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Abstract

:

Since the advent of HIV antiretroviral therapies at the end of the 20th century, the morbidity and mortality rates associated with HIV infection have decreased dramatically. Unfortunately, these benefits are associated with substantial morphologic changes in the body, such as abnormal fat distribution with peripheral lipohypertrophy and facial lipoatrophy. Facial wasting is considered the major stigma for HIV–infected people and may result in reduced antiretroviral adherence. Patients suffering from the stigmata of HIV infection can benefit from non-surgical aesthetic treatments performed with fillers or lipolytic agents that provide a quick and reliable service for facial rejuvenation, with high patient satisfaction and a low risk of complications. In the present paper, a retrospective analysis of complications following non-surgical aesthetic treatments (calcium hydroxyapatite-based filler, hyaluronic acid filler, polyacrylamide hydrogel filler and dehoxycholic acid injections), in a cohort of 116 consecutive HIV+ patients, treated over a period of 12 years, was performed. With the exception of the tardive swelling reported after calcium hydroxyapatite injections, complications were recorded just after polyacrylamide hydrogel treatment as small, palpable, nonvisible nodules or aseptic abscess. Our experience is consistent with those already published in the literature and the complication rate seems to be comparable to non-infected patients.
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1. Introduction


Since the advent of HIV antiretroviral therapies at the end of the 20th century, the morbidity and mortality rates associated with HIV infection have decreased dramatically [1,2]. Unfortunately, these benefits are associated with substantial morphologic changes in the body, such as abnormal fat distribution with peripheral lipohypertrophy (gynecomastia, buffalo hump, etc.) and facial wasting, as well as potential systemic adverse effects. Facial lipoatrophy, defined as flattening or indentation of normally convex facial contours, is the major stigma for human immunodeficiency virus-infected people [3,4]. It can have dramatic effects on their self-esteem and socialization, and it may result in reduced antiretroviral adherence [5]. During the years, an increasing number of HIV patients receiving highly active antiretroviral therapy had medical consultations requesting an option to correct their resulting deformities, such as buffalo hump and facial wasting [6].



Surgical and non-surgical strategies have been introduced to restore facial features in the patient population. The use of peripheral hypertrophied fat to restore the facial lipoatrophy with lipofilling theoretically seems to be the best option. In fact, during the same operation not only can facial wasting be treated, but body contouring procedures can also be performed [7,8]. On the other hand, not all patients present both facial lipoatrophy and body lipohypetrophy. Moreover, as for the procedures performed only for cosmetic purposes, not all patients are prone to a surgical approach [9,10]. The request for non-surgical aesthetic procedures has increased during the last 20 years. Statistics released by the American Society for Aesthetic Plastic Surgery in 2016 showed a dramatic increase in surgical and non-surgical cosmetic procedures throughout the preceding 20 years [11]. The number of plastic surgery procedures doubled from 1995 to 2015 and the quantity of non-surgical cosmetic procedures increased by 12-fold, which demonstrates that an increasing number of subjects are seeking cosmetic improvements and that non-surgical procedures are preferred over surgical interventions [10].



