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CONSENSUS 

Foreword
There has been an unprecedented 
growth in the range of negative pressu-
re wound therapy (NPWT) devices on 
offer [4]. This provides clinicians and 
paying authorities with more choices 
when deciding which product to use for 
wound management in which situati-
on.

The NANOVA™ Therapy System and 
the SNAP™ Therapy System (KCI, Ace-
lity) are two mechanically powered ne-
gative pressure wound therapy devices 
that open up access to the range of elec-
trically powered systems and – when 
used in the appropriate clinical setting 
– can prove advantageous [4].

A group of expert users met in 2017 
and 2018 to critically appraise the role 

of these devices in the clinical setting 
and assess the situation with regard to 
the use of negative pressure wound 
therapy in the community setting as 
well as the continuity of care from the 
hospital to home.

The group’s declared goal is to give 
clinicians an overview of the differen-
ces between NPWT systems and help 
them choose the correct product with 
the aid of flowcharts. It was deemed 
imperative to present the, indeed alrea-
dy well-known, treatment principles of 
NPWT as well as the current evidence 
and legal framework that determine 
the approach taken by the German sta-
tutory health insurance (SHI) funds to 
wound management. It is against that 
background that the following statem-
ents are made.

Baseline situation
Every wound is a reflection of compro-
mised bodily integrity that is accompa-
nied by a reduction in the quality of 
life. Apart from the medical challenges 
presented by the treatment of patients 
with acute and chronic wounds, high 
costs are incurred by the health in-
surance funds because of the long tre-
atment period. There are also high so-
cial costs due to incapacity to work or 
early retirement. 

There is no uniform definition of the 
term “chronic wound”. The Expert Wor-
king Group for Care of Persons with 
Chronic Wounds defines as a chronic 
wound any wound that shows no sign 
of healing after four to twelve weeks 
despite optimal treatment [18].

On the other hand, the Chronic 
Wounds Initiative (ICW) classifies a he-
aling process lasting eight weeks or 
longer as a sign of a chronic wound [2].
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chanical systems were replaced in the 
1990s with electrically powered, elec-
tronically controlled systems. These 
were later supplemented with an auto-
mated fluid instillation technique to 
treat infection. This, in turn, was follo-
wed by the extended application of pre-
ventive NPWT in cases of wound closu-
re by primary intention. That exploits, 
in particular, the oedema-reducing ef-
fect of NPWT. In technical terms the 
recently introduced mechanically pow-
ered systems serve as a link between 
hydroactive wound dressings and the 
classic NPWT systems.

 
Differences in NPWT systems

Classic NPWT – electrically powered 
and electronically controlled

The electrically powered systems 
(e.g. ACTIV.A.C.TM Therapy System ma-
nufactured by KCI, Texas, USA) consist 
of a wound filler material (polyuretha-
ne or polyvinyl alcohol foam of diffe-
rent configurationsor foam with an an-
timicrobial silver coating, Kerlix™ gau-
ze), a semipermeable, steam-permeable 
wound dressing with integrated drai-
nage tube and, as therapy unit, an elec-
tricallypowered vacuum source (sucti-
on pump). The wound and wound filler 
material can in theory be of any size 
and can thus be used to treat even very 
large wounds on the trunk and chest or 
wounds encompassing an entire limb. 
Several wounds can be individually co-
vered and using a bridging technique 
cared for with the same therapy unit. 
The therapy unit can be incrementally 
set to a pressure range of –200 mmHg, 
while the default negative pressure set-
ting is –125 mmHg. The drained 
amount of exudate can be as much as 
1000 millilitres before having to repla-
ce the canister. The electronic control 
unit features intuitive sensor technolo-
gy which, by measuring the vacuum 
force (suction strength) close to the 
wound (SENSAT.R.A.C.TM Technology, 
KCI, Texas, USA), is able to signal every 
pressure drop and every vacuum fluc-
tuation. Minor vacuum losses are auto-
matically corrected, thus ensuring that 
the set negative pressure is continuous-
ly maintained. Trained personnel who 
must be accessible 24 hours is needed 
to operate an electrically powered, 
electronically controlled system. 
Negative pressure wound therapy can 

OPS - German Procedure Classification. 
The German procedure classification 
(Operationen- und Prozedurenschlüs-
sel - OPS ) is the official classification 
for the encoding of operations, proce-
dures and general medical measures in 
the inpatient sector and for surgical 
procedures in the outpatient sector.

NPWT is an effective and establis-
hed treatment form for a large varie-
ty of acute, complicated, complex as 
well as chronic wounds of the most 
diverse aetiologies, causes and loca-
tions with a continuously growing 
spectrum of indications since the 
1990s [5]. In 2016 it was used in 
Germany for over 189,000 hospitali-
zed inpatients (German Federal Sta-
tistical Office: number of invoiced 
cases in 2016: temporary soft tissue 
coverage: 5-916 n = 187510) [25].

