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Abstract: Lipodystrophy is an alteration of fat metabolism that commonly affects HIV-1 positive 25 

patients treated with antiretroviral therapy (ART). The facial area is most commonly affected by 26 

peripheral lipoatrophy, thus becoming a social stigma related to chronic HIV. Several treatments 27 

have been proposed such as modification of diet, lifestyle and both surgical and nonsurgical proce- 28 

dures. The goal of our systematic review is to examine published clinical studies involving the use 29 

of polyacrylamide filler for treatment of HIV FLA and to provide evidence-based recommendations 30 

based on published efficacy and safety data. Our research was performed on the published litera- 31 

ture until April 2021.Polyacrylamyde gel is a volumetric gel, has been proven stable, nontoxic, 32 

nonallergenic, nonembryotoxic, and nonabsorbable. Poly-L-lactic acid (PLA) is a biocompatible, bi- 33 

odegradable, synthetic polymer derived from Lactic acid. We believe is essential to draft a pre and 34 

post injection and operative protocol to define an even setting for the clinical condition. Is desirable 35 

if such specification are included in a large randomized controlled trial and the follow up is longer 36 

than the studies that we found, because as we have seen in literature are reported adverse events 37 

even 3 or 5 years after the injections. 38 

Keywords: HIV facial lipoatrophy; HIV lipodistrophy; facial volume loss; filler agent; highly active 39 

antiretroviral therapy; quality of life; polyacrylamide gel; polylactic acid. 40 

 41 

1. Introduction 42 

Lipodystrophy is an alteration of fat metabolism that commonly affects HIV-1 positive 43 

patients treated with antiretroviral therapy (ART). Thanks to ART, the HIV patients’ 44 

survival rate and quality of life increased, although new chronic complication and mor- 45 

phological changes such as lipodystrophy arose. Lipodystrophy is as a combination of 46 
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facial fat atrophy associated or not with peripheral lipoatrophy (leg arm and buttocks), 47 

intra-abdominal fat accumulation and a lipid redistribution: alterations of body-fat com- 48 

position has in fact been reported in 40–50% of all ambulatory HIV-positive patients [1- 49 

3]. The main risk factor of this condition is the use of thymidine analogues inhibitors of 50 

the reverse transcriptase, such as estavudine (D4T) or zidovudine (AZT) [4]. 51 

The facial area is most commonly affected by peripheral lipoatrophy, thus becoming a 52 

social stigma related to chronic HIV (a.k.a. facial wasting) [5]. Psychological conse- 53 

quences may be significant in many patients leading to reduced self-esteem, problems in 54 

social and sexual relations, anxiety and depression, and as a result leading to a reduction 55 

in antiretroviral therapy adherence [2,6-8]. Several treatments have been proposed such 56 

as modification of diet, lifestyle and both surgical and nonsurgical procedures [9-15]. If 57 

the clinical condition is characterized by facial lipoatrophy and body lipohypertrophy, 58 

structural fat grafting may be a feasible option, since it is possible to restore the face vol- 59 

ume and reshape the body at the same time [16,17]. On the other hand, if the clinical con- 60 

dition is mainly characterized by facial lipoatrophy other options are available such as 61 

the use of permanent, semipermanent or absorbable fillers [9,18,19]. 62 

Polyacrylamide gel was first introduced in aesthetic medicine in the Ukraine in the late 63 

1980s [20]. Today it is mainly produced by Contura International with the trade name 64 

Aquamid, while other producers of polyacrylamide exist on the market (ARGIFORM, 65 

AMAZINGEL, BIO-FORMACRYL, BIOALCAMID, OUTLINE). The features of this gel 66 

make it a versatile tool, being used in female stress urinary incontinence, osteoarthritis 67 

and cosmetics, specifically in lip volume enhancement and facial contouring [21,22].  68 

Polyacrylamide application is a minimally invasive and effective procedure, but possible 69 

complication related to the injection are reported as migration of the gel, fibrosis and 70 

visible accumulations [23]. Surgical intervention could be needed to deal with these 71 

cases [23,24], for these features Polyacrylamide is still not approved in many countries.  72 

