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ABSTRACT KEYWORDS
Background: The use of phosphatidylcholine (PC) and deoxychholate Phosphatidylcholine;
(DC) asinjection to remove unwanted fat pads is banned in some coun- Deoxycholate;
tries, and has not been approved by United States Food and Drug Admin- Lipolysis;
istration. Thiscondition triggered attempts of lipodissolve practitionersto Lipodissolve;

Acuterenal falure;
Acute liver dysfunction;
Sideeffect.

fight for the approval of PC/DC usefor lipodissolve purposes. They claimed
that PC/DC injections do not cause serious systemic side effect. Aim: To
systematically review the original studiesonthe use of PC/DC for lipolysis
of unwanted fat deposits to get a better understanding on the systemic
side effects. M ethods: All text search using keywords: ‘phosphatidylcho-
line’ or ‘deoxycholate’ in combination with ‘lipolysis’ and “clinical trial” or
‘case report’ or ‘pilot study’. Data extracted were: number of study partici-
pants, injection site, lipolytic agent, depth of injection, total volume, and
systemic side effects. Total amount of PC/DC and systemic side effects
were compared. Further, search for the explanationsfor possible causes of
the various systemic side effects were done. Results: 9 of 25 articlesre-
ported systemic side effects including acute liver dysfunction and acute
renal failure. Conclusion: High total DC concentration is supposed to be
the major cause of severe inflammation that may lead to serious systemic

side effects. © 2015 Trade Sciencelnc. - INDIA

INTRODUCTION

The use of phosphatidylcholine (PC) and
deoxychholate (DC) containing formula(Lipostabil ®)
as‘offlabel’ injection was first published in a journal by
dr. PatriciaRittesfrom Brazil for correction of lower lid
bulging dueto prominent fat pads™ 2. Sincethen, they
have been used as subcutaneousinjectionto induceli-
polysis(lipodissolve) and subsequent fibrosis. In cer-
tain countries, they are popular aslipolytic agentsand

arewiddy used for cosmetic purposesto removesmdl
fat depositsandto treat skin laxity. However, in many
countries, the practice has not been approved, andis
banned in Brazil duetoimproper usd*¥ by lay persons
innonmedical settingg*?, or by salf injection™, which
caused serious side effectd*4. Further, another ban
was introduced in France, though the ban was sus-
pended temporarily®®. Moreover, United States Food
and DrugAdministration (USFDA) launched awarn-
ingtopotentid lipolysisconsumersand provided some
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facts, i.e.: FDA has not evaluated and approved PC
and DC aslipolytic agents, andisnot aware of theevi-
denceof their efficacy inlipolysis. Further, their safety
isunknown(™, though arecent result of FDA approved
phase 1 clinical trial on PC and DC was published®.

Recently, DC alonewasdeveloped asalipolysis
substance under thenameAT X-101, and hasentered a
phase 3 multi-centre study. ATX-101 istaken careto
belicensed by Kytheralnc and Intendis, though the
use of DC aonefor fat reduction purposes was pro-
hibited inthe Netherlandg®.

To balancethe contraopinions, lipolysispractitio-
ners haveformed aworldwide network named ‘net-
work lipolysis’ and their website http://Network-
Lipolysis.com providesrecent information intheform
of regular newsl etter and training courses concerning
lipolysis. The newsd etter providesrecent advancesin
regul ationsin many countries, and the results of the
struggleto makelipolysis substances get approved to
be used in subcutaneousinjection, thusfreefromtheir
‘off label” use!®,

Thegtruggleto makelipolysissubstancerecognized
for subcutaneous use was hampered, and one of the
causeisthefact that lipolysisisalucrative businessthat
interfereswith other businessin liposuction, ascan be
seeninthequote: “““We saw dark forces at work, e.g.
plastic surgeons concerned about losing their liposuction
business, and engaged in conspiracy theories™.