That means that around one out of 
every 200 hospitalized patients 
received treatment with NPWT [5]. 

NPWT is known to have a number 
of clinical effects that stimulate hea-
ling. The Consensus Document of the 
European Wound Management Asso-
ciation (EWMA) of 2017 [14] charac-
terizes the effects of NPWT on the 
wound as follows:
• Reduction in wound size
• Increased blood flow to the wound
• �Removal of excess fluid and reduced 

tissue oedema 
• �Stimulation of granulation tissue, re-

sulting in progressive wound closure 
• Increased cell proliferation 
• �Removal of free radicals from the 

wound1 
• �Wound cleansing2/removal of dried 

exudate, blood and cell debris 
• �Protection from outside contami-

nants and decrease in bacterial bio-
burden 

• �Maintenance of moist wound healing 
environment 

• Reduced wound bed trauma 
• �Enhancement of the quality of life: no 

exudate leakage, no soiling of clo-
thing, no wound odour
 

Evolution of NPWT systems
Over the past 30 years NPWT systems 
have undergone continuous develop-
ment. The initially non-regulated me-

Regardless of this temporally oriented 
definition, there are wounds that from 
the outset are viewed as chronic since 
their therapy requires treatment of the 
ongoing underlying cause. These inclu-
de, for example, diabetic foot syndro-
me, wounds linked to peripheral arteri-
al occlusive disease, venous leg ulcer or 
decubitus ulcer [2]. In general it is not 
possible to achieve wound healing wi-
thout treating the underlying disease. 
In Germany there is currently no evi-
dence- and consensus-based guidance 
to treatment of chronic wounds using a 
treatment algorithm accessible to all 
participating disciplines and professi-
ons. 

To date, interdisciplinary and inter-
professional cooperation or transsecto-
ral networking is not optimal in Ger-
many. There are gaps in care as well as 
the need for optimization of interface 
management [1, 3]. Hence, there is cur-
rently a clear need for improvement in 
the care of persons with chronic 
wounds. 

Against that background, this con-
sensus paper describes the benefits of 
negative pressure wound therapy 
(NPWT) beyond its classic use in the 
inpatient setting as well as the role of 
mechanically powered disposable 
NPWT (dNPWT) systems. 

In view of the current legal frame-
work governing the standard range of 
care provided by SHI physicians in Ger-
many, the signatories furthermore 
deem it imperative to once again elabo-
rate on aspects of NPWT already repor-
ted in the medical literature and known 
to users. 

Negative Pressure Wound 
Therapy (NPWT) – Definition
NPWT is the continuous or intermittent 
application of subatmospheric pressure 
to the wound bed to induce wound he-
aling and reduce the time to closure of 
the wound [6, 7]. 

It is used as a method of tempo-
rary soft tissue coverage for wound 
bed preparation during bridging un-
til secondary wound closure or surgi-
cal defect closure [23].

Accordingly, in the German Proce-
dure Classification System (OPS)* 
codes 5-916.a0-ax specific to vacu-
um therapy are assigned to the chap-
ter on temporary soft tissue coverage 
(5–916ff) [24].

1 �Among other postulated and proven mechanis-
ms of action of NPWT, the removal of free radi-
cals from the wound is one of these effects.

2 �Translated from the English EWMA document, 
described there as Debridement.
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The vacuum can be restored at any 
time via the mechanical vacuum sour-
ce, and by the patient too. The scope of 
application is defined by the foam sizes 
available, the negative pressure level to 
be set and the amount of exudate to be 
drained, thus constituting a major dif-
ference versus the electronicallycont-
rolled and electricallypowered sys-
tems. 

The SNAPTM Therapy System featu-
res various negative pressure levels 
(–75 mmHg, –100 mmHg and 
–125 mmHg). The exudate amounts 
that can be drained are 60 or 150 ml. 
The maximum wound size that can be 
treated is determined by the dressing 
sizes available. However, according to 
the manufacturer’s instructions the 
wound depth should not exceed 3 cm 
(Tab. 1). The NANOVATM Therapy Sys-
tem generates a vacuum force of only 
–125 mmHg. The wound dressing con-
sists of a superabsorbent which also 
serves as a reservoir for the exudate 
and continues to drain exudate even if 
the negative pressure has been lost. As 
such, the superabsorbent wound dres-
sing acts as a protective mechanism. It 
can be combined with granulation-sti-
mulating foam for a maximum wound 
depth of 2 cm. Here, too, the use of this 
system is restricted by the wound dres-
sing sizes available (Tab. 2). The  
NANOVATM Therapy System has been 
designed for more superficial wounds 
and is also suitable for the transition 
from the granulation to the epitheliali-
zation phase. That expands its scope of 
application since conventional NPWT is 
not suitable for the epithelialization 
phase. 

