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Abstract

Background Highly active antiretroviral therapy (HA-

ART) is associated with facial lipoatrophy, which is

potentially stigmatizing for HIV-positive patients. We

assessed the long-term effects of polyalkylimide gel

injections on the severity of lipoatrophy and quality of life

of patients on HAART.

Methods A prospective study was performed of 17 HIV-

positive patients with grade 2 and grade 3 facial lipoatro-

phy. A mean volume of 14 cc of polyalkylimide gel (Bio-

AlcamidTM) was injected subcutaneously at one or more

sites of the face in a single stage. Each patient was seen for

follow-up after 3, 12, 24, and 48 weeks. The severity of

lipoatrophy and the quality of life was assessed using a

self-report questionnaire containing the relevant parts of

the SF-36, MOS-HIV, and CES-D.

Results The severity of facial lipoatrophy decreased sig-

nificantly from baseline over 48 weeks. Quality of life

improved significantly from baseline over 48 weeks for

mental health and social functioning. Depression at week

48 was significantly correlated with the extent to which

lipoatrophy had disappeared at week 48.

Conclusion Individualized volumes of polyalkylimide gel

injected in one session significantly decreased the sub-

jective severity of lipoatrophy and improved the quality of

life of HIV-positive patients with grade 2 and 3 lipoatro-

phy, even in the four patients who had complications.
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The introduction of highly active antiretroviral therapy

(HAART) for HIV-1 infection has been accompanied by a

marked reduction in HIV-related morbidity and mortality

[1]. However, prolonged HAART has been associated with

the lipodystrophy syndrome [2]. The physical features of

this syndrome include peripheral lipoatrophy of the face,

limbs, and buttocks and central subcutaneous fat accumu-

lation of the abdomen, breasts, and dorsocervical spine.

Lipoatrophy and lipoaccumulation may concomitantly

present in the same individual. The overall reported prev-

alence of at least one physical feature of this syndrome is

50% after 12–18 months of HAART. Of these, facial lip-

oatrophy in particular is disfiguring and potentially

stigmatizing because affected individuals usually have

good virologic and immunologic response to HAART and

feel healthy but often appear quite the opposite. Previous

studies have shown that lipodystrophy syndrome is asso-

ciated with a reduced well-being and quality of life [3–5].

Moreover, it may hinder adherence to antiretroviral treat-

ment, thereby reducing its effectiveness [4, 5].

No definite cure for lipodystrophy syndrome is available

so far [2], but various attempts have been made to diminish
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the characteristic facial wasting. As such, structured

interruption of HAART [6], switching HAART regimens

[7–9], other pharmacologic approaches such as glitazones

[9, 10], and a growth hormone secretagogue (GHRH) [9,

11] have been tried without adequate results. Other options

like dermal fat grafts [12, 13], submalar silicon implants

[12], autologous fat injections [13, 14], injections of re-

sorbable filler materials [9, 12, 15, 16], and injections of

liquid, permanent filler materials have been used to treat

facial lipoatrophy [9, 15, 17–23]. In a previous study we

suggested that polyalkylimide gel (PAIG, Bio-AlcamidTM,

Polymekon Biotech Industry, Milan, Italy) may suit the

purpose of correcting HAART-related facial lipoatrophy

[24]. Polyalkylimide gel is a nonresorbable, nondegradable

filler that may be used in high volumes [22]. To assess our

suggestion, we initiated a prospective study on the long-

term effects on the severity of lipoatrophy and the quality

of life of a single-stage treatment with polyalkylimide gel

injections in HIV-positive patients.

Patients and Methods

Between December 2004 and December 2005, we screened

24 consecutive HIV-positive patients who were treated at

the outpatient clinic of the Department of Internal Medi-

cine in the Onze Lieve Vrouwe Gasthuis as potential

candidates for our study. Eligible patients were older than

18 years, had lipoatrophy of the face, and were on a HA-

ART regimen containing at least three antiretroviral agents

from two different classes (triple antiretroviral therapy).