Apart from the pro and contraopinions, in recent
years, publications concerning the use of phosphatidyl-
choline and deoxychholate asthemainingredientsto
treat skin laxity and excessfat in variousareas of the
body are accumulating, including several randomized
clinical triadg81°, Lipodissolvepractitionersclamthe
treatment as save, and devoid of serioussystemic side
effects, when it isdone properly by trained experts.
Thereforeto attain afair opinion, theaim of thisstudy
wasto systematically review theorigind studiesonthe
use of phosphatidylcholineand/or deoxychholatefor
lipolysisof unwanted fat depositsto get abetter under-
gtanding onthesystemic Sdeeffectsthat might beharm-
ful for patients.

METHODS

We performed “all text” searches without time re-
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striction on 22nd August 2012, and 29th December
2013 to get most recent additional publications, in
Pubmed/M edlineand Google Scholar using keywords:
‘phosphatidylcholine’ or ‘deoxycholate’ in combination
with ‘lipolysis’ and “clinical trial” or ‘case report’ or ‘pi-
lot study’; and an ““all text” search in Cochrane library
using ‘phosphatidylcholine’ and lipolysis’. In addition,
relevant existingarticlesin our library were added.

Inclusoncriteria

All original prospective and retrospective human
studies, including case reportsthat used phosphatidyl-
cholinedone, or in combinationwith deoxychol ate, and/
or other additiveswereincluded.

Excluson criteria

Lipomacases, studieswithout dataconcerning num-
ber of study participants, injection Site, lipolytic agent,
totd volume, and systemic Side effects.

Data extracted

Number of study participants, injection Site, lipoly-
tic agent, depth of injection, total volume, and systemic
Sdeeffects.

Data analysis

Injection sites, lipol ytic agents, depth of injection,
totd volume, systemic sideeffects, and proportion/per-
centage of sideeffectswerenoted. Proporti on/percent-
age of sdeeffectswas cd culated from the number of
study participantswhen no proportion/percentage was
available. Thedataweretabulated, and compared to
concludethe safety of composition of lipolytic agent.
Comparison was done on computed total amount of
PC/DC totheinjection sitesand systemic side effects.
Further, search for theexplanationsfor possible causes
of thevarious systemic side effectsweredone.

RESULTS

Wegot 25 articlesthat contained information con-
cerning thelipolytic agent, total volume, and systemic
Sdeeffects whichweresummarizedin TABLE 1. How-
ever, omestudiesdid not reved thedetailed composi-
tion of thelipolytic agent, and only refer thelipolytic
agent as PC21234 'without further explanation of the
manufacturer, so that the detail ed compositionwasnot
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TABLE 1: Injection Site, agentsused, depth of injection, total volume, and systemic side effects