Clinical indications and contrain-
dications for NPWT and dNPWT
NPWT or dNPWT should never be used 
without critical appraisal. Effective 
wound management calls for holistic 
assessment of the patient and their spe-
cific problems, cofactors and comorbi-
dities as well as the special characteri-
stics of the wound. Causal therapy of 
the underlying factors inhibiting 
wound healing must be initiated before 
using NPWT or dNPWT (see Fig. 1).

This means that the wound manage-
ment concept must always be based on 
elucidation of the aetiology of disease 
and commensurate treatment. Accor-
dingly, the clinical indications for the 

measure to plastic coverage (skin trans-
plant, secondary suture, inter alia sur-
gical procedure).

Unlike the conventional NPWT de-
scribed, the clinically important NPWT 
variant with integrated fluid instillati-
on (NPWTi-d), used in particular for 
cleaning infected or fibrin-coated 
wounds, has to date only been used in 
the inpatient setting. (Currently availa-
ble is also the V.A.C. ULTATM Therapy 
System with VERAFLOTMTechnology 
from the firm KCI).

Mechanically powered devices –  
disposable NPWT (dNPWT)
The latest, mechanically powered smal-
ler systems (SNAPTM Therapy System 
and NANOVATM Therapy System from 
the firm KCI, Texas, USA) are designa-
ted by the manufacturer as disposable 
Negative Pressure Wound Therapy (dN-
PWT) systems. 

These devices are supplied in combi-
nation with foam and a wound dres-
sing. In the SNAPTM Therapy System 
this consists of a contour hydrocolloid, 
while in the NANOVATM Therapy Sys-
tem it is a superabsorbent, integrated 
into a semipermeable, airtight wound 
dressing. This is connected to a spring 
mechanism that through manual volu-
metric shift generates the negative 
pressure. These mechanical systems 
have no electronic pressure monitoring 
or fault signalling facilities. Optical 
markers that can be read on the sys-
tems are used to monitor the vacuum. 

also be successfully used with lasting 
effect to treat problem wounds in seri-
ously ill patients in the community set-
ting [11]. The infrastructure prerequi-
sites needed to that effect are, of cour-
se, physicians, surgical centres and 
nurses/carers experienced in the use of 
NPWT [26].

In 2004, 159 multimorbid patients 
received ambulatory treatment with 
the, at that time, only commercially 
available NPWT V.A.C.® Therapy (V.A.C. 
= VACUUM ASSISTED CLOSURETM) 
and were followed up in 2006 [11]. The 
key questions explored by the paying 
authorities were whether the effect of 
V.A.C.® Therapy when administered in 
the community setting was as pronoun-
ced as when applied in the hospital, 
whether it was lasting, how high was 
the treatment failure rate and how high 
the early recurrence rate. 68 % (108 of 
159) of patients with problem wounds 
and multimorbidity who had survived 
the one-year follow-up period were 
completely healed in the long term, i.e. 
more than one year. In another 20 % 
(n = 32) the wound healing was foresee-
able on the day of review but was still 
not complete. In 12 (n = 19) patients tre-
atment was not successful when evalua-
ted in terms of complete healing. In such 
cases, treatment had to be discontinued, 
for example, because of amputation (ar-
terial vascular occlusive disease) or for 
other reasons related to progression of 
the underlying disease. 

In 21 % (n = 34) of patients V.A.C.® 
Therapy had been applied as a bridging 

Table 1: Manufacturer’s instructions on negative pressure, cartridge capacity 
and wound dimensions for the 
SNAPTM Therapy System manufactured by KCI

SNAPTM Therapy System Cartridges

Cartridges and negative pressure variants Capacity Maximum use duration

SNAPTM Therapy System –125 mmHg 60 ml 7 days

SNAPTM Therapy System –100 mmHg 60 ml 7 days

SNAPTM Therapy System –75 mmHg 60 ml 7 days

SNAP PlusTM Therapy System –125 mmHg 150 ml 7 days

SNAPTM Therapy System Dressings

Size* Maximum wound size Maximum wound depth

15 x 15 cm 13 x 13 cm 3 cm

10 x 10 cm 8 x 8 cm 3 cm

Bridge Dressing 14 x 11 cm 8 x 8 cm 3 cm

* ��In the meantime, KCI is supplying another dressing measuring 20 × 20 cm with maximum wound size 
18 × 18 cm, which was not yet available at the time of the Consensus Meeting
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a dressing whose cost must be reimbur-
sed. (See also “Reimbursability of 
NPWT and economic benefits”.)

