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Abstract

Introduction

Venous leg ulcers are the commonest type of chronic lower 

leg ulcers worldwide. It impacts the patient’s quality of life 

significantly. Our objective was to assess current evidence on 

using human amniotic membranes (HAM) in venous leg ulcer 

management. 
 

Methods

Google Scholar, PubMed, and the Cochrane library were 

utilized to search the following search terms (MeSH terms in 

PubMed) in the abstract field or in the title, “Amnion” OR 

“Placenta” AND “Varicose ulcer “OR “Stasis ulcer” OR 

“Chronic venous ulceration” in studies published until the 1st 

of March 2022. We used standard methods to assess the 

quality of the published articles. The articles thus included 

were cohort studies (both retrospective and prospective) and 

randomized control trials.

Results

When the above criteria were used in the search, 12, 8, 15,6, 

and 4 citations were found in MEDLINE, Cochrane Library, 

Google Scholar, Embase, and Web of Science respectively. 

The 15 nonduplicate studies were screened with the inclusion 

and exclusion criteria, we selected 7 studies for this review. 

However, the amniotic membrane preparations used in these 

studies were not uniform. All randomized controlled trials 

(n=3) have concluded that there is an improvement in healed 

ulcer percentage at the end of the study in the interventional 

group when compared to the control group, which was 

statistically significant (p<0.05%). The percentage of ulcers 

that had healed at the end study was 60% in interventional 

groups of the above trials. One prospective study showed that 

the recurrence rate was less than 30% at a 3-year follow-up 

examination. We couldn't perform a meta-analysis due to 

study heterogeneity.
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Conclusion

Current scientific evidence indicates that amniotic membrane 

preparations can be utilized in promoting chronic forms of 

venous leg ulcers adjunctive to traditional treatment or as 

second-line therapy.

Introduction

The entity of venous leg ulcers is becoming a major health 

challenge over the past years [1]. They have emerged as the 

commonest type of lower extremity ulcers as it has been 

shown that 80% of lower extremity ulcers have a venous 

component [2]. Venous leg ulcers have higher rates of 

recurrence making them a chronic health problem and 

refractory to conventional treatments of wound debridement, 

wound dressing, and compression therapy. It is shown that 

less than 50% of ulcers achieve healing in 12 weeks with 

traditional treatment [3]. Even after the correction of 

aetiology for venous hypertension like saphenofemoral, 

sapheno-popliteal, and superficial venous insufficiency and 

other contributing factors like anaemia, cellulitis, and 

oedema, still, a significant proportion of patients are left with 

non-healing venous leg ulcers [4,5]. Owing to poor healing, 

which is usually slow and painful, venous leg ulcers are 

associated with significant morbidity and poor quality of life 

[6].

The mainstay of venous leg ulcer management is graduated 

compression bandaging. Various types of surgical dressings 

such as collagen products, polymer sponges, hydrogel, 

hydrocolloids, and membranes, have been used for treating 

refractory or non-healing ulcers [7]. The Human Amniotic 

Membrane (HAM) is considered a dressing that is natural or 

biological and had been used as an allograft in several studies. 

In past studies in patients with diabetic foot ulcers human 

amniotic membrane (AM) has shown properties of healing 

and proven its potential as an allograft [8]. In addition, it has 

been shown that the human amniotic membrane produces 

certain well-known wound healing compounds such as 

epidermal growth factors (FGFs), platelet-derived growth 

factors (PDGFs), and epidermal growth factor (EGF), and 

transforming growth factor-beta (TGF-β) [9]. Another 

mechanism by which the amniotic membrane facilitates 

wound healing is by accelerating the regenerative process of 
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damaged tissue by delivering hyaluronan polymers [10]. 

Biological dressings based on amniotic membranes have been 

used over the past few decades. Due to their inherent 

biological properties, they can facilitate the healing of ulcers 

of different etiologies such as burns, diabetes, neuropathic, 

and bedsores [11-13]. Amniotic membranes have been 

processed and manufactured in different ways. Such as 

cryopreserved, dehydrated, or stem cell extractions to utilize 

in wound treatment [14]. There are several studies conducted 

on patients with venous leg ulcers to investigate the efficacy 

of HAM preparations with or without comparing with 

standard management.

A previous systematic review has assessed the cost-

effectiveness of using HAM preparations. However, this 

study has not evaluated the clinical outcome of this method 

[15]. We aimed at assessing the suitability of amniotic 

membrane preparations as potential grafts for venous leg 

ulcers to facilitate the healing process in this systematic 

review through published studies. To the best of our 

knowledge, this is the first systematic review aimed at 

assessing the clinical outcomes of amniotic membrane 

preparations.