Ref Injection
Injection site Agent Total Systemic side effects
no Depth
volume
16 face PC 5%, DC SC 0.2-5mL -
20 Face PC 5%, DC 4,75%, add 0.5cm 0.4 mL -
2cm
0, -
12 Face PC 5% BCS 0.4 mL
2 Face PC 5% Infatpad 0.4mL -
PC 5%, DC 1-2% or PC, lcm
21 Face add (1/1) BCS Max 3 mL -
11 Face PC 5%,DC 1-4.75% NA 1-2mL -
PC 5%, add 40 - 63.5
22 Abdomen (diluted 1:2) 12mm mL -
19 Abdomen PC 5%, DC 4.2% SC 26 mL -
23 Abdomen DC 0.5% -1.25% + add 1.3cm 10 mL -
24 Abdomen PC 5%, DC 2- 2.5% 13mm  810mL Diarrhes, steatorrhea—20% -
8 Abdomen PC 5%, DC 4.2%, add NA Max 50 mL Nausea, diarrhea, DL, IMB (3%)
19 Back PC 5%, DC 4.2% 9mm NA Nausea (1/20)
25 Gluteal region PC 5%, DC 4.75% SC 70mL  Nausea, vomitus, ALD, ARF (1/1)
Gluteo- Dizziness 5.4%
26 trochanteric ' Co0DC2%0rDOC g 4omL Nauseamalaise 10.8%
X 4.75% diluted 8x .
region Diarrhea/steatorrhea 16.2%
27 calves PC 5%, DC 4.75% SC omL -
PC 2.5 - 5%, DC (2.37- 100 or 50 Nausea (24%D, |= <10%, >3000mg), diarrhea
28 Variousplaces 4.75%), w/wo add, or DC NA mL, or  -18.6%D, |= <2%, >3000 mg), dizziness
(2.37-4.75), or others more  (34.6%D, |=5%,)
29 Variousplaces PC 25%, DC 2.5% 1ng Max 50 mL -
13 Variousplaces PC 5% Infat 5mL -
. PC 5%, add 12 mm stool increase & soft, twice menstrua
30 Variousplaces i veq'1:q (nfay 0100ML 4 eding (4/441)
14 Variousplaces PC 5% Infat 530mL -
31 Variousplaces PC 5%, DC 4.75% InSCfaa 03mL -
1-2cm
. PC 25%, PC .
5 Various places Pure or diluted BCfit,m Max 10 mL -
0, 0,
32 Variousplaces PC 5%, DC 4.75% In fat pad Max 40 mL -
17 Variousplaces PC 2.5%, DC 613mm M 190 Naisen diarrhea (% NA)
33 Variousplaces PC 5%, DC 4.75%, add 6-13mm 0.1-04mL -
i 0, 0, 0,
34 Variousplaces PC 5%, DC 4.2-4.7% SC MaxsomL Diarhoea(1.5%), nausea (0.7%), DL (0.7%),

IMB (0.1%)

PC= phosphatidylcholine, DC= (sodium) deoxycholate, add= additives/pr eser vative, SC= subcutaneous, NA= not available,
BCS=beow cutaneoussurface, T=total, M ax= maximum, AL D=acuteliver dysfunction, ARF=acuterenal failure, DL=
dizziness light headedness, | M B=inter menstrual bleeding, D=reporting doctors, | = Incidence

known, whileitiswel known that PC should be com-
bined with DC or other additivesto makeit soluble™!.
Inaddition, in studiesusing PC/DC formula, sev-

study explained the composition of theformula, but did
not reved the concentration of DCI¢l. Further, astudy
highlighted theuseof PC/DCH¥, and astudy referred to

eral studiesdid not specify the DC concentration. A aPC/DC containing lipodissolveformula, but bothwith-
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out revedling theconcentration of DC*, which playsa
major rolein causing fat cell necrosig89,

Most studiesreported that therewas no systemic
side effect. However, nine studiesreported systemic
Sdeeffects, whichweredizziness/lightheadedness, nau-
seq, vomitus, diarrhea, steatorrhoea, menstrual disor-
der, acute liver dysfunction, and acute renal failure
(TABLE1). Inaddition, thereisastudy that was not
included inthisreview duetoincompletedata, but re-
porting delirium asasystemic side effect®!,

DISCUSSION

M echanism of action of fat tissuereduction after
PC/DC injectionisdueto detergent effect of DC that
causescell lysisand necrosi g8, while PC without
DC do not cause cdl lysis'¥, but causes apoptosis of
adipocytes™®, though previoudy thislatter point of view
wasdispeled?, and possibly a so dueto pyroptosi§.
Therefore, severelocal inflammatory reactionismost
likely duetothe presenceof DCin PC/DC formula, as
gpoptosisdo not causeinflammatory reaction. Inflam-
matory cdllsproduceinflammatory cytokines, anditis
aggravated by cdll desth dueto pyroptosis®!. Pyroptos's
wasinitialy recognizedinmicrobid pathogeninfected
monocytes, macrophages, and dendritic cells. How-
ever, pyroptosis can also beinduced in non-infected
non-macrophage cells dueto cytoplasmic content re-
lease of necrotic cells, and the mechanism involves
caspace-1. Pyroptotic cell death show both apoptotic
and necroticcd| festures. i.e lost of mitochondriad mem-
brane potentia, and plasmamembraneintegrity, DNA
fragmentation and nudlear condensation. Lost of plasma
membraneintegrity causesre ease of cytoplasmic con-
tentt®7, which causesinflammatory reaction. Moreover,
pyroptosis caused rel ease of inflammatory cytokines,
which may inturn aggravatetheinflammeation.