Since the therapy unit has no elec-
tric drive, the mechanically powered 
systems are lightweight and permit 
greater mobility, especially in the home 
setting, without having to worry about 
vacuum losses because of a discharged 
storage battery as in the case of an elec-
trically powered therapy unit. Overall, 
the mechanical systems are easy to 
operate and less training is required for 
the user [4]. However, wounds in body 
cavities (abdomen, chest) cannot be 
treated with these small mechanical 
systems because of their configuration. 

In terms of effectiveness the mecha-
nical dNPWT SNAP™ Therapy System 
does not appear to be inferior to the 
electrically powered system, subject to 
being used for a suitable (small) wound 
size.

A prospective, randomized control-
led trial with 132 patients over 16 
weeks demonstrated that there was no 
difference between the effectiveness of 
the mechanically powered dNPWT 
with the SNAP™ Therapy System and 
the electrically powered NPWT, but 
that at the same time the quality of life 
of the respective patients was less af-
fected [9]. Enrolled in the trial were pa-
tients with non-infected, non-ischae-
mic, non-plantar diabetic and venous 
wounds. The primary endpoint was the 
reduction in wound size after 16 weeks. 
Kaplan-Meier analysis did not identify 
any significant difference on complete 
wound closure between dNPWT- and 
NPWT-treated patients. Patients who 
received dNPWT treatment reported 
less impact on their everyday activities 
thanks to less sleep interruption, lower 

feature of embodying a physical treat-
ment concept in that, because of the ne-
gative pressure, it actively drains exu-
date, avoids exudate congestion and 
mechanically stimulates the wounds 
[20]. That mechanical stress actively 
promotes wound healing [20, 27, 28, 
29, 30]. NPWT results in demonstrably 
[31] earlier growth of granulation tis-
sue and shortens the treatment time to
definitive wound closure.

Advantages and benefits of a 
mechanically powered
negative pressure wound  
therapy: dNPWT application
In principle, wounds can be cared for 
with the vast range of wound dressings 
available.The advantages and strengths 
of dNPWT systems over conventiona-
land modern wound dressings come 
into play, in particular, for wounds in 
the exudation and granulation phase, 
especially when these still need some 
time to produce granulation tissue 
and/or exudate [4] (Fig. 1; Fig. 2). 

Compared with modern wound 
dressings, dNPWT systems also have 
advantages when it comes to improved 
mobility [4, 10] patient concordance 
[10, 11] and self-care competency as 
well as user safety and hygienic opera-
tion [8]. According to the guidelines of 
the Robert Koch Institute (RKI), NPWT 
and dNPWT dressings must be changed 
under sterile conditions or using the 
non-touch principle. The devices meets 
the requirements for sterile conditions 
especially under the hygienically chal-
lenged conditions prevailing in the am-
bulatory or domiciliary setting. Just 
like conventional wound dressings, so 
too does the use of NPWT and dNPWT 
systems obligatorily include the use of 

use of NPWT and dNPWT are multifa-
ceted, with smooth transitions between 
the various systems in everyday 
practice. They should also be used in 
line with the concept of phase-specific 
wound management, as advocated in 
the revised version of the expert stan-
dard “Caring for persons with chronic 
wounds” from 2015 [18]. 

The “classic” indications include, in 
addition to dirty, contaminated acute 
wounds [23], chronic wounds that have 
stalled and/or hard-to-heal wounds 
that have not responded to standard 
treatment. 

NPWT can be considered for any 
wound that 
• �is failing to progress to healing in the

expected timeframe using standard
wound treatment,

• �produces high volumes of exudate
and/or exudate of high viscosity that
is difficult to manage with standard
wound treatment,

• �requires reduction in wound size to
achieve surgical (primary) wound
closure or healing by secondary in-
tention [35].

In principle, NPWT or dNPWT can be 
used for any wound that can also be co-
vered with a semiocclusive or occlusive 
dressing (Fig. 1). 

Classic contraindications for se-
mi-occlusive dressings are inadequate 
debridement with extensive necrosis, 
uncontrolled spreading infection, peri-
wound maceration or ulcerating tu-
mours. In such cases one would not eit-
her use any semi-occlusive dressings, 
such as hydrocolloids, foam dressings 
with border or occlusive film dressings 
(12, 13, 16).

