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Abstract

Post-injection abscess, which is the sad finale of Nicolau syndrome, continues to attract the attention of researchers due
to the need to clarify the causes of this iatrogenic disease in order to develop effective measures for its prevention. For
many years, researchers from all over the world have tried from different perspectives to explain the mechanism of the
drugs effect that causes post-injection pain syndrome, infiltration, inflammation, erimatous skin damage, necrosis and
abscess (Nicolau syndrome), but to no avail. This has been done only in recent years. There are findings in Russia that
show that drugs considered to be of high quality today, in some cases, in addition to specific pharmacological activity,
may have necrotic activity of a non-specific nature of action. The findings showed that according to the established phar-
maceutical practice and in full compliance with the pharmacopoeia requirements for the quality of medicines, pharma-
ceutical products produced by different pharmaceutical companies, as well as those included in different series of the
same pharmaceutical company, may have different compositions (formulations), contain different ingredients, therefore
they may have different physico-chemical properties. In this regard, drugs of different serial numbers and/or differ-
ent manufacturers, which are considered high-quality today, can be hypertonic solutions, have acidifying or alkalizing
activity, have alcohols, aldehydes and heavy metal salts in denaturing concentrations. This is the reason that in some
cases drugs have necrotic (cauterizing) activity. In this regard, to prevent Nicolau syndrome, it is proposed to reduce the
physico-chemical aggressiveness of drugs. Today, this can be done successfully by diluting them with water for injection
2 to 8 times before injection.

Keywords: Nicolau syndrome, medicinal iatrogenism, inflammation, infiltration, necrosis, post-injection abscess, pre-
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CuHapom Hukonay: HeKpoTu4yeckasa akTUBHOCTb J1IeKapCTB
1N cnoco6bl NpeaoTBpaLLeHNA NOCTUHDEKLMOHHbIX
abcueccos (B namaATb 0 npodeccope Jlacno lemse)
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AHHOTaunAa

ITocTMHBEKIMOHHBIN abciecc, SABIAIOIMIICSA MevanbHbIM (puHanoM cuHapoma Hukonay, mpomo/mKaeT IMpuBIEKaTh
BHMMaHMe JCCIefoBaTeell 113-3a2 He0OGX0AMMOCTY BBISCHEHVS IPMYMH PasBUTH TOI ATPOreHHOIT 60/Ie3HN /IS pas-
pa6oTku 3¢ppexTBHBIX Mep ee mpodumakTiku. MHOTME TOABI MICCIETOBATENN BCETO MIPa C Pa3HBIX CTOPOH IIbITa-
MCh 0OBSCHUTD MEXaHU3M JeICTBYS TIEKAPCTB, BbI3BIBAIOIIVIX TOCTMHDBEKIVOHHBIN 60/1eBOIT CUHPOM, MH(UIbTpa-
{110, BOCIIAJICHNE, SPUTEMATO3HOE TOBPEXAeHNe KOXI, HeKpo3 1 abcuecc (Nicolau syndrome), Ho 6esycnenrso. 91o
YAATI0Ch CAeNaTh INIIb B MOCAeRHMe rofbl. B Poccun ymanocy o6HapyXuTh, YTO TeKapCTBa, CUIUTAOIIUECS CETOHS
KayeCTBEHHBIMM, B HEKOTOPBIX CIydYasax IMOMMUMO crienyiduueckori ¢papMaKoIoOrniecKkoii akTMBHOCTH MOTYT 00/1aaTh
HEKPOTUYECKOI aKTUBHOCTBIO Hecenndpuaeckoro xapakrepa feiicTBus. Bbro mokasano, 4To 10 CIOKMBIIeCcs dpap-
MaleBTHYEeCKOIl MPAKTHUKe Y B IOTHOM COOTBETCTBUN C (PAaPMAKOMETHBIMI TPeGOBaHUAMM, IPeTbABIAEMBIMY K Ka-
YeCTBY JIEKaPCTB, TIEKapPCTBEHHBIE CPENICTBA, IPOU3BeIeHHbIe PasHbIMM (papMalieBTUYeCKMMI KOMIIAHUAMY, a TaKKe
BXOJsAIIME B COCTAB PAa3HbIX Cepuil OXHOI (PapMaKOMIIAHUY, MOTYT METh Pa3Hble COCTaBbI (PELeNTYPbI), COffeP>KaTh
pasHble UHTPEJVIEHTHI, I09TOMY MOTYT MMeTb pa3Hble (pU3MKO-XMMIYecKie CBOJICTBA. B cBA3M ¢ 3THM /IeKapcTBa pas-
HBIX HOMEPOB Cepuil /WM PasHbIX MPOU3BOAUTENIEI, CINTAIOI[MECS CETOHs KaueCTBEHHBIMM, MOTYT SIB/IATHCS I'M-
MePTOHMYECKUMI PacCTBOPaMM, 00/1aiaTh 3aKUCISIONIEN MIN 3alleladyiBalolieil aKTMBHOCTBIO, UMETh B CBOEM COCTaBe
CIMPTBDI, A/IBJIETH/BI ¥ COMY TSDKENbIX META/UIOB B IEHATYPUPYIOIIMX KOHIEHTPauAX. VIMEHHO 9TO AB/IAETCA NPUYU-
HOJI TOT0, YTO B HEKOTOPBIX CTy4asiX IeKapCTBA UMEIOT HEKPOTUYECKYIO (IPVDKHUTAIOILYI0) aKTUBHOCTH. B cBsA3M ¢ aTUM
misa npodumakTuku cuHapoma Hukonay npemiaraercs yMeHbIIATh (PU3MKO-XMMIYECKYI0 arpecCMBHOCTD JI€KapCTB.
CeropH: 3TO YCIENIHO MOYKHO CHENTaTh ¢ HOMOIIBIO MX pa3BefleHs BOIOI /I MHbEKIUN B 2-8 pa3 nepeq MHbeKIMeil.