Polylactic acid (PLA) is an aliphatic polymer derived from Lactic acid and since 1970 it 73 

has been approved by the Food and Drug Administration (FDA) for direct contact with 74 

biological fluids. 75 

PLA medical applications may vary, from tissue engineering, to sutures or bio absorba- 76 

ble medical implants [25]. 77 

PLA is been successfully used in cosmetic medicine to treat HIV associated lipodystro- 78 

phy [26]. As any injectable filler, PLA may cause adverse events related to the proce- 79 

dure, the most common including erythema, oedema and discomfort that generally re- 80 

solve spontaneously. Papules and nodules are late-onset complications that tend to arise 81 

several weeks after the treatment. A rare but serious complication is the inflammatory 82 

granuloma, an aggressive host rection to the filler, usually treated by the means of ster- 83 

oids or antimetabolites and 5-fluorouracil [27]. 84 

The aim of this systematic review of randomized controlled trials was to investigate the 85 

efficacy and safety of polyacrylamide gel injections compared to polylactic acid injection 86 

in restoring facial wasting. 87 

2. Materials and Methods 88 

Methods and inclusion criteria of this work were specified in advance and documented 89 

in a protocol, according to quality standards described in the PRISMA 2020 checklist 90 

[28].  91 
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2.1. Eligibility criteria  93 

The following focus question was developed according to the population, intervention, 94 

comparison, and outcome (PICO) study design: in patient affected by lipodystrophy 95 

HIV associated (P) is the polyacrylamide gel (I) effective in lipodystrophy correction (O) 96 

compared to polylactic acid found in literature (C)? The studies eligible for review were 97 

English written randomized controlled trials, describing patients with facial lipoatrophy 98 

HIV-related treatment. The participants and control group received either polyacryla- 99 

mide gel or polylactic acid. The studies included had to report a follow up of at least 24 100 

weeks, and at least one efficacy outcome. Articles were excluded when not reporting any 101 

of the efficacy outcome.  102 

2.2 Information sources 103 

The research was carried out up to April 7, 2021 on electronic databases PubMed/MED- 104 

LINE, Embase, and Cochrane. Article language was limited to English using the pro- 105 

vided filters. 106 

2.3 Search Strategy 107 

The keywords were used and combined with Boolean operators, adapted for every data- 108 

base, both as text words and Medical Search Headings (MeSH terms) as follows: (poly- 109 

acrylamide OR PAM OR PAGE OR polyacrylamide gel OR polyacrylamide hydrogel OR 110 

polyacrylamide hydro-gel OR polyacrylamide hydro gel) AND (human immunodefi- 111 

ciency virus OR HIV OR lipodystrophy) 112 

2.4 Selection and data collection process 113 

Two reviewers (L.P., G.L.G.) performed eligibility assessment, full-text inclusion and 114 

data extraction independently. Disagreements between reviewers were resolved by con- 115 

sensus. When consensus was not reached, a senior member mediated (R.R.). A standard 116 

chart form of the obtained data was prepared to facilitate comparison among the articles. 117 

2.5 Data items 118 

The following data from each study were extracted: Author’s name, publication year, 119 

country, ClinicalTrials.gov identifier/NCT number; enrolment criteria, type of dermal 120 

filler used, adverse effects related to the procedure, efficiency measures. 121 

2.5. Study risk of bias assessment  122 

Two independent reviewers (G.L.G., L.P.) performed quality assessments of the in- 123 

cluded studies, in cases of results discrepancies, a third senior reviewer (R.R.) was con- 124 

sulted. RoB 2 tool was used to assess randomized studies [29]. Three levels (Low, High 125 