Aesthetic procedures to improve facial wrinkles and folds have been widely described in the literature: filler injection has been among the most frequently used treatments in facial recontouring, restoring a smoother and more youthful looking appearance [12]. Hyaluronic acid (HA) filler is an attractive substance to be used as filler, which is because of its features such as the ability to bind to large amounts of water and the natural presence of HA in the skin. It is synthesized on cell membrane of fibroblasts and keratinocytes, and also plays an important role in skin hydration facilitating cellular movement in inflammation and wound healing and its decrease is associated with skin aging [12,13]. HA injection was the second most popular nonsurgical cosmetic with a 60% increase from 2014 to 2018 and this could be explained by its affordability, minimal downtime, immediate results, minimal invasiveness and good safety profile, deriving from the feature that HA can be dissolved easily with hyaluronidase in case of complications [14]. Deep injections may yield an enduring result: Mashiko demonstrated that semi-permanent volumizing effects can be achieved if the target area has an underlying bony floor, hypothesizing that periosteal stem cells, activated by HA, potentiate the volumizing effect [15]. Calcium hydroxylapatite (CaHA)filler is an injectable, biocompatible, nontoxic, non-irritating and nonantigenic material composed of synthetic calcium hydroxylapatite microspheres suspended in an aqueous carrier gel [16]. In 2006, its use was approved by Food and Drug Administration for the restoration and correction of the signs of lipoatrophy in individuals with HIV. After injection, the carrier gel is gradually absorbed and the CaHA particles remain. A local fibroblastic response at the site results in collagen matrix encapsulation of the CaHA particles resulting in a long-lasting implant with characteristics similar to those of adjacent tissue. Even if calcium hydroxylapatite filler effectively ameliorates facial appearance of patients, the injection could be painful as in case of injection of a large volume of product to correct HIV-related facial lipoatrophy. However, mixing it with local anesthetic and adrenaline can reduce pain during injection and the percentage of ecchymosis. Polyacrylamide hydrogel is a permanent filler made up of a homogenous transparent gel of 2.5% cross-linked polyacrylamide and 97.5% sterile water. The volume of the implant is given by water not from a solid product. The body accepts the gel and forms a thin membrane around the implant that helps to keep it in place. As the gel is very elastic, it moves with all facial expression [17]. The use of permanent fillers is still debated: proponents of non-permanent fillers stress the importance of how aging will continually change the overlying structure of a person’s face. However, patient affected by facial wasting ask for a permanent solution more often. It has demonstrated efficacy from its indications in facial recontouring as lip augmentation, smoothing of nasolabial folds, filling depressed mouth corners and perioral wrinkles [18]. However, it is mandatory to discuss with the patient before the treatment about complications, that include hematomas, edema, alteration of skin pigment, itching or dramatic product infection that can appear also after a long time from the implantation. Even if various tools are available for nonsurgical rejuvenation of the face, until recent years, cosmetic lipolytic injectables were lacking. Since 2015 in USA and Canada and 2 years later in parts of Europe as Italy, Poland and Check Republic, a dehoxycholic acid-based product has been available. The product is used according to a specific injection protocol, which includes a grid specifying proper placement. After dehoxycholic acid (DCA) injections, a various degree of swelling, redness and bruising of the injected area could be recorded [19]. Moreover, DCA injection could cause pain to the patient and this potential problem could be avoided by mixing DCA with lidocaine, effectively minimizing pain during injection.



In addition, patients suffering the stigmata of HIV infection can benefit of non-surgical aesthetic treatments performed with fillers or lipolytic agents [18,19].



Office-based, minimally invasive aesthetic techniques are in high demand since they provide a quick and reliable service for facial rejuvenation with a low risk of complications and high patient satisfaction; however, as with any surgical procedure, complications can occur [20].



In the present paper, a retrospective analysis of complications following non-surgical aesthetic treatments in a cohort of 116 consecutive HIV+ patients, treated over a period of 12 years, was performed.




2. Materials and Methods


A retrospective evaluation of the complications related to cosmetic medical treatment performed on HIV+ patients presenting facial wasting or head and neck lipodystrophy, treated between January 2008 and December 2020, was performed. All the treatments were performed in private practices or in a public setting at the Maxillo-Facial Surgery Complex Unit of the Second University of Naples, renamed “Luigi Vanvitelli” University Hospital in 2016. The study was approved by the internal ethical committee of the University (AOU-SUN 167/2011). A total of 116 consecutive patients (21 females and 95 males), with ages ranging from 36 to 62 years old (mean 46.5 years old) were treated. Eligible criteria for inclusion: aged 18 and older, facial lipoatrophy, HIV-positive, patients receiving antiretroviral therapy, normal laboratory blood test examination performed at least 6 months earlier (serum chemistry, liver function tests, prothrombin time/partial thromboplastin time) with CD4 count at least 250/mm3 or greater, and a viral load lowers than 5000 copies/mL. Excluded from participation were patients already receiving facial injections of any other product. Other exclusion criteria were any active infections on the face, active treatment with interferon or systemic corticosteroids, pregnancy, breastfeeding, known preexisting renal disease and poorly controlled diabetes mellitus.



All 116 patients were concerned regarding facial lipoatrophy; four of them also presented head and neck lipohypetrophy (three with buffalo hump and one with bullfrog neck). Patients were scored with the James–Carruthers Facial Lipoatrophy Severity Scale [21] (Table 1): 16 patients were scored as 1, 23 patients were scored as 2, 48 were scored as 3, and 29 were scored as 4.



