNF-
α antagonists (48, 49).

Conclusion

Taking into consideration the above detailed review
of the literature on different drug use-linked RPF on-
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set, it wouldn’t seem that emerge, over the last ten years,
quite significant innovative knowledges in comparison
to what has been formerly pointed out apart from recent
data concerning the RPF occurrence related to novel bio-
therapies.

Just with reference to the past, a proper treatment
of any theme – both in humanities and positive scien-
ces – should include the pre-comprehension of its si-
gnificant historical aspects without overlooking them be-
cause of either carelessness or supercilious attitude.

The most RPF secondary to use of either ergot- or
L-dopa-derivatives or even analgesics, are dated at the 60s-
80s of last century, given that furtherly their long-term
use has been supplanted or kept under careful measu-
res to prevent the RPF onset (8, 9, 11-15, 22-32). In this
regard, to avoid, during the management of Parkinson’s
disease, the reported ergot derivative-related fibrotic da-
mages, many experimental studies are today in progress,
among which the piece of research, in animal models –
with the resort to optical/chemogenetic switches – to rea-

ch proper cell therapy measures fit for increasing the re-
lease of dopamine from midbrain neurons (50).

As regards the use of novel biological agents, both
the TNF-α receptor blocker Etanercept and the anti-
TNF-α antibody Infliximab may lead to extremely rare
occurrence of RPF, what, however, implying next tho-
rough studies to properly identify underlying pathoge-
netic mechanisms (47-49).

To come up against the risk of RPF onset dependent
on such anti-TNFα agents, other drugs, targeting par-
ticular molecules or pathways – among which the B-cell
surface protein CD20, interleukin-6 cytokine or Janus
kinase/Stat – may be used to treat patients seriously suf-
fering from autoimmune disorders (51-55). Moreover,
regarding such diseases, the resort to anti-inflammatory
nerve vagus-mediated electroceutical approaches could
be a foreseeable alternative to drug use (56), as well as
the administration of centrally(brain)-acting muscarinic
acetylcholine receptor agonist cytokine-lowering xano-
meline (57).
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