Kniouesble cnosa: cunapom Hukornay, 1ekapcTBeHHasA ATPOreHM:, BOCHA/eHNe, MHPWIbTPaLusA, HEKPO3, HOCTUHBEK-
LMOHHBIIT abciecc, MpopMIaKTUKa, KaueCTBO TeKapCTB

Ina untnposanua: Ypakos A.JI. Cunapom Hukxonay: HeKpoTudeckass akKTUBHOCTD JIEKaPCTB U CIIOCOOBI IIPeIOTBpa-
IIeHI TOCTHBEKIMOHHBIX abcIjeccoB (B mamATh o nmpodeccope JTacno Temse). KpeaTuBHas Xupyprus ¥ OHKONOTHA.
2022;12(2):159-163. https://doi.org/10.24060/2076-3093-2022-12-2-159-163

INTRODUCTION

It is no secret that drug injections can cause general and
local post-injection complications, among which necro-
sis and abscesses hold a specific place [1-3]. The cause of
post-injection apostasis has not yet been precisely defined.
In different years, it was assumed that the cause of these lo-
cal post-injection complications is a violation of the rules
of asepsis and antiseptics [4, 5]. However, it later became
clear that local post-injection complications may be aseptic
in nature [6-11]. In recent years, in Russia the findings show
that when applied topically, all drugs can have a mechanism
of action not previously described due to physico-chemical
properties and/or factors of local interaction [12-17]. It is
reported that the modern standard for drug quality control
and standards for preclinical and clinical drug testing does
not include accounting for their osmotic activity, and also

allows for different degrees of acidifying and alkalizing ac-
tivity in medicines considered to be of high quality [18, 19].
Under these conditions, no one knows for sure the strength
of the local dehydrating, acidifying or alkalizing effect of a
particular drug. Therefore, today no one knows which med-
icine can cause a post-injection complication and why [18].
Damaging mechanism

Local post-injection inflammation, severe local pain syn-
drome, erythematous skin damage, necrosis and abscess
remain the most striking, demonstrative and, at the same
time, insufficiently explained [20-22]. This complex of lo-
cal post-injection complications was first described about
100 years ago [23] and is called Nicolau syndrome [24-26].
There was initially a belief that these local complications
arise due to violations of the rules of asepsis and antiseptics
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and the subsequent addition of infection [27-30]. However,
these concepts did not explain the cases of growing instan-
taneous local pain, local inflammation and local erythema-
tous skin damage in areas of drug injection [30, 31]. In ad-
dition, the findings show that post-injection complications,
including necrosis and abscesses, are often caused by anti-
septics and antibiotics [1, 3, 27, 32].

At the same time, for many years, many researchers around
the world have been looking to explain the pathological role
of drugs, the injection of which caused Nicolau syndrome.
The findings show that Nicolau syndrome can develop af-
ter injections of local anesthetics, steroid and nonsteroidal
anti-inflammatory drugs, chemotherapeutic agents, vac-
cines and some other drugs, as well as after injections of
combined drugs [23, 33-36]. However, until recent years,
no one has been able to explain exactly what the mechanism
of action of drugs is, which is the cause of Nicolau syndrome
progression. Today it is already clear that this was impos-
sible, relying on the studied mechanism of action of drugs
associated with their specific activity.

The situation changed dramatically after the mechanism of
local action of drugs, not previously described, was discov-
ered in Russia, associated with their nonspecific biological
activity, which is given to drugs by their physico-chemical
properties. It has been proved that it is the physico-chemical
properties of drugs that can excessively change the state of
body tissues during local interaction, give any drug necrotic
activity and cause Nicolau syndrome [37].

These achievements in the field of physical-chemical ma-
terials science(or rather drugs science) were reported in
October 2014 in Miskolc (Hungary) at the 3rd International
Conference on Competitive Materials and Technology
Processes (ic-cmtp3), initiated and inspired by Professor
Laszlo Gemse. At this conference, it was shown how the
mechanism of local action of drugs changes when applied
topically when the physical-chemical properties of drugs
change [38, 39].

