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Abstract: Mesotherapy (local intradermal therapy, LIT) is a technique used to slowly spread
drugs in tissues underlying the site of injection to prolong the pharmacological effect with
respect to intramuscular injection. Recommendations for proper medical use of this techni-
que have been made for pain medicine and rehabilitation, chronic venous disease, sport
medicine, musculoskeletal disorders, several dermatological conditions, skin ageing, and
immune-prophylaxis. Although mesotherapy is considered a valid technique, unresolved
questions remain, which should be answered to standardize methodology and dosing regimen
as well as to define the right indications in clinical practice. New randomized controlled trials
are needed to test single products (dose, frequency of administration, efficacy and safety).
Even infiltration of substances for dermo-cosmetic purposes must be guided by safety and
efficacy tests before being proposed by mesotherapy. In this article, we put forth a preclinical
and clinical research plan and a health technology assessment as a call to action by doctors,
researchers and scientific societies to aid national health authorities in considering mesother-
apy for prevention, treatment and rehabilitation paths.
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Introduction
Mesotherapy (local intradermal therapy, LIT) is a technique used in individualized
treatment paths in combination with other pharmacological or non-pharmacological
therapies. The aim is to obtain benefits with lower drug doses when other options
have failed or cannot be used, or when there are no other treatment options.' This
technique involves the infiltration of a small quantity of the drug into the superficial
layer of the skin, in correspondence with the area of the pain or other clinical
conditions.” When injected intradermally (ID), the drug diffuses into tissues and
underlying joints, remaining for a longer period of time than in the case of
intramuscular administration.”>

The recommendation of the Italian Society of Mesotherapy (SIM) is to inject
only those drugs which have been chosen on the basis of diagnosis and authorized
indications, avoiding the risk of mixing multiple products without proof of safety
and efficacy.' > On the basis of this direction, LIT is used both to reduce localized
pain and to manage patients with rehabilitation needs and sports injuries, especially
when localized pain must be managed with the minimum effective drug dose.*
Mesotherapy has also been applied to other fields, such as management of some
signs and symptoms of chronic venous disease®® and in some dermatological
conditions.” In addition, LIT has been applied to manage some cases of skin
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ageing, such as wrinkling, loss of elasticity, laxity and
rough-textured appearance.'® Finally, ID has been identi-
fied as
prophylaxis.

a useful administration route in immune

11-13

It should be noted, however, that in spite of its wide
diffusion mesotherapy still presents many unresolved
questions, such that further preclinical and clinical study
is needed to define its role in clinical practice.'® In this
context, researchers must first identify priority areas in
which the therapy is most useful so as to concentrate
research toward development and standardisation of
mesotherapy technique in clinical practice. To this end,
21 experts of the Italian Society of Mesotherapy have
drawn up a document to summarise available scientific
evidence in favour of the use of mesotherapy in different
fields of application.'® Based on this paper, we have extra-
polated the main open questions and designed a preclinical
and clinical research plan to appropriately apply mesother-
apy technique in standard care pathways. Some studies are
designed to confirm clinical results which are already
available, while others are needed to investigate new
areas of application. In addition to preclinical and clinical
research, we have identified some areas of study for
a health technology assessment (HTA).

Pre-Clinical and Clinical
Investigation
Depth of Infiltration

Although preclinical studies have reported slow and per-
sistent diffusion in underlying tissues after ID,'®'® under-
standing how drugs reach underlying tissues and joints
would be beneficial to researchers and practitioners.
Binaglia et al'® have shown that an intradermally inocu-
lated anaesthetic diffuses into underlying tissues while
maintaining tissue concentrations longer than in the intra-
muscular route. The same result was obtained with the
administration of ketoprofen.'” Pitzurra et al confirmed
these results after intradermal inoculation of antibiotics.'®
It is now believed that inoculation within a depth of 4 mm
diffuses a drug more slowly than at a greater depth.'*>!

No available data establish a dose-response curve for
an intradermally or subcutaneously injected active sub-
stance. In this regard, we underline that evaluation of the
role played by the absorption of the intradermally injected
drug in the systemic circulation would clarify some of the
unresolved questions that we have referred to. In fact, if
the amount of systemically absorbed active ingredient

plays an irrelevant role on the analgesic effect, ID could
be re-evaluated, not only in terms of the dose-sparing
effect but also for the lesser impairment of systemic
organs, a factor that often limits the use of systemically
administered anti-inflammatory drugs and painkillers. In
this phase of research, we suggest studying the dose-
response curve of the intradermal route with respect to
other routes of administration.