One hundred sixteen consecutive HIV+ patients were treated in order to reduce and/or ameliorate head and neck stigmata of the infection. In order to solve facial wasting, 42 patients received polyacrylamide hydrogel filler injections (Figure 1, Figure 2 and Figure 3), 53 patients received calcium hydroxyapatite (CaHA)-based fillers and 21 hyaluronic acid (HA) fillers, four patients also received dehoxycholic acid (DCA) injections to reduce buffalo hump in three cases and submental fullness (bullfrog neck) in one more case.



Facial rehabilitation was performed in one or more sessions of injections; each patient received the amount of product needed for full rehabilitation according to the patient’s wishes in one or more sessions. Patients injected with polyacrylamide hydrogel were rehabilitated in 2.4 sessions on average. When CaHA or HA were injected, a lower number of session were recorded—1.3 and 1.1 sessions on average, respectively. Most of the patients injected with polyacrylamide hydrogel or CaHA fillers received a first “mega filling session” [22,23].



The main focus of the filler injections was to restore facial wasting, in order to improve this HIV-related stigmata. A triangular area of the face, previously described by Rauso et al., between the anterior margin of masseter muscle, the naso-labial fold and the malar area was injected as a focus and surrounding tissues were faded [24,25,26].



Patients receiving CaHA or HA fillers were re-injected after 8 to 12 months due to the transient effect of the medical device used. CaHA and HA filler injections were repeated at the University Hospital for 2 years; later, the use of these medical devices was stopped and they were not supplied anymore (in Italy all the procedures performed by the National Health Service are free of charge for patients). When these procedures were performed in private practices, filler injections were repeated for as long as patients were willing to receive them (most of them interrupted the injections for economic reasons).



Prophylactic antibiotic therapy was administrated and a previously-described aseptic protocol was applied only when a permanent filler (polyacrylamide hydrogel) was used [20]. DCA injections were performed in three patients injected with polyacrylamide hydrogel and one with calcium hydroxyapatite (Figure 4, Figure 5 and Figure 6); DCA injections were performed separately from filler injections, at least 30 months apart from an injection session. Prophylactic antibiotic therapy was never administered when DCA was injected. Only 1 session of DCA injection was performed per each patient.



A total of 286 sessions of filler injections were performed between 2008 and 2020 in this patient population.



Follow-up ranged between 6 months and 9 years; follow up in patients receiving HA, CaHA and DCA was shorter compared to those injected with polyacrylamide hydrogel, respectively 1.2 years and 2.8 years on average.




3. Results


Bruising, redness and a variable grade of swelling were transient records in all the patients receiving filler injection and these self-resolved within 2 to 7 days. After DCA injections, a huge degree of swelling, redness and bruising of the injected area was recorded for a time between 15 and 24 days (Figure 7).



Patients receiving HA and DCA injections did not experience other complications. In a patient receiving CaHA, tardive huge swelling developed 3 weeks after the injections and the clinical situation was resolved after 3 days of oral corticosteroid therapy. Patients receiving polyacrylamide hydrogel injections showed small, palpable, nonvisible nodules in 13 cases in the first 5 years of follow up; after that period, most of the patients were lost for follow up. Two patients experienced gel induration after 8 years: one of them developed an aseptic abscess requiring drainage (Table 2). One more patient developed a huge abscess requiring surgical drainage 10 years after the injections (Figure 8, Figure 9 and Figure 10).



Only these three patients were followed up for 9 years, due to the complications developed.




4. Discussion


The use of highly-active retroviral therapy (HAART) with protease inhibitors, first described in the United States in 1997, has demonstrated a significant clinical benefit in the treatment of HIV infection [1,2]. Within one year of its introduction, mortality rates dropped by 45% and there was a significant decline in the number of reported AIDS-defining diseases. However, as in most chronic pharmacological therapies, there are several side effects, such as diarrhea, renal calculi, nausea and perioral paraesthesia [3,4].



One medication-associated condition that has become prevalent among HIV-infected patients is HIV-associated lipodystrophy, a syndrome characterized by abnormal fat metabolism and deposition. Broadly speaking, lipodystrophy syndrome is composed of three components: lipoatrophy (subcutaneous fat loss in the face, limbs and buttocks), lipohypertrophy (fat accumulation in the abdomen, dorso-cervical or cervical fat pads) and metabolic disturbance (insulin resistance, hypercholesterolemia and hypertriglyceridemia) [6].