However, in contrast to passive 
wound dressings, NPWT has the unique 

Table 2: Manufacturer’s instructions on the capacity of the superabsorbent, which is used in this system to retain exudate, 
and on wound dimensions for the NANOVATM Therapy System manufactured by KCI

NANOVATM Therapy System

Therapieeinheit Unterdruck Maximum use duration

NANOVA Theray systemTM  
–125 mmHg

30 Tage

NANOVATM Therapy System Dressings

Dressing size Wound pad size Maximum 
wound size

Maximum 
wound depth

Capacity with  
negative pressure

Capacity without  
negative pressure

18 x 14 cm 10 x 6 cm 8 x 4 cm 2 cm < 25 ml < 56 ml

18 x 18 cm 10 x 10 cm 8 x 8 cm 2 cm < 40 ml < 94 ml

18 x 28 cm 10 x 20 cm 8 x 18 cm 2 cm < 60 ml < 188 ml
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Second debridement

Orderly wound healing?

Sequentially secondary wound 
healing successful?

Aetiology of wound

Primary closure possible? 

Wound treatment with 
intended secondary wound 
healing under hydroactive 

wound dressings

-Acute/chronic
-Diabetes
-Pressure Ulcer
-PAD
-CVI
-Lymphoedema
-Post-op
-Rheumatism etc.

WOUND LOCAL  
ASPECT

SYSTEMIC 
ASPECT 

Non-malign Malignancy 

Do the local conditions allow 
treatment with occlusive  

dressing technique?

Is there a surgical treatment 
concept that includes a graded 

therapy of wound bed 
preparation and subsequent 
(surgical) defect coverage?

Local therapy debridement
PE/extensive excision

Systemic causal therapy or 
therapy of primary disease

NO

NPWT

YES

YES
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YES
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Spontaneous epithelialisation
Surgical defect coverage

(Fig. 2)

Fig. 1

R-0-resection /  
Wound debrided extensively?

Does the aetiology enable 
a stimulating active wound 

treatment?

   4 5/7/2019   1:54:22 PM

Fig. 1  Algorithm for stepwise wound treatment and for exploring under which conditions NPWT can be used. The algo-
rithm is based on the algorithm for defining preconditions for the use of occlusive dressings [16].
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process for a period of days to several 
weeks in order to actively influence the 
wound healing process. Meticulous de-
bridement is recommended in principle 
before using NPWT/dNPWT (Fig. 1). 
That must be repeated over the treat-
ment course for chronic wounds. Foam 
dressing changes at regular intervals as 
prescribed have a wound cleansing ef-
fect in that they remove exudate and 
adherent slough and stimulate cell pro-
liferation.

The use of dNPWT is greatly limited 
by the wound size and exudate amount 
unlike the NPWT electric systems. Gi-
ven a suitable wound size (see Tab. 1 
and 2), wound care with dNPWT can 
be commenced immediately after pri-
mary wound debridement to promote 
wound cleansing and granulation. 
Furthermore, in the event of stagnating 
granulation of a wound healing by se-
condary intention, and which had not 
hitherto been treated with NPWT, dN-
PWT can be used to stimulate wound 
healing (Fig. 1, Fig. 3). 

Evaluation of treatment with dN-
PWT should be documented at regular 
intervals. The expected effects include 
a reduction in the wound size and exu-

to change the electronically controlled, 
electrically powered NPWT system. Pa-
tients with the dNPWT system were 
more mobile and more active in their 
everyday activities, something that 
particularly benefits venous function. 
In summary, an increase in patient mo-
bility was observed on using dNPWT. 
The members of the Consensus Group 
believe that the clinical benefits besto-
wed by dNPWT on users are as follows: 
• �Reduction in microbial entrainment 

thanks to closed system
• �Less training required (patient, rela-

tives, nurses/carers, physician)
Besides, patients can derive the follo-
wing benefits thanks to an impro-
vement in the individual quality of life: 
• Mobility
• Participation in social life
• Adherence 
• �Restoration or maintenance of self-ca-

re competency 

Treatment algorithm
NPWT/dNPWT can be considered for 
all patients with wounds who have no 
explicit contraindications. It should be 
used selectively and as soon as possible 
as part of a clearly defined treatment 

noise level, less effect on their social si-
tuation and greater mobility compared 
with the NPWT-treated patients.

Within the framework of the afore-
mentioned trial, a further study was 
conducted to compare the use of dN-
PWT with NPWT in an enrolled cohort 
of 40 patients with venous ulcers [10]. 
It should be pointed out that the 
wounds in the NPWT cohort were on 
average larger at treatment baseline 
compared with the dNPWT group. The 
primary endpoint was the reduction in 
wound size. In these patients dNPWT 
performed better than NPWT. After 30 
days a 50 % reduction in the wound 
area was noted for 52.6 % (10/19) of 
patients treated with dNPWT versus 
23.8 % (5/21) of those treated with 
NPWT. On day 90, complete wound 
closure was seen in 57.9 % (11/19) of 
patients treated with dNPWT and in 
38.15 % (8/21) of those treated with 
NPWT. The authors ascribe the diffe-
rences to better clinical implementati-
on rather than to another effect of dN-
PWT. For example, it was possible to 
change or replace the dNPWT system 
at any time also in the home. Conver-
sely, the patient had to visit the hospital 