All gudiesusing PC/DC formulareportedloca sde
effectssuch as pain, burning sensation, swelling, and
erythema, whicharesignsof inflammeation. Further his-
topathological studiesreved ed that inflammatory reac-
tion occurred on theinjection site after injection of PC/
DC combinationi®*!, and DC aone caused more
prominent inflammeation and at earlier time point com-
pared to PC/DC formula*®. Therefore, Duncan et al
(2009) conclusionsare: 1) the presence of PCinthe

—=—— Review

formulaactsasabuffer asitspH is 7.0, compared to
DC, whosepH is8.08; 2) DC done causesimmediate
localized fat cell necrosisat aconcentration of 4.2%,
thusdo not disperseto awider area. Further, PC forms
anoncovaent bond with DCto allow wider diffusion
around theinjection site, and therefore acts as drug
delivery systemfor DC; 3) the presenceof PC reduces
thedegreeandintensity of fat cell necrosis, and delays
thewhol e process, thus causesagradud process, and
reducesthe excessiveformation of fibroustissue, and
thereforeminimizesloca adversereactionsand inflam-
mation®,

Systemic sdeeffectsaremost likely not duetothe
presence of PC and/or DC and the preservative/addi-
tivesinthecirculation, asPC, DC, and preservative/
additives (Lipostabil ®) was actually indicated to be
used asintravenous treatment in emergency casesto
dissolve atheromaplaguesin cardiovascular disease®.

Therefore, local severeinflammatory reactionisthe
most likely cause of systemic side effectsdueto the
release of proinflammatory cytokinesinto circulation.
Systemic Inflammatory cytokinesare associated with
various pathological conditions, including dizziness/
lightheadedness*?, naused*Y, vomitus“?, diarrhed*,
steatorrhoed™l, menstrual disorder and intermenstrual
bleeding*, ddlirium“, acuteliver dysfunction, and
acuterenal failurd*1, which werefound inthissystem-
aticreview.

Etiopathological cause of inflammation and sys-
temic side effects

Fat cell lysisand necrosisdo not ater lipid profile
incirculation®!, Therefore, released lipid from lysed
and necroticfat cells should be metabolized at thesite
of injectioninto inflammatory lipid mediatorssuch as
leucotriene B4 (LTB4) and prostaglandin D2 (PGD?2)
that attract inflammatory cell§*8. Moreover, necrotic
cellsinitiate a proinflamatory response and secrete
inflamatory cytokinesby activating nuclear factor kappa
B (NF-KB) and mitogen activated protein kinases
(MAPK)E,

Further, locd severeinflamatory reaction, may cause
cytokinereleaseinto circulation. Cytokinerel easeinto
circulation happenedinloca inflammation, suchasap-
pendicitis, and the extent of cytokinerel ease correlates
with theextent of inflammation®. Therefore, cytokine
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releesefromloca inflammeatory Stesinto drculaiionmay
also occur in case of lipolytic agent subcutaneousin-
jection, in adose dependent manner, i.e. themore se-
vereistheinflammation, the morecytokinesenter the
circulation. Another exampl e of substantial cytokine
release (cytokinestorm) into circulation occuredin se-
verelocal inflammationdueto burninjury. Inburnin-
jury, some of severe cases may have multiple organ
dysfuction®54, whichwasdicited by massivecytokine
relesethat affect variousdistant organg®”. Therefore,
damagesin distant organs may aso happenin PC/DC
injectionwith severelocd inflammation.