Exclusion criteria were grade 1 lipoatrophy according to

the grading system proposed by Hillebrand et al. [25].

With these criteria, 1 female and 16 male patients were

included in this prospective study (Table 1). Written

informed consent was obtained from all patients.

Procedure

Patients on anticoagulation therapy were required to

interrupt this therapy 3 days before treatment through

2 days after. Preoperatively, all patients were given a sin-

gle dose of claritromicin 1000 mg orally (Klacid SR,

Abbott BV, Hoofddorp, The Netherlands). The injection

sites were infiltrated with lidocaine 2% and epinephrine

1:100.000. Using an 18-gauge, 1.5–in. needle, polyalkyli-

mide gel (Bio-AlcamidTM, Polymekon Biotech Industry,

Milan, Italy) was bilaterally injected subcutaneously at one

or more sites of the face as a single-stage procedure. All

injections were done by one physician (LvR) experienced

in the use of polyalkylimide to prevent bias. The total

amount of injected material ranged from 5 to 31.5 cc

(mean = 14 cc) per patient. Patients were instructed not to

touch the injected sites for the first 4 hours after injection

and to avoid high pressure at these sites for 3 weeks. They

were allowed to wash, shave, and use makeup but were

advised to avoid the sun for 4 weeks.

Assessment of Outcome

The patients were seen for follow-up at the outpatient clinic

after 3, 12, 24, and 48 weeks. At each follow-up visit a

clinical evaluation was performed for possible complaints

or complications and for the stability of the effect of

injections, and quality of life was assessed.

Patients were asked to rate the severity of their current

facial lipoatrophy on a six-point scale ranging from ‘‘very

severe’’ to ‘‘absent,’’ to rate the extent to which their facial

lipoatrophy had disappeared on a five-point scale ranging

from ‘‘completely’’ to ‘‘not at all,’’ and to rate their satis-

faction with the result of polyalkylimide gel injections on a

five-point scale ranging from ‘‘very satisfied’’ to ‘‘very dis-

satisfied.’’ They were also asked if they considered additional

treatment of their facial lipoatrophy necessary (yes/no).

Quality of life (QoL) was assessed using a self-report

questionnaire with proven reliability and validity. Because

we had anticipated that facial lipoatrophy would predom-

inantly affect the patients’ psychological functioning and

their ability to participate in social and occupational

activities, the questionnaire included the social functioning,

role functioning–physical, role functioning–emotional, and

mental health dimension of the Short Form 36-item health

survey (SF-36) [26]. In addition, it included the social

functioning and the role functioning dimensions of the

Medical Outcomes Study health survey for HIV (MOS-

HIV) [27]. Each dimension of the SF-36 and the MOS-HIV

was scored from 0 to 100, with higher scores indicating

better QoL. Possible feelings of depression were measured

using the 20-item Center for Epidemiological Studies

Depression scale (CES-D) [28]. CES-D scores may range

Table 1 Median characteristics (and range) of the 17 patients

included in this study

Age 48 years (35–58)

BMI 21.5 kg/m2 (15.8–25.8)

CD4 count 540 cells/mm3 (145–910)

Viral load 1717 (158–20,106)

Gradea 2 (2–3)

Volumeb 12 cc (5–32)

Locationsc 4 (2–6)

a Grade of lipoatrophy according to Hillebrand et al. [25]
b Total volume of injected polyalkylimide gel
c Number of facial locations injected
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from 0 to 60, with higher scores indicating more severe

depression. Scores higher than 16 are indicative of

depressive symptoms.

Statistical Analysis

Data analysis was conducted using SPSS software version

11 for Windows (SPSS Inc., Chicago, IL, USA). We

compared baseline QoL measurements with QoL mea-

surements after 48 weeks using Wilcoxon tests for paired

samples. If a statistically significant effect was found, we

additionally conducted post hoc Wilcoxon paired-samples

tests comparing baseline QoL with the QoL measurements

after 3, 12, and 24 weeks. This was done to avoid type 1

errors resulting from multiple testing. To investigate the

impact of complications of polyalkylimide gel injections

on QoL, the QoL at week 48 of patients who had an

eventful follow-up was compared with that of patients

without complications by use of Wilcoxon tests for inde-

pendent samples. Two-sided p values less than 0.05 were

considered to indicate statistical significance.