NO

NO Low level of exudate

Graft/transplant fixated  
(after 5-7 days)

Uncritical graft / transplant and 
wound size < 13x13cm

Critical graft / transplant or 
wound size > 13x13cm

NPWT dNPWT

CONTINUE NPWT

SURGICAL COVER / SPLIT SKIN  
GRAFT, REVERDIN, SLITGRAFTS, 

CELLUTOME ETC

YES

NO

YES

NO

YES 

YES

High level of exudate

Exudate persistent? 
Cause clarified?

NPWT still 
appropriate?

Advanced,  
hydroactive  

wound dressings

Fig. 2

dNPWT POSSIBLE 
Fig. 3

NO

   3 5/7/2019   1:54:22 PM

Fig. 2  Algorithm: Using NPWT for and after surgical defect closure and for choosing between dNPWT and NPWT systems
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constitute absolute contraindications, 
which in some cases may contradict the 
internal guidelines of the firm KCI. The 
user instructions and manufacturer’s 
specifications as per the marketing 
license must be observed. Deviation 
from these is possible in individual ca-
ses.

Bleeding wounds 
In principle, adequate haemostasis 
must be assured following debridement 

led NPWT to a mechanically powered 
dNPWT is not deemed conducive to the 
healing process, it must be established 
whether switching back to an electroni-
cally controlled NPWT system would 
be beneficial.

Contraindications and complica-
tions of NPWT / dNPWT
There are reasons to contraindicate the 
use of NPWT and dNPWT. However, 
the authors believe that these do not 

date amount and an increase in granu-
lation tissue [14] as well as a reduction 
in pain and, not least, increasing pati-
ent mobility [4]. Besides, in everyday 
practice the authors have often already 
observed epithelialization.	 

If these effects are not exhibited wi-
thin a period of around four weeks [4], 
causal therapy of the underlying fac-
tors inhibiting wound healing should 
be critically reviewed and, if necessary, 
dNPWT treatment discontinued. If the 
switch from an electronically control-

NO

If one or more questions have 
been answered with YES:

If all questions have been 
answered with NO:

Monitoring of wound 4 weeks 
after initiation of therapy

NPWT

SNAP™

System

NPWTNPWTi

YES

NO

WOUND INFECTED / 
CONTAMINATED / DIRTY?

Wound clean Is wound larger than 13 x 13 cm in size and 3 cm in depth?
Is continuous exuate monitoring necessary? 
Are there critical areas, that do not tolerate loss of suction? 
Several wounds? 
Large wound? 
Is an individual adaptation of suction necessary? 
Wounds in caveties (abdomen / thorax)?
Are there any negative experiences with suction fluctuation? 

Woundbed sufficiently prepared, surgical cover planned / desired / necessary? 
YES - see algorithm chart Fig. 2

Transition from stationary treatment 
possible? Verify if dNPWT is sufficient 
treatment depending on:
- Wound size
- Wound volume
- Patient mobility 
- Patient adherence / compliance 
- Exudate volume

NANOVA™

System

NOYES

Fig. 3

   2 5/7/2019   1:54:22 PM
Fig. 3  Algorithm for choosing NPWT systems
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However, dNPWT systems such as NA-
NOVATM also serve as a primary dres-
sing even without a vacuum. 

But patient education is required for 
both NPWT and dNPWT.

Reimbursability of NPWT and 
economic benefits
Since 2017 the costs incurred for NPWT 
and dNPWT in the community setting 
in the USA are reimbursed separately 
by Medicare and Medicaid despite the 
questionable evidence (19) because, re-
gardless of the perceived inadequate 
proof of evidence, the use of NPWT and 
dNPWT also involves a reimbursable 
dressing change. 

The German Federal Joint Commit-
tee (G-BA) is the highest decision-ma-
king body of the joint self-government 
of physicians, dentists, psychothera-
pists, hospitals and health insurance 
funds in Germany and stipulates which 
services are, or may be, reimbursed by 
the statutory health insurance (SHI) 
funds. 

The G-BA is subject to the statutory 
supervision of the Federal Ministry of 
Health and discharges its duties essen-
tially by issuing directives that are le-
gally binding for the all persons insu-
red by, or participants of, the SHI funds. 
The G-BA defines the content of the ca-
talogue of services/benefits reimbur-
sed by the SHI funds. 

Medical devices classified as “New 
examination and treatment methods” 
(NUB), which also include NPWT, must 
be assessed according to the pertinent 
legislation to determine whether they 
should be used in the inpatient or out-
patient setting. 