Methods

We searched the following databases Google Scholar, 

PubMed, and the Cochrane library using Mesh terms, 

“Amnion” OR “Placenta” AND “Varicose ulcer” OR “Stasis 

ulcer” OR “Chronic venous ulceration”. (MeSH terms) in the 

abstract field or in the title of studies published before 1st 

March 2022. Additionally, a non-English database named 

APAMED was also utilized in the search to minimise 

publication bias. To identify any additional publications that 

we would have missed we screen the reference lists of the full 

papers. 

Using the Downs and Black checklist, the quality of the 

studies was assessed. The articles thus included were cohort 

studies (both retrospective and prospective) and randomized 

control trials. However, case reports were excluded from the 

present study. We exclusively selected studies conducted on 

human subjects and other studies such as those done on animal 

models or in-vitro studies were excluded. The main aim of the 

study was to assess the success of HAM preparations in the 

treatment of venomous leg ulcers as measured by wound 

healing. The secondary objectives were to assess its safety, 

and future recurrence rates.

We performed the initial screening for eligibility based on the 

abstracts and their titles from the electronic databases. Full 

texts were screened using the inclusion and exclusion criteria. 

We sought the opinion of the senior investigator in doubtful 
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situations. Two independent reviewers evaluated the study's 

eligibility to be included. The studies which were included 

used different HAM preparations namely stem cell 

extractions, cryopreserved, and dehydrated preparations. 

We included the studies which have used different 

preparations of the amniotic membrane allografts 

(cryopreserved, dehydrated, and stem cell extractions). 

Randomized control trials, that compared the amniotic 

membrane treatment with standard care (multilayer 

compression therapy) were selected. Those of animal models 

or in vitro were excluded. Studies that were performed aiming 

at the analysis of the molecular or chemical factors without 

measuring the clinical outcome of the HAM allograft 

treatment were excluded (figure 1).

From the studies included in the review following data were 

extracted: Study setting, year, trial designs (study designs), 

characteristics of the participants, details of the amniotic 

membrane preparations, outcome measures, and statistical 

significance of the results. Outcome measures were the 

healing percentage, healing time, adverse outcomes, and 

recurrence during the follow-up.

Results 

From the respective databases, we identified the following 

number of articles when searched with the search terms: 

Google scholar (n=15), PubMed (n=12), Cochrane (n=8), 

Figure 1. Prisma flow chart 
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Embase(n=6), and Web of Science(n=4). After removing the 

duplicates and the applications of the inclusion and exclusion 

criteria, we included a total of seven articles in the present 

study. A summary of the search strategy is depicted in figure 

1. The studies included here were all conducted after the year 

2000. We found 3 randomized control trials [16,17,18] and all 

were multicenter trials conducted in the United States. Out of 

4 prospective studies, 2 were done in India [19,20] and one 

each in France [21] and Spain [22]. 

The three randomized controlled trials (RCTs) had a total of 

169 and 152 participants in the interventional and control 

groups respectively. A total of 155 patients were treated with 

HAM preparations in the prospective studies. The mean ages 

of the participants in both groups were 60.9 years and 60.6 

years in the interventional group and the control group 

respectively. Whereas in the prospective studies the mean age 

was 48.9 years. Ulcer location was the gaiter area in many 

participants, as it is a typical location of venous leg ulcers. 

Mean ulcer duration was more than 10 months in the RCTs 

and more than 12 weeks in prospective studies. In RCTs 

patients with ulcer size, more than 5cm2 were in both 

interventional and control groups. Notably, participants in 

one prospective study [20] had a larger baseline ulcer area 

(more than 16cm2). Only in one study surgery has been done 

for varicose veins before the treatment with amniotic 

membrane preparations. (Table-1).

In the above studies, different preparations of HAM had been 

used such as EpiFix (commercially available preparation, 

manufactured by MIMEDX) [16,17],  dehydrated 

amnion/chorion membrane (dHAM) [18,22], and 

cryopreserved amniotic membrane (prepared at the institutes) 

[21]. The frequency of assessment of the patients was weekly 

in majority of the studies. Duration of treatment and follow-

up periods were also different in the studies. In all RCTs, 

investigators have spent initial 2 weeks for screening. All 

RCTs have concluded with statistically significant 

(p<0.05%) improvement in healed ulcer percentage at the end 

of the study in the interventional group compared to the 

control group. In the RCT interventional groups, the healed 

percentage of ulcers was 60%. In one RCT [17] a notable 

reduction in the baseline surface area of the ulcers in patients 

treated with HAM was observed. A prospective study 

conducted by Francis et al [19] demonstrated less than a 30% 

of recurrence rate of venous leg ulcers during a 3-year follow-

up period. Furthermore, Hanumanthappa et al [20] in their 

prospective comparative study have shown that 80% of ulcers 

achieved epithelialization at 3 weeks with HAM dressing and 

it was statistically significant. (p<0.005). The results of each 

study are summarized in table 2.