The study of the peculiarities of the local action of drugs, de-
pending on their physico-chemical properties, showed that
the solution of any drug can be hypotonic, isotonic or hyper-
tensive, and can also be acidic, neutral or alkaline. Therefore,
with local interaction (in particular, during injection), drugs
do not have only a specific pharmacological effect, but also
a non-specific physico-chemical effect that has not been de-
scribed before [38-40]. In particular, the findings show that
some drugs may have excessively apparent osmotic, acidify-
ing or alkalizing activity, which, when injected with drugs,
can cause their local irritating and cauterizing effects [18,
37-40]. The fact is that the modern standard of drug qual-
ity control does not include an assessment of their local post-
injection effect (pain syndrome induction, inflammation,
infiltration, erythematous skin damage, necrosis and abscess)
[19]. This discovery made it possible to explain why drugs
considered high-quality today can cause local inflammation,
necrosis and abscess in areas of injection [38-41].

Prevention and control
The discovery of the mechanism of drug irritating and cau-
terizing action in areas of injection and the reasons why
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modern medicines, considered to be of high quality, can
have such an effect, explained not only the nature of Nicolau
syndrome induction, but also indicated the right direction
for the search and development of effective ways to prevent
local post-injection complications. In particular, the discov-
ery of the necrotic effect of drugs, manifested by local inter-
action in the presence of excessively high hypertensive ac-
tivity, acid activity, or in the presence of alcohols, aldehydes
and heavy metal salts in cauterizing concentrations [18, 38],
explains the speed of the local pain syndrome induction [33,
42] and aseptic inflammation and necrosis that occur when
injecting anti-infective agents [35, 36].

So, the lack of modern quality control of medicines al-
lows for the use of injection solutions in medical practice,
some of which have necrotic activity. Therefore, injections
of such drugs can cause an urgent local irritant effect,
which causes pain syndrome and aseptic inflammation.
Prolonging the duration of local interaction for more than
5 minutes transforms the local irritant effect into a cauter-
izing effect and necrosis, which in a few days turns into an
abscess.

Based on this, it is highly likely that drugs with a total con-
centration exceeding 10 % have necrotic activity, since all
the ingredients dissolved in the drug solution have osmotic
activity [18]. Therefore, solutions of medicines with a total
concentration of 20 %, 40 % or more are hypertonic solu-
tions and that is why injections of such drugs without prior
dilution with water for injection can cause Nicolau syn-
drome induction as well as injection of a hypertonic 10 %
sodium chloride solution.

In this regard, to prevent the Nicolau syndrome induction,
there is no alternative to refusing injections of medicinal so-
lutions that are hypertonic solutions just like a solution of
10 % sodium chloride. Such medicinal solutions can be de-
termined by any doctor, since it is not necessary to measure
their osmotic activity and it is enough to determine only the
total concentration of all dissolved ingredients. If the total
concentration of all ingredients is no more than 2 %, the
absence of strong hypertensive activity and necrotic action
during injection is highly likely. Therefore, such medicinal
solutions can not be diluted with water for injection (un-
less they contain acids, alkalis, alcohols, aldehydes or heavy
metal salts in cauterizing concentrations) before their injec-
tion. Conversely, if the drug solution has a total concentra-
tion of all ingredients exceeding 10 %, it is highly likely that
there is a large hypertensive, dehydrating and necrotic activ-
ity. Therefore, before injection of such highly concentrated
medicinal solutions, it is required to dilute them with water
for injection by several times (2-8 times). It is clear that the
multiplicity of dilution with water should be the more the
greater the concentration of the solution.

In this regard, surgeons and oncologists should pay atten-
tion to the leading role of these physico-chemical proper-
ties of anesthetic, chemotherapeutic and other drugs from
other pharmacological groups in local interaction during
injections.

In the case of an erroneous injection of a drug solution
that urgently caused post-injection inflammation with se-
vere pain syndrome, any medical professional can use the
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method invented in Russia for pricking a post-injection
drug infiltrate [36]. The following is the formula of this in-
vention:

“A method to prevent the induction of post-injection necro-
sis of tissues in areas of infiltration caused by the introduc-
tion of a hyperosmotic solution of a drug into the tissues,
including determining the volume of the injected solution,
leaving the needle in the injection area, disconnecting it
from the syringe, injecting a second syringe into the tissues
with a means inhibiting tissue damage, and applying an ice
bubble for a period of at least 30 minutes, characterized in
that the osmotic activity of the solution is preliminarily de-
termined, the localization and size of the infiltrate are im-
mediately determined, as a means of inhibiting tissue dam-
age, water cooled to 0 °C is injected for injection in a volume
that normalizes the osmotic pressure of the injected solu-
tion, and initially half of the volume is injected in the form
of sequential injections along the periphery of the formed
infiltrate, and the other half of the volume through the left
needle into its central part”
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