In the clinical setting NPWT is an es-
tablished therapy and can be used wi-
thout any obligation to seek permission 
to do so. The additional costs incurred 
are to some extent reimbursed through 
the flat-rate, case fee system.

In the community setting such an 
approach cannot be adopted to the use 
of medical devices. They must always 
be assessed by the G-BA if: 
• �The method has hitherto not been 

reimbursed as an eligible standard 
benefit of the SHI funds, i.e. is consi-
dered to belong to the “New exami-
nation and treatment methods”

or
• �The indication for an already reim-

bursable method has essentially ch-
anged.

Changes to the periwound skin 
(maceration, intolerances/ allergies, 
aged skin, parchment skin)
There is a risk that the systems may be 
poorly sealed when applied and of the 
periwound skin beneath the film being 
adversely affected or torn when remo-
ving the film. However, the dNPWT de-
vices presented here need no film as 
they are applied via the integrated hy-
drocolloid dressings.

Exposed vessels or bypasses e 
These patients should be treated with 
NPWT or dNPWT only under medical 
supervision and generally as inpati-
ents.

Tumour wounds /tumorous wounds
There is a risk of tumour growth being 
stimulated with NPWT. Therefore tu-
morous wounds should not be treated 
with NPWT or dNPWT, apart from in 
the palliative setting where dNPWT 
can be useful in the management of 
exudate and odour [32].

Following R0 resection of a malig-
nant tumour, wound bed preparation or 
wound treatment with NPWT/dNPWT 
can, however, be applied as in the case 
of any other non-malignant wound [33].

Wounds in body cavities  
(abdomen, chest)
Such wounds cannot in general be trea-
ted with mechanically powered dN-
PWT systems because of their configu-
ration.

Special situations
Situations in which NPWT is specially 
indicated include the care of osteomye-
litis, exposed organs and their structu-
res or fistulae. It is likely that dNPWT 
systems may only be used here in 
exceptional cases. 

Patient selection is an important de-
terminant of a successful NPWT /dN-
PWT treatment outcome. The patient 
and their carers must be able to under-
stand the technological principles and 
respond appropriately. 

Patients using NPWT with electronic 
sensor technology and electric drive 
must have access to trained personnel 
since such systems can only be mana-
ged to an extent by the patients them-
selves. For dNPWT systems, too, it is 
important that a trained person should 
be able to restore the negative pressure. 

before using NPWT. Otherwise, there is 
a risk of large amounts of blood being 
drained off, with the NPWT dressing 
remaining intact, and this could be ha-
zardous for patients. That risk appears 
to be lower in dNPWT since for techni-
cal reasons the actively drained blood 
volume is less. Depending on the com-
position of the wound, NPWT/dNPWT 
can be accompanied by blood loss. This 
must be monitored and replaced if 
necessary. NPWT or dNPWT are not 
primarily intended for haemostasis of 
active bleeding from a traumatic 
wound.

Increased bleeding risk (patients 
with haemophilia, on anticoagulants 
or platelet antiaggregant therapy) 
There is a risk of onset of bleeding due 
to the negative pressure and the me-
chanical stress exerted on the wound. 
Patients in the community setting must 
be made aware of this and closely mo-
nitored; they must also be capable of 
detecting bleeding early on and be con-
versant with the countermeasures nee-
ded.

Necrotic wounds
Extensive debridement is a preconditi-
on for successful application of NPWT 
therapy. However, since NPWT/dN-
PWT promotes autolysis small areas of 
necrosis and fibrin deposits are remo-
ved when changing the wound filler 
material. This wound cleansing process 
is further stimulated by means of fluid 
instillation with the instillations vacu-
um seal (NPWTi).

Infected wounds
Infected wounds constitute, in princip-
le, an indication for treatment with 
NPWT. But the infection should be con-
tained or susceptible to treatment. 
Treatment can be based on surgical 
measures such as debridement, if 
necessary also using an instillation va-
cuum seal (NPWTi). As in the case of 
necrotic wounds, extensive debride-
ment is a precondition for successful 
application of NPWT therapy.

The use of NPWT should be critical-
ly appraised or rejected in cases of un-
contained or spreading infection. Nor 
are occlusive dressings recommended 
in such cases.
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Mobility +/ Patient adherence/ 
compliance high

Immobility +/ Patient adherence/
compliance low

DEEP WOUND 
HIGH EXUDATE
STATIONARY / IN HOSPITAL

SUPERFICIAL WOUND 
LOW EXUDATE
OUTPATIENT

NPWTi
V.A.C.ULTA™ 

System

NPWT 
ACTIV.A.C.™

System

dNPWT

NANOVA™

System
SNAP™

System

WOUND
Volume
Complexity
Infection 
Contamination

Fig. 4

   1 5/7/2019   1:54:22 PM

Fig. 4  Spectrum of indications for the various NPWT systems in relation to the 
wound situation 

down the evidence in terms of the dif-
ferent wound aetiologies (for NPWT a 
separate review for open traumatic 
wounds, leg ulcer, burns, diabetes mel-
litus foot wounds, skin transplants and 
surgical wounds with primary preven-
tive NPWT, surgical wounds with hea-
ling by secondary intention and pressu-
re ulcers [34].