Some Concerns) were used to present the risk of bias Robvis visualization tool web app 126 

was used to create “traffic light” plots of the domain-level judgements for each individ- 127 

ual result and weighted bar plots of the distribution of risk-of-bias judgements within 128 

each bias [30]. 129 

2.6 Effect measures 130 
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Injection points were expressed as integer numbers. Type of filler was expressed with 131 

molecule name and concentration in milliliter (ml). Adverse effects and efficiency 132 

measures were listed. 133 

2.7. Additional analyses 134 

No additional analyses were performed. 135 

3. Results 136 

3.1 Study Selection 137 

The PubMed search strategy identified 56 articles, the Cochrane Library search gave 82 138 

results, the Embase search reported 62 articles that were screened for abstract and lan- 139 

guage. After duplicate removal and eligibility assessment, 10 full-text articles were fi- 140 

nally selected for further evaluation. Of the 10 papers, 8 were excluded because they did 141 

not met the inclusion criteria, 7 were prospective studies 1 was a cross sectional study 142 

finally two paper were selected. Excluded works did not meet the inclusion criteria be- 143 

cause even if they were catalogued as controlled randomized trial reading the entire text 144 

resulted in other kind of works: prospective, nonrandomized, case report, commentary 145 

(Figure 1). 146 

 147 

Figure 1. Flow diagram of literature search and study selection. 148 

3.2 Study Characteristics 149 

The included studies for the analysis were listed in Table 1 (Narciso et al. 2009; Lafaurie 150 

et al., 2013) [31,32].  151 

Author Publicatio

n year 

Countr

y 

NCT 

number 

Enrolment 

criteria 

Type of filler Adverse effect Efficiency 

measures 
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Narciso 

et al. 

2009 Italy N.A. 18 years of age 

or older; HIV-

related 

lipodystrophy 

syndrome with 

severe FLA, 

eligible on the 

basis of 

physician’s 

recommendatio

n for corrective 

surgery; CD4 

count > 

100=mm3 ; HIV-

RNA < 1000 

copies=ml; and 

stable HAART 

therapy for at 

least 6 months 

 

Polylactic acid; 

Polyacrylamid

e hydrogel 

Minimal edema 

after 7 days 

(7.5%), 

ecchymoses after 

7 days (4.5%), 

bleeding (4.5%), 

local cutaneous 

injury (4.5%), 

and 

subcutaneous 

noninflammator

y nodules (1.5%) 

were the adverse 

effects observed 

 

HRQoL, 

(EQ-5D); 

change in 

FLA grading 

score 

using a 

validated 

FLA severity 

scale that 

ranged from 

grade 1 

(mild 

lipoatrophy) 

to grade 5 

(most severe 

lipoatrophy)

; HRQoL, 

(EQ-5D) 

 

 

Lafauri

e et al. 

2013 France  0038373

4 

 

Eligible patients 

were HIV-

infected adults, 

with 

antiretroviral 

therapy-

induced facial 

lipoatrophy and 

stable 

antiretroviral 

treatment for at 

least 3 months 

 

Polylactic acid; 

Polyacrylamid

e hydrogel 

Bleeding and 

haematoma at 

the injection site, 

vagal hypertonia 

during injections 

and oedema 

post-injections 

were the most 

frequently 

reported adverse 

events, vagal 

hypertonia 

 

patient 

satisfaction 

at week 48, 

assessed 

using a 

VAS , 

HRQoL 

(MOS-HIV) 

 152 

 153 

A total of 314 patients treated with dermal filler were evaluated. 154 

 155 

 156 

The primary outcome of Lafaurie’s study was to demonstrate the non-inferiority of Poly- 157 

acrilamide vs Polylactic acid using a visual analogue scale (VAS) at week 48. In 158 
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Narciso’s study the primary objective was to compare the change from baseline to the 159 

end of filling intervention for the immediate group or before the filling intervention for 160 

the delayed group in terms of the severity grade of the FLA assessed by physicians. Sec- 161 

ondary outcomes were to evaluate patients’s QoL and anxiety. 162 

3.3 Risk of bias in studies 163 

The analysis of the paper quality assessment is presented in Figure 2. 164 

 165 

Figure 2. ROB-2 Traffic Light Plot bias assessment. 166 

3.4 Results of individual studies 167 

Narciso in 2009 made a randomized, controlled, open-label single-center study and as- 168 

sessed efficacy and safety of the treatment of HIV associated facial lipoatrophy using 169 

facial injections of Poly-l-lactic acid or Polyacrylamide gel [31]. A total of 134 patients 170 

with lipoatrophy were randomly assigned to the immediate treatment arm or the de- 171 

layed one. Using a facial lipoatrophy severity scale they valuated changes on dermal 172 

thickness, the follow up was of 27 weeks for the immediate and 25 for delayed group. 173 