Discussion 

This review was focused on evaluating the current literature 

and scientific evidence on the effectiveness of the use of 

HAM in the management of venous leg ulcers. All studies that 

used HAM preparations on venous ulcers that had not seen 

significant improvement on conventional therapy or had 

recurred after conventional therapy were assessed. HAM was 

not a popular first-line mode of treatment. It remains an 

experimental therapy for venous ulcers that had failed to 

achieve re-epithelialization with conventional therapy such 

as compressive bandage and wound debridement. We have 

included altogether 6 studies in this review. There was a 

notably higher rate of wound closure compared to 

conventional treatment observed in all randomized controlled 

trials. Adverse effects attributable to HAM products were not 

observed in the 3 studies which included adverse outcomes. 

This indicates amniotic membrane treatment has a good 

safety profile.

All the RCTs were conducted in the United States. Different 

preparations had been used for treatment. Data was limited to 

assess the efficacy of the different preparations. Except study 

done by Francis et al, in other studies, an adjunct compressive 

bandage has been used. Long-term recurrence after therapy 

had been assessed in only one study (less than 30% in 3 years) 

[19]. Previous epidemiological studies imply the recurrence 

rate is 26-70% [23]. With these previous studies, amniotic 

membrane therapy has a comparatively lower recurrence rate. 

More studies are required to support the evidence of HAM as 

a potential allograft in venous leg ulcer treatment. Despite 

these drawbacks, we were able to do qualitative analysis. We 

couldn’t perform a metanalysis owing to study heterogeneity. 

Some factors that influenced the heterogeneity of the studies 

included clinical diversity, duration, variability of the study 

design, and different amniotic membrane preparations. Due 

to the variability of the methods employed to assess the 

outcomes of the intervention and publication bias was not 

assessed due to the availability of a small number of studies 

for comparison. 

The use of HAM as a biological dressing or allograft is more 

expensive than the conventional treatment methods. It has 

been applied weekly in most of the studies. But when 

compared with the biocompatible skin graft which has been 

used for refractory venous ulcers, HAM is relatively cost-

effective [15]. A study done by Hanumanthappa et al [20] has 

described a cost-effective method of harvesting amniotic 

membrane from the placenta during cesarean section, 

preservation, and application methods. In comparison with 

the results of other biological allografts amniotic membrane 

preparation has been shown higher healing rate in the study 

done by Bianchi et al [17], (Epifix 60% compared with the 
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Table 1.  Study group characteristics

SD-Standard deviation; RCT-Randomized control trial; I-intervention group; C- control group; USA-United States of America 

NA- Not Available 

Table 2.  Outcomes and Interventions of the studies

RCT- Randomized Control Trials; SOC-Standard of Care; NA-Not Available; I-intervention group; C- Control group; dHACM – 

dehydrated Human Amnion/Chorionic Membrane; AM- Amniotic membrane.
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Apligraf-31% [24] and Dermograf-38% [25]). With this 

background, it is suitable as second-line treatment or as an 

adjunct in the management of venous ulcers.

A study done in 2018 showed that healing of leg ulcers was 

faster if early endovenous ablation of superficial venous 

reflux was achieved [26]. Current literature indicates similar 

ulcer healing rates between superficial venous surgery and the 

use of compression. However, with a lesser recurrence rate 

[27]. Therefore, the effect of superficial venous surgery on 

ulcer healing cannot be disregarded in the current study. Most 

of the studies included in this review have been done before 

2018 and only one study mentioned that the patients in their 

study had undergone surgery for varicose veins before the 

treatment with amniotic membrane allografts [19]. Two 

studies [20,21] mentioned that the patients in the study had 

not received surgical treatment for varicose veins.

Limitations 

One of the main drawbacks was that the study methods 

weren’t uniform and there was heterogeneity among them. As 

a result, the differences in outcomes could be due to the study 

methods and cannot be solely attributed to the use of HAM. 

Another drawback was the smaller number of RCTs. 

Conclusion 

Data available in the literature is limited at the moment. 

Available scientific evidence indicates that amniotic 

membrane preparations can be utilized to promote the healing 

of chronic venous leg ulcers as an adjunct to traditional 

treatment or as second-line therapy. Further studies which 

compare standard therapy with HAM are needed. These 

studies need to be conducted on a larger cohort. 

All authors disclose no conflict of interest. The study was conducted 

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as 

revised in 2000.
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