Mesodermal Modulation
At present, we know that structures that could actively

participate in the

1,19

in pain modulation are present
dermis, -~ such that a relationship between the analgesic
effect induced by mesotherapy and the dermal cells cannot
be excluded. Schwann cells intimately associated with
unmyelinated nociceptive nerves, for example, are known
to be mechanically sensitive and may transmit nociceptive
information to the central nervous system.'’ These
mechanisms could explain some favourable clinical results
which have been obtained with mesotherapy infiltration of
centrally acting drugs.l’4 Thanks to drug-dermal cell inter-
actions, mesodermal modulation could represent a new
line of pharmacological research. For this reason, investi-
gation of the relationships between dermal cells and drugs
injected for analgesic (eg, opioids, anti-inflammatories,
anaesthetics or muscle relaxants) or preventive purposes
would be opportune.

Dermal Pharmacokinetics

The concentration of injected products represents another
area of investigation necessary for understanding the dose
of the drug to be injected on a given surface (dose/cm?).
The role of superficial infiltration of inert substances
should also be further investigated.?>*' Among the various
fields of application of mesotherapy, immune prophylaxis
represents a crucial area.'® In fact, it has been shown that
skin can amplify the effects of an intradermally adminis-
tered antigen: a smaller amount of substance can develop
a better immune response. This dose-sparing effect could
increase vaccine availability for worldwide immunization
campaigns. Kenney et al have shown that ID of one fifth
the standard intramuscular dose of an influenza vaccine
elicited immunogenicity similar to or better than that eli-
cited by intramuscular injection.'"' These results suggest
that ID could be used to expand supplies of vaccine,
although further studies are needed before this strategy

3 12,1
can be recommended for routine use.'>!?
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The dermis could represent the target of new therapies
designed precisely to identify the minimum effective dose
and reduce the risk of adverse events due to high doses of
the drug.” A line of research able to confirm this principle
could have a broad clinical and economic impact in der-
matology, oncology, pain medicine and other areas.

Dermal Pharmacodynamics in Pain

Management
In past years, researchers suggested drug mixtures admi-
nistered with empirically selected concentrations.”** The
use of a single drug seems to reduce the risk of drug
interactions and local side effects.' ™

Interestingly, studies that tested administration of both
multiple active substances in the same syringe and a single
analgesic drug produced the same significant clinical out-
comes in patients with acute, subacute or chronic pain.'*>
It cannot therefore be excluded that the use of mixtures
may overdose drugs. Furthermore, different efficacies have

been reported among various 2427

analgesic drugs,
a circumstance which is probably due to variations of
pharmacological potencies or abilities to remain longer in
underlying tissues.

The placebo effect induced by needles should also be
studied to measure the analgesic role that micro-puncture
could play.?® A comparison of two patient groups treated
with anaesthetic-mesotherapy or needle puncture alone (dry
mesotherapy) showed that both treatments induce pain

control.?’

Therefore, evaluation of the role played by each
single drug with respect to a mixture or placebo (dry
mesotherapy) would be useful, as would comparison of
different therapeutic strategies (mesotherapy versus sys-
temic therapy) in order to confirm interesting data showing
a non-inferiority of mesotherapy with respect to the systemic
route.”” Different subgroups of patients divided by age, sex,

chronic diseases and comorbidities should be studied.

Dermal Pharmacodynamics in the
Management of Other Diseases

Preliminary data indicate that mesotherapy allows for the
management of signs and symptoms of chronic venous
disease.”® Evaluating the effects of this administration
route in patients with chronic vascular damage would be
worthwhile, in addition to assessing standard procedures
for the management of skin lesions (eg diabetic or therapy
resistant patients with skin ulcers).

Local infiltrations are often used in many dermatologi-
cal conditions.’ Nonetheless, it would be useful to under-
stand the role of dermal infiltration versus intra lesion
administration.

Some preliminary data indicate that mesotherapy tech-
nique could also be applied to oral mucosa.*® Applications
in the dental field for both therapeutic and cosmetic pur-
poses must be carefully tested before being proposed for
routine clinical practice.

Role of the Intradermal Route in the

Management of Skin Imperfections

Criticisms have recently been raised about the indiscrimi-
nate use of substances for aesthetic purposes injected into
the dermis.’'** The improper use of mesotherapy by
unqualified personnel with mixtures of substances without
a medical rationale has led to skin infections and many
adverse reactions.®*** For this reason, current guidelines
regulate the application of mesotherapy in the treatment of
skin ageing and other dermatological imperfections
according to precise recommendations.'> Given the high
number of receptors and skin cells,®> we believe it is
necessary to design observational studies to investigate
the long-term effects of the use of substances for aesthetic
purposes. As many manufacturers market bio-revitalizing
substances, it would be opportune to measure their effects
compared to placebo (dry mesotherapy or sterile solution).

Health Technology Assessment

The economic impact of mesotherapy appears to be
significant.>® Ad hoc studies should be designed to mea-
sure the impact of drug-sparing effects and avoided drug
interactions on economic resources. Treatment algorithms
that include mesotherapy could also be evaluated to assess
the impact on individual patient care pathways. In fact,
existing literature suggests that application of mesotherapy
according to good clinical practice®® seems to be able to
satisfy all stakeholders involved.