Secondary outcomes valuated in the study were safety with adverse events, quality of 174 

life and anxiety. 175 

Lafaurie in 2013 made a randomized single blinded trial comparing Polyacrylamide gel 176 

and Polylactic acid [32]. A total of 148 patients were included in the study were ran- 177 

domly assigned to receive intradermal injection with PH or PLA, the total duration of 178 

the study was of 96 weeks. Primary outcome was the patient satisfaction at week 48 as- 179 

sessed using a visual analogue scale, as secondary endpoint the study valuated quality 180 

of life, cheek thickness and skin fold. Adverse events let the evaluation and safety. 181 

4. Discussion 182 

Facial lipoatrophy is a distressing clinical condition for HIV patients treated with an- 183 

tiretroviral therapy, psychological impact is significant in many patients it even lead to a 184 

lack of compliance and adherence to the treatment [12].  185 

Biological and synthetic fillers have been developed for soft tissue augmentation and 186 

facial contouring, but none of these have been considered the method of choice to treat 187 

lipoatrophy. 188 
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Humans, from the dawn of time, searched the eternal youth as a key of happiness; face 189 

for its features is always been an important region where we concentrated efforts: facial 190 

painting, tattooing, piercing have been used to enhance appearance. Over the years ag- 191 

ing leads to a modification of the countenance, genetic factor and environment plays an 192 

essential role. Even if skin probably shows the most visible aging damage, modification 193 

of the deeper anatomic levels has an important role especially skull and facial fat pad 194 

[33]. Considering facial filler agents the aim since their use is to find the perfect sub- 195 

stance to replace volume and fill lines in the face. The first filler developed is been paraf- 196 

fine in 1850s and in the late 1800s is been introduced autologous fat injection for facial 197 

augmentation, its use is still popular today, but presents unpredictable longevity [34,35]. 198 

In 1940s was first introduced liquid silicone, at the beginning in Japan for breast aug- 199 

mentation, in 1960s it became a popular cosmetic treatment all over the world, in 1979 200 

FDA condemned the use of injectable silicone for the disastrous sequelae, such as granu- 201 

loma and fistula [36]. 202 

In 1981 FDA approved bovine collagen for cosmetic use, Zyderm (Allergan, Inc., Irvine, 203 

CA) [37]. 204 

Movies and society of 80s and 90s gave a big boost to the use of filler, a turning point 205 

was the approval of Hyaluronic Acid (HA) in 2003, it is a highly hydrophilic glycosa- 206 

minoglycan that is part of the extracellular matrix of a large variety of tissues in all or- 207 

ganisms, for its features HA remains the most widely used filler material [35]. 208 

Polyacrylamyde gel is a volumetric gel, consists of 2.5% cross-linked polyacrylamide 209 

and 97.5% pyrogen-free water. This filler has been proven stable, nontoxic, nonaller- 210 

genic, nonembryotoxic, and nonabsorbable [38]. PH produces an increase in subcutane- 211 

ous thickness of both nasolabial lines, which was maintained even after 36 months from 212 

its application [39]. 213 

Although some cases of impressive complications, such as cold and hot abscess 10 years 214 

following the injections have been reported [40,41]. 215 

Poly-L-lactic acid (PLA) is a biocompatible, biodegradable, synthetic polymer derived 216 

from Lactic acid that has been used since the mid 1990s in various maxillofacial and or- 217 

thopedic procedures [41]. Intradermal injections overlying facial lipoatrophic areas lead 218 

to a dermal width increase due to a fibroblast recall and collagen deposition that reduce 219 

the physical signs of lipoatrophy [42]. 220 

PLA is generally well tolerated usually showing minimal adverse events. Occasionally 221 

there can be more serious adverse effects such as subcutaneous nodules or granulomas 222 

formation; some of the causes are thought to be derived from an inadequate dilution, an 223 

allergic or aberrant inflammatory response or a superficial injection technique [43]. 224 