Facial lipoatrophy, also known as facial wasting, is the most distressing manifestation for HIV patients. It can be stigmatizing, severely affecting quality of life and self-esteem, and it may result in reduced antiretroviral adherence [5].



A number of medical, pharmacological, and surgical therapies are used to treat HIV lipodystrophy. In addition to physical exercise and nutritional counselling to prevent the loss of lean body mass, anabolic steroid hormones, testosterone and human growth hormone have increasingly been used in these patients, with varied success and significant side effects [6]. Therefore, ever-increasing numbers of HIV patients receiving HAART are presenting to aesthetic physicians requesting non-surgical procedure to ameliorate the unwanted side effects of their treatment protocol such as facial wasting and buffalo hump.



As stated by De Santis et al., HIV+ patients are considered a very high-risk group in terms of susceptibility to infections [27,28]: probably due to this reasons, physicians are often afraid to treat this patient population.



However medical literature shows that facial fillers are a reasonable option when facial lipoatrophy is the only stigmata of lipodystrophy; Sturm et al. performed a systematic review to determine the safety and efficacy of permanent and semipermanent dermal fillers to treat the visible effects of HIV-associated facial lipoatrophy [18]. They affirmed that the small number of well-designed studies limited the ability to draw firm conclusions; however, polylactic acid and polyacrylamide gel were the dermal fillers most used and the studies cited by the authors showed that these fillers do not tend to cause serious short-term adverse events [18].



In the present retrospective study, the authors investigated the complication rates of non-surgical aesthetic procedures in HIV+ patients in a long-range period, from 2008 to 2020. In the paper released by Levy and Emer regarding the complications of minimally invasive cosmetic procedures (considering non-infected patients), bruising, erythema and pain were found to be the most common complications with injectables [20]. In the present cohort of patients the most common transient and self-resolved complications were also bruising and redness. Infection was never observed with HA and CaHA fillers; in patients treated with polyacrylamide hydrogel, early complications were similar to those of HA and CaHA, with the exception of small palpable non-visible nodules in 13 patients over 42 (30.9%), which persisted at 5 years follow-up. Three cases of late-onset complications, one gel induration and two abscesses were also recorded (7.1%).



In the medical literature, the use of polyacrylamide hydrogel filler has shown contrasting results. Pallua and Walter, in a prospective multi-center study of 251 patients, with a 5-year assessment of safety and aesthetic results after facial soft-tissue augmentation with polyacrylamide hydrogel, recorded a total of 53 adverse events and two serious adverse events related to treatment, thirteen adverse events which were gel indurations and four cases of infection [29]. On the other hand, Manafi et al. published a series of unacceptable results following polyacrylamide hydrogel injections: the study evaluated 98 patients who attained unsatisfactory results and complications from injections with Aquamid. The most common adverse events seen were inflammation (52%), asymmetry (32%), irregularity (18%), abscess formation and infection (11%) and product displacement (8%) [30].



Nevertheless, short-, medium- and long-term encouraging results have been published over time, leading us to consider polyacrylamide hydrogel filler a good and safe option in facial wasting rehabilitation [26,27,28,31,32,33]. In 2015, Negredo et al. presented their 10-year experience with 751 patients, recording indurations in 6.7% of patients and nodules in 3.8%. Five patients (4.8%) had local infections. A further 15 patients with a shorter follow-up (less than 10 years) presented local infections (overall incidence of infection 2.7%); the product had to be withdrawn in three cases [32].



Regarding the tardive swelling that developed in one patient receiving CaHA filler injections, this was already published by Rauso as an anomalous case report [34], although it was resolved with 3 days of oral corticosteroids; an acute inflammation of the injected fillers, as recently described for HA fillers, was hypothesized [35].



In the present paper, four patients also received DCA injections in order to reduce buffalo hump in three cases and bullfrog neck in another one. The buffalo hump deformity is a well-described manifestation of HIV-associated lipodystrophy, characterized by dorso-cervical fat pad enlargement [19]. The bullfrog neck deformity is a much rarer clinical condition and is represented by a different degree of cervical fat pad enlargements [36]. After DCA injections, a huge degree of swelling, redness and bruising of the injected area was recorded for a period between 15 and 24 days, and no other complications were recorded. Immediate post-operative swelling, pain and redness lasting 15 to 28 post injective days is the normal course following DCA injections. When DCA is injected into fat, it alters the permeability of fat cell membranes, causing progressive cellular swelling that ultimately results in the breakup of fat cells. This process can take several days to several weeks. After the cellular breakup, macrophages enter the site and eliminate the cytoplasm and cell membrane, while the healing process is carried out through the development of fibrotic tissue. The entire process, including healing, usually takes several months [37,38].