Discussion

Mesotherapy has proved to be no less effective than systemic
therapy in the treatment of localized pain.*” Considering the
usefulness of mesotherapy in clinical practice, it seems advi-
sable to invest in research to identify those therapeutic path-
ways with the greatest saving of drugs. To this end, we have
developed a series of open questions that require scientific
confirmation (Figure 1). We have also designed a preclinical
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administration?

analgesic purposes?

Pre clinical

1.How does an intradermally injected drug spread to the joints and underlying tissues?
2.What is the dose-response curve of the intradermal route compared to other routes of

3.What are the relationships between the cells of the dermis and the drugs injected for

4.Is there an optimal dose of drug to inject on a given surface (dose / cm?)?
5.What role do inert substances play after intradermal injection?

/

comorbidities?

limbs

of the oral mucosa?

covid 2 pandemia ?

1.Is there a difference between the different administration techniques (epidermal,
intradermal, cutaneous and subcutaneous)?

2.What role do drugs, saline, sterile water and needle play in localized pain management?
3.ls mesotherapy equivalent to the systemic route in patients with chronic diseases and

4.Is ultrasound-guided administration useful in the management of myofascial pain?
5.What are the long-term effects of using injected substances to prevent skin aging?
6.What is the role of intradermal therapy in chronic venous disease?

7.How much does intradermal therapy contribute to the healing of ulcers of the lower

8.Can we consider the mesotherapy technique for the management of some pathologies

\

9.Can intradermal vaccination be applied in the global vaccination campaign against sey

processes?

Health Tecnology

Assessment

classic therapeutic strategies?

1.What is the economic impact of the dose-sparing effect induced by mesotherapy?
2.What is the benefit of mesotherapy for each individual stakeholder involved in the care

3.How much savings can be obtained with a course of mesotherapy compared to other

*What is the budgetary impact of avoided iatrogenic adverse events?

~

/

Figure | The main open questions on mesotherapy.
Note: Each question could be the subject of an ad hoc research plan.

and clinical research strategy that could be pursued to include
mesotherapy technique in standard care pathways (Figure 2).

Localized treatment has several advantages, including
areduction in the dose of active ingredients, lower frequency
of administration, efficacy comparable to the systemic route,
lower risk of drug interactions with other systemic treat-
ments, and clinical benefits, in particular in elderly subjects
who take many drugs for various concomitant diseases.
Standardizing this technique to introduce its reuse in care

pathways could produce significant savings in resources.
Therefore, solid evidence on efficacy and tolerability must
be produced to include mesotherapy in standard care. To this
end, we are calling on researchers to pursue this goal.
Research could definitively establish the drug-sparing effect
of the intradermal administration pathway with practical
implications for the immunological field as well, by, for
example, reducing the dose necessary to obtain immuniza-
tion against COVID-19."? In addition, research could help us
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Pre clinical Clinical

Health

RWE -
economic

Open studies to
define:

- dose response curve
- ID vs SC route

- ID vs systemic route

Controlled studies

to define:

- Single Drug vs
placebo

- Drug vs Drug

- Clinical ID vs SC
comparision

- Clinical ID vs
Systemic
comparison

- Dermatological
applications

- Immunological
applications

Figure 2 Research pathway do develop mesotherapy.

Prospective
studies to define:
- economic value
and effectiveness

Real World Data to define:

- difference between
available therapeutic
strategies

- efficacy in subgroups of

patients

- treatment algorithms

- pathologies

- Patient satisfaction

Abbreviations: RWE, Real World Evidence; RWD, Real World Data; ID, intradermal; SC, subcutaneous.

Local
(prolonged) and
systemic
(delayed)
pharmacological
action

Reactions to the
micro-injury
induced by the
needle and the
injected liquid

Local cellular
reaction
(immune neuro-
endocrine)

Reflex
mechanisms
(i.e. gate
control)

Figure 3 Possible mechanisms of action of the local intradermal therapy.
Notes: The set of mechanisms induced by “mesotherapy” is called “mesodermal
modulation”. Data from Mammucari et al.'®

to refine delivery techniques and to choose combination
therapies, frequency and number of sessions.

Finally, it would also be important to understand the
role of the dermis as a target organ for new therapies. In
fact, ID seems to stimulate a series of skin reactions that
directly or indirectly modulate a series of clinically sig-
nificant responses (Figure 3).

Conclusion

Mesotherapy has reached a considerable degree of diffusion,
The term
mesotherapy has given way to the technical denomination

and available data confirm its usefulness.

of “local intradermal therapy”. Today we have a new goal: to
understand the role of the “mesodermal modulation” that the
dermis implements in response to the inoculation of sub-
stances. It is an invitation to action by doctors and research-
ers to help health authorities to consider “mesotherapy” in
the path of prevention, treatment and rehabilitation.
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