Standard criteria for the use of permanent filler in HIV related lipodystrophy is still lack- 225 

ing. Rauso et al. proposed a 2 ml of product (1 vial = 1 ml) was injected in every filling 226 

session, this kind of approach was made to induce a very minimal tissue response [44]. 227 

The study compared outcomes between a megafilling approach and a gradual build-up 228 

but it did not show difference in term of safety, nevertheless he concludes that with the 229 

megafilling procedure patient’s satisfaction is achieved earlier and it also leads to reduc- 230 

tion of hospital costs.  231 

Faundez et al proposed a sonographic evaluation after the filling procedure to identify 232 

filler deposits that was seen as an anechoic pseudocystic structure and it gave also the 233 

possibility to assess the rise in thickness of the treated area [39]. 234 
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If the clinical condition of the lipodystrophy is characterized by facial lipoatrophy and 235 

abdominal fat accumulation a possible way of treating the patient is exploiting the ex- 236 

cess fat and using it to restore facial features. In a study of Uzzan et al.  317 patients 237 

with lipodystrophy HIV related are treated using in 96% of the cases the periumbilical 238 

fat, other areas were nape and sacrum [45]. 239 

The technique used to is been described by Coleman (Lipostructure R), after taking the 240 

fat from the donor area, to reduce its reabsorption once injected, it has to be centrifuged 241 

for 3 minutes at 3000 rpm, then injected in the selected areas [46]. No immediate adverse 242 

events were recorded. The two main delayed adverse events were an excess of injected 243 

fat that needed to be aspirated, the second registred complication is been an asymmetry 244 

of results. Results were valuated one month after the procedure and then 6 month later, 245 

lipofilling intervention had different results depending on the treated area. Intervention 246 

on temporal region registered less satisfaction compared to zygomatic area or premaxil- 247 

lary region. Since the study did not registered any adverse event it is possible to define 248 

the technique as safe. If we compare to other filling procedure, with lipofilling there is 249 

no risk of systemic manifestation, nodules or granulomas, for the author these features 250 

should make lipofilling the election technique. Nevertheless, this technique depends on 251 

the quantity of abdominal fat to be a usable option. 252 

In Narciso’s study the primary objective was to evaluate the change from baseline to the 253 

end of the filling in the immediately treated group and only before surgery in the de- 254 

layed group in term , it has been used a validated Facial Lipoatrophy severity scale rated 255 

by the two plastic surgeon that undertook the interventions, the scale ranged from grade 256 

one (mild lipoatrophy) to grade 5 (most severe lipoatrophy) [47].  257 

At baseline most of the participants had an FLA severity grade of 3 or 4, the mean 258 

change for the immediate group was -3 and, naturally, 0.0 for the delayed group. Valuat- 259 

ing the single filler used the study showed a mean value of -3.2 for the patients treated 260 

with PH and -2.7 for the PLA arms. 261 

No significant differences between the immediate and delayed treatment groups were 262 

observed in terms of patient reported outcomes (PROs); the study was not able to show 263 

any significant diference between the two arms in Health Related Quality of Life (EQ-5D 264 

and ISSQoL), in social aspects, in relational-psychological consequences of body changes 265 

(Assessment of Body Change and Distress ABCD), as well as in anxiety-related concerns 266 

(self rated anxiety scale SAS). 267 

The author indicates relevant improvements in FLA severity scale treated with both fill- 268 

ers without providing which is the better solution. In addition, the Authors wish for the 269 

creation of a validate and reliable patient centred instrument to evaluate how lipoatro- 270 

phy impacts on quality of life of HIV infected patients. 271 

Lafaurie valuated with a visual analogue scale (VAS) the efficacy of PLA and PH, rang- 272 

ing from 0 (very dissatisfied) to 10 (very satisfied), it was analysed and compared at 273 

week 28, 48, 72 and 96 measuring at each visit chick thickness. PH was considered as 274 

non-inferior to PLA if the margin was less than 15% at week 48, this value corresponded 275 

to a difference of 1 point or less in VAS for the PH group compared to the PLA group. 276 