With the exception of the tardive swelling reported after CaHA injections, complications were recorded just after polyacrylamide hydrogel injections and are coherent with what already published in literature.



The main limitation of the present study in represented by the lack of continuous follow-up for all of the patients.



Although the patients’ satisfaction is beyond the topic of this article, all the patients were happy or very happy with the results. However, when late-onset complications arose, in the two patients who required abscess drainage, their compliance dramatically decreased [39].




5. Conclusions


HIV+ patients receiving antiretroviral therapy may develop alterations of the head and neck area, mainly represented by facial wasting and cervical and dorso-cervical fat pad enlargement. This patient population can benefit from non-surgical aesthetic procedures and the complication rate seems to be comparable to that of non-infected patients. To confirm this statement, further randomized, blinded studies need to be performed.
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Figure 1. Preoperative frontal view of a patient presenting facial lipoatrophy. 
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Figure 2. Frontal view of a patient presenting facial wasting (the same patient shown in Figure 1) treated with polyacrylamide hydrogel filler, at 6 months follow-up. 
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Figure 3. Frontal view of a patient presenting facial wasting (the same patient shown in Figure 1) treated with polyacrylamide hydrogel filler, at 2 years follow-up. 
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Figure 4. Preoperative frontal view of a patient presenting facial wasting and submental fullness. 
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Figure 5. Frontal view of a patient presenting facial wasting and submental fullness (the same patient shown in Figure 4) treated with CaHA injection, at 3 months follow-up. 






Figure 5. Frontal view of a patient presenting facial wasting and submental fullness (the same patient shown in Figure 4) treated with CaHA injection, at 3 months follow-up.



[image: Applsci 11 04059 g005]







[image: Applsci 11 04059 g006 550] 





Figure 6. Frontal view of a patient presenting facial wasting and submental fullness (the same patient shown in Figure 4) treated with CaHA and DCA injection, at 8 months and 3 months follow-up respectively. 
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Figure 7. A huge degree of swelling, redness and bruising after DCA injections. 
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Figure 8. Bilateral huge abscess in a patient receiving polyacrylamide hydrogel injections 10 years after treatment. 
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Figure 9. Magnetic Resonance Imaging (MRI) of bilateral huge abscess in a patient (the same patient shown in Figure 8) receiving polyacrylamide hydrogel injections 10 years after the treatment. 
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Figure 10. MRI of Caucasian male patient from Figure 8 showing bilateral collection of semi-fluid material. 
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Table 1. James–Carruthers Facial Lipoatrophy Severity Scale. The four grades of HIV-associated facial lipoatrophy are explained in detail.
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	Grade
	Description





	1
	Mild and localized facial lipoatrophy



	2
	Deeper and longer atrophy, with the facial muscles beginning to show through



	3
	Atrophic area is even deeper and wider, with the muscle clearly showing through



	4
	Lipoatrophy covers a wide area, extending up towards the eye sockets, and the facial skin lies directly on the muscle
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Table 2. Incidence and percentage of complications related to cosmetic medical treatment performed on HIV+ patients presenting facial wasting or head and neck lipodystrophy.
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Transient Bruising,

Redness,

Swelling

	
Tardive Onset Swelling

	
Nodules

	
Late Onset Abscess




	
Resolved

within 2–7

Days

	
Resolved within 15–24 Days

	

	

	






	
HA

	
116 (100%)

	
0 (0%)

	
0 (0%)

	
0 (0%)

	
0 (0%)




	
DC

	
0 (0%)

	
1 (1.2%)

	
0 (0%)

	
0 (0%)

	
0 (0%)




	
CaHA

	
116 (100%)

	
0 (0%)

	
1(1.2%)

	
0 (0%)

	
0 (0%)




	
Polyacrylamide

	
116 (100%)

	
0 (0%)

	
0 (0%)

	
13 (15%)

	
3 (3.5%)
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