Inall casesof PC/DC injectionwith systemic ad-
verseeffectsand in some burn patientswith multiple
organ dysfuction, the organ dysfunction may resolve.
After severeinflammation, polyunsaturated fatty acid
from released lipid may be converted into anti
infllammeatory lipid mediatorg®3, which may aso enter
thecirculation and cause resol ution of thesystemic side
effects.

M easurestoreducetheoccurenceof systemicside
effects

After andyzing the systemic sideeffects (TABLE
1), dl studieswith available DC concentration showed
no systemic side effects, when DC dose did not at-
tained 200 mg per session. Sideeffectsappeared, when
DC dosewas 200 mg or more per session. However,
three studies, i. e. Bechara et a (2008)", Myers
(2006)1#°, and Rittes (2007)*2, who used more than
200 mg per session, i.e. 475, 1,250, and 1,900 mg DC
respectivey did not show systemic Sdeeffects(TABLE
1). The reason might be due to the fact that in the
Bechara et a (2008) study, the patients were given
ibuprofenthat isapotent antiinflammatory agent for pain
relieft?, and in Myers (2006) study, the patients got
acetaminophen to reduce discomforts, and 5% of the
patientswith severeinflammation weregiven antiinflam-
matory agent’?®, Acetaminophen isaweak antiinflam-
matory agent!>3. and may overcomeinflammation to
someextent, and prevent entry of inflammeatory cytokine
into circulation. Rittes (2007) study provided minimal
data, therefore no data concerning the use of antiin-
flammatory agents®.

Themost severesideeffect (acuteliver dysfunction
and acuterend failure) happened in onecasewho re-

inogecﬁtzofo_qy C—

ceived 3,500 mg PC in combination with 3,325 mg
DC™I, which was above the recommended PC maxi-
mum dose per session (2,500 mg)?8%4, In astudy, a
total amount of 400-500 mg PC/200 mg DC per ses-
sion caused diarrheaand/or steatorrheain 20% of the
cases?d. Thistotal amount per sessionwasfar below
the recommended maximum dose per sessionfor PC.
Therefore, recommended maximum dose per session
ismore appropriateto beused for DCin DC contain-
ing formula. From TABLE 1, it can be concluded that
DC maximum dose should be set to lessthan 200 mg
per sessionto avoid severeinflammatory reaction, asit
may |ead to severe systemic manifestation.

Therearesomelimitationsin concludingthisre-
view, aswhenitisclear that DC causesfat cdl lysisina
dose dependent manner?¥, is not clear whether sys-
temic sideeffectsare d so dose dependent, and the sug-
gestion to set amaximum dose for DC to avoid sys-
temic adverseevents may need further evaluation. In
addition, thereisno study that reveal ed the presence of
caspace-1 or pyroptotic cell deathiinlocal tissuesor
organsfollowing PC/DC subcutaneousinjection. There-
fore, hypothetical supposition of cytokine induces
pyroptos sindistant organ needsfurther gudiesto prove
it.

Inthefuture, studies need to be conducted to mea-
sureplasmacytokinelevel in PC/DC treated patientsin
relation with systemic sde effects, to eval uatethe safe
total amount of PC/DC injection. AsPC contributein
thelipolysisby causing apoptosis*®, devel opment of
PC/DC solutionwith lower DC content isadvisable.
However, further studies need to be conducted to test
theefficacy of thenew formula.

Recently, an extracorporea cytokinefilter wasde-
veloped to reduce cytokine level, and was tested in
650 cases without serious adverse events®. There-
fore, in casethe hypothesisistrue, for casesthat need
morethan the save dose, cytokinelevel monitoring and
theuseof acytokinefilter may be advisable.

CONCLUSION
Hightotal DC concentration issupposed to bethe
major cause of severeinflammation that may lead to

serious systemic sideeffects.
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