The correlation between depression and both the

severity of self-reported lipoatrophy and the extent to

which lipoatrophy had disappeared at week 48 was asses-

sed using Spearman correlation coefficients.

Results

During follow-up, 4 of the 17 patients (23.5%) reported a

complication. These complications varied from capsule

formation or gel migration that did not need additional

intervention (n = 3) to an infection at one injection site

necessitating surgical drainage (n = 1). Occurrence of

complications was not correlated with age, body mass

index, viral load, CD-4 cell count, grade of facial lipoat-

rophy, location of injection, or volume of injected

polyalkylimide gel.

At week 48, 16 patients indicated the extent to which

facial lipoatrophy had disappeared. This was regarded as

‘‘completely’’ by three patients (0.19), ‘‘largely’’ by seven

Table 2 Severity of facial lipoatrophy as reported by the patients at

baseline and 3, 12, 24, and 48 weeks after single-stage treatment

Severity of

facial

lipoatrophy

Baseline

(n = 17)

3 weeks

(n = 15)

12 weeks

(n = 13)

24 weeks

(n = 11)

48 weeks

(n = 16)

Very

severe

3 1 – – 1

Severe 6 – – – –

Moderate 8 6 2 2 5

Mild – 2 4 3 5

Very mild – 5 4 4 2

None – 1 3 2 3

Fig. 1 (a) Facial appearance before (left) and 48 weeks after (right)

polyalkylimide injection in a 44-year-old patient with grade 2

lipoatrophy with a total of 14 cc injected apical and distal in the

nasolabial fold. (b) A 47-year-old patient with grade 3 lipoatrophy

with 24 cc injected in the nasolabial fold and temporal region. (c ) A

48-year-old patient with grade 3 lipoatrophy with 23.5 cc injected in

the nasolabial fold and temporal region
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patients (0.44), ‘‘about half’’ by three patients (0.19), ‘‘a

little’’ by two patients (0.13), and as ‘‘hardly to not at all’’

by one patient (0.06) (Table 2). Nine patients (0.56) were

very satisfied or satisfied with the final result, four patients

were neither satisfied nor dissatisfied (0.25), two were

dissatisfied (0.13), and one was very dissatisfied (0.06).

Nine of 14 patients (64.3%) reported that in their opinion

additional treatment would still be necessary.

The reported severity of facial lipoatrophy decreased

significantly from baseline over 48 weeks (Wilcoxon test,

p = 0.002). The median (IQR) reported severity of facial

lipoatrophy at week 48 was mild (very mild–moderate).

Post hoc tests revealed that the decrease in severity of

lipoatrophy from baseline was statistically significant from

week 3 onward (Fig. 1). Patients who previously had

complications considered their lipoatrophy to be more

severe (p = 0.058) and reported their lipoatrophy to have

disappeared to a lesser extent (p = 0.058) at week 48.

Quality of mental health (Wilcoxon test, p = 0.049),

and social functioning (Wilcoxon test, p = 0.046)

improved significantly from baseline over 48 weeks

(Table 3). Post hoc tests revealed that the improvement in

mental health became apparent only at week 48, whereas

social functioning tended to improve from week 12 onward

(p = 0.084).

Depression tended to decline from baseline over

48 weeks (Wilcoxon test, p = 0.069). Post hoc tests

revealed that depression tended to decline from baseline

to week 3 (Wilcoxon test, p = 0.090), but the decline in

depression was most pronounced at week 24 (Wilcoxon

test, p = 0.018). Depression at week 48 was signifi-

cantly correlated with the extent to which lipoatrophy

had disappeared at week 48 (Spearman correla-

tion = 0.56, p = 0.031) (Fig. 2) and with the severity of

lipoatrophy at week 48 (Spearman correlation = 0.59,

p = 0.022).