The main analysis was an intention to treat analysis at week (ITT) 48, results demon- 277 

strated the non-inferiority of PH vs. PLA, respectively 7.5 and 7.1 with a difference of 278 

+0.4. Measurement at week 96 confirmed the non-inferiority of PH vs PLA with values 279 

of 6.7 and 6.9 respectively and a difference of +0.2, having a slightly greater increase in 280 

the PH arms. In the study quality of life was valuated as a secondary efficacy outcome, it 281 

has been used the MOS-HIV score that gave similar results in the two treatment. 282 
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From our literature research data showed that with the use of PH for the treatment of 283 

facial lipoatrophy, it is possible to obtain favourable results with good aesthetic gains, as 284 

well as studies that valuated PLA injections to treat HIV related lipoatrophy with posi- 285 

tive results [48-52]. 286 

Facial fillers represent an ever-expanding market, therefore an important topic in litera- 287 

ture is, over their use, how to valuate and eventually treat their complications. These 288 

complications range from bruising to oedema to a small bump underneath the skin to 289 

more serious consequence such as vascular occlusion, that can lead to skin necrosis or 290 

permanent vision loss, depending on the injected vessel; in case of embolization proper 291 

and prompt use of hyaluronidase is mandatory [53-56]. 292 

In the valuated studies the most frequent complications described were bleeding and 293 

ecchymoses at the injection site, vagal hypertonia during injections and minimal oedema 294 

post-injections were the most frequently reported adverse events and subcutaneous nod- 295 

ules. All the complications and the adverse events were mild and didn’t lead to give up 296 

the trial and were treated with conservative procedures. 297 

In Lafaurie’s study were registered four patients that between 15 to 23 months after Pol- 298 

yacrylamide injection developed a large inflammatory lesion at the injection site, surgi- 299 

cal drainage was necessary only in two cases, three of them needed antibiotic treatment 300 

and one of them had spontaneous resolution. 301 

Nevertheless in literature for polyacrylamide gel are described late onset complication, 302 

in an work of Liu et al. is been described two case series of patients that received Poly- 303 

acrylamide injections, the first one after 6 years from the treatment created a bony defect 304 

and the chin tissue was mingled with a jelly material that needed a surgical intervention 305 

[57]. The second case is a patient that after 3 years from the PH injection developed ul- 306 

cers in the site of the injection that needed debridement. 307 

The study underlines the necessity of longer follow-up, possibly with randomized trials 308 

in order to have more reliable results. 309 

4.1 Limitations  310 

Our study has several limitations. 311 

The research of RCTs didn’t show any recent article, using filters on the research and 312 

reducing it to only randomized controlled trials it came out that most of them even if 313 

where catalogued as RCTs were cross-sectional study, didn’t have any randomization, 314 

or were prospective studies.  315 

Another limit that we found is the absence of an RCT with a long period of follow up, as 316 

we have seen before in literature is described the presence of long-term complication 317 

that can be even more serious that the early onset one. In a study of Negredo et al.  it 318 

was performed a cross-sectional study to evaluate the 10 years safety of polyacrylamide 319 

hydrogel [58].  320 

In a study of Mundada is proposed an imaging study with MRI and PET CT to evaluate 321 

the distribution of facial fillers and complications [59].  322 

5. Conclusions 323 

Due to high risk of bias studies, it is hard to evaluate the efficacy of a specific treatment, 324 

however article analysis and comparison suggested some effective insights. 325 
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MRI and CT might be used to have an objective evaluation of the tissue after the treat- 326 

ment and eventually valuate complications. Ultrasound evaluation is a cost-effective 327 

procedure to assess volume augmentation. Patient reported outcome with standard test 328 

should be used. 329 

We believe is essential to draft a pre- and post-injection and operative protocol to define 330 

an even setting for the clinical condition. Is desirable if such specifications are included 331 

in a large randomized controlled trial and the follow up is longer than the studies that 332 

we found, because as we have seen in literature are reported adverse events even 3 or 5 333 

years after the injections.  334 
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