Discussion

This study shows that individualized amounts of poly-

alkylimide gel injected in a single session may significantly

decrease the subjective severity of grade 2 and grade 3

facial lipoatrophy in HIV-positive patients on HAART. It

improved quality of life with respect to mental health and

social functioning, even in the four patients in whom

complications occurred.

Other injectable permanent fillers such as liquid silicone

[17], polyactic acid (NewfillTM, SculptraTM) [15, 18–20],

polymethylmethacrylate (ArtecollTM) [9], polyacrylamide

Table 3 Mean outcome (and standard error) of patients’ quality-of-life measurements at baseline and 3, 12, 24, and 48 weeks after treatment

Baseline (n = 17) 3 weeks (n = 15) 12 weeks (n = 14) 24 weeks (n = 12) 48 weeks (n = 17)

Depression (CES-D)* 13.4 (3.4) 14.1 (2.6) 8.6 (3.1) 9.3 (2.7) 10.5 (2.4)

Function-physical (SF36)** 69.1 (9.5) 65.0 (10.9) 75.0 (10.1) 72.7 (10.9) 71.9 (8.2)

Function-emotional (SF36)** 86.3 (8.1) 84.4 (9.1) 89.7 (7.9) 90.0 (10.0) 85.4 (8.6)

Social functioning (SF36)** 72.8 (7.4) 70.0 (6.8) 81.2 (5.2) 79.2 (6.4) 78.7 (4.5)

Mental health (SF36)** 69.8 (5.4) 69.1 (4.0) 79.8 (4.0) 68.4 (3.9) 77.5 (3.7)

Role function (MOS HIV)** 58.8 (10.7) 53.3 (11.4) 75.0 (11.5) 79.2 (9.6) 71.9 (7.9)

Social function (MOS HIV)** 69.4 (6.7) 72.0 (5.5) 83.3 (5.9) 80.0 (7.4) 82.5 (5.4)

CES-D = Center for Epidemiological Studies Depression scale [28]; SF36 = Short Form 36-item health survey [26]; MOS HIV = Medical

Outcomes Study health survey for HIV [27]

Note that high scores on the CES-D depression scale indicate higher levels of depression (*), whereas high scores on the remaining scales

indicate better quality of life (**)

Fig. 2 Correlation between feelings of depression as scored by the

CES-D scale (Y axis) [28] and the extent to which the facial

lipoatrophy had been corrected after 48 weeks according to the

patients (X axis)

876 Aesth Plast Surg (2008) 32:873–878

123



(AquamidTM) [9, 20], or calcium hydroxylapatite (Radi-

esseTM) [21] have been used to treat facial lipoatrophy.

However, because larger quantities of polyalkylimide

compared with other fillers can be injected in a single stage

and based on vast experience of its use with healthy sub-

jects, we suggested its use to correct lipoatrophy in HIV-

positive subjects [24]. Such use has been studied by others

[22, 23, 29], but these studies did not feature standardized

assessment of the aesthetic and psychosocial outcome or a

one-stage setting of injections.

Unlike others [22, 23, 29], we encountered minor com-

plications in three of our patients and a major complication

necessitating additional surgery in one. This may be

explained by the higher total volumes injected and by our

application of a single prophylactic dose of claritromicin

instead of a 3–7-day antibiotic course. That complications

occur after polyalkylimide gel injections has been reported

previously by both our group [24] and others [30].

Autologous fat injection may be a better alternative

because it lacks the complications of injectable fillers [13,

14], but this technique is not always available. At the start

of our study sufficient clinical experience in the use of fat

injections as part of the study was not available to our

patients in Amsterdam. Future studies should compare the

outcome of such autologous injections with that of allo-

plastic injections in these patients. Provided that a larger

study population would be included, it would then be

possible to statistically distinguish between the outcomes

in patients with various characteristics and to further assess

risk factors for an eventful outcome. Meanwhile, we con-

clude that polyalkylimide gel injections should be

considered an addition to the armamentarium for treatment

of facial lipoatrophy in HIV-positive patients.
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