The long wait for a decision on 
whether or not to approve NPWT and 
thus clarify whether the incurred costs 
can be reimbursed as a standard bene-
fit has economic implications for the 
health insurance funds because: 
• �The insured persons’ hospital stays 

are longer than necessary, 
• �The costs for inpatient treatment rise 

without any added value for the insu-
red persons. 

For example, due to the fact that NPWT 
costs cannot be reimbursed by the SHI 
funds, in the case of just one German 
health insurance fund DAK-Gesundheit 
(with 5,958,008 insured persons) [36] 
in 2016 around 3,200 insured persons 
were treated for an average of 21 days 
longer in hospital (DAK Gesundheit 
2016 Hospital Report, G. Kostka,Pre-
sentation on Health and Care Manage-
ment of DAK-Gesundheit, Focus Project 
“Chronic wounds”, personal communi-
cation) than would have been the case 
had, following a corresponding diagno-
sis, continuity of care with NPWT from 
the hospital to home been possible. 
That translates into considerable addi-
tional costs. The only solution at pre-
sent for treatment of acute and chronic 
wounds in the community setting with 
NPWT/dNPWT is to draw up contracts 
for special care on the basis of Section 
140 of Book V of the German Code of 
Social Law (SGB V). In which case, the 
burden of proof for demonstrating the 
economic efficiency is borne exclusi-
vely by the respective health insurance 
fund.

Conclusion
Mechanical dNPWT systems are a gra-
duated addition to the more consumab-
le-intensive electrically powered, elec-
tronically controlled NPWT systems, 
which can be used as an adjunctive 
approach. In certain cases there is an 
overlap of the indications for NPWT 
and dNPWT systems (Fig. 4). dNPWT 
systems do not constitute a fundamen-
tal alternative to the electrically powe-
red NPWT systems since, because of 

lity and Efficiency in Health Care 
(IQWIG) and another review from 
2008 [22], there is not enough eviden-
ce to demonstrate the superiority or ad-
ditional benefits of NPWT over conven-
tional wound therapy in terms of the 
number of fully healed wounds of diffe-
rent aetiologies.

Experts know that it is very difficult 
to devise a standard assessment proce-
dure for chronic wounds because of the 
specific characteristics and inhomoge-
neity of the patients [14].

But it is incumbent on the G-BA and 
IQWIG to discharge precisely that task. 

They must demonstrate that NPWT 
is more economical than conventional 
dressing-based wound management. 

To that effect, a more in-depth study 
has been undertaken at the behest of 
the G-BA to investigate these issues [5].

The findings of that study are still 
pending. Regardless of such findings, 
the basic issue is that NPWT systems 
are being used for the most diverse ae-
tiologies and for wounds of variable 
complexity with different therapy go-
als. Hence, no single study can produce 
the evidence required. Accordingly, the 
Cochrane Reviews from 2018 broke 

Reimbursement of NPWT as a standard 
benefit covered by the SHI funds is not 
possible without being approved for 
ambulatory use by the G-BA. But to 
date no such decision approving the 
use of NPWT as a standard benefit has 
been taken by the G-BA. In practice this 
means that at present reimbursement 
for the use of dNPWT can only be deci-
ded on a case-by-case basis by the he-
alth insurance funds. Essentially, this 
means that at present the costs for in-
patient NPWT are included in the 
flat-rate case fee of the Diagnosis-Rela-
ted Groups system or are partially addi-
tionally reimbursed. So far, in the out-
patient setting the catalogue of stan-
dard benefits makes no provision for 
reimbursement. 

An overview of randomized control-
led trials in the latest Cochrane Review 
from 2018 [34] concluded that NPWT 
possibly had a positive effect on wound 
healing.Its main benefits were expedi-
ted granulation and earlier definitive 
wound closure [9, 17]. 

However, according to the study 
data available, a Cochrane Review 
from 2006 [21], an assessment from 
2006 [37] by German Institute for Qua-
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their configuration, their scope of ap-
plication is restricted to smaller and 
low-exudate wounds. However, for sui-
table wounds the switch from an elec-
trically powered NPWT to a mechani-
cally powered dNPWT system bestows 
many cost advantages.

Compared with conventional 
wound dressings, they offer the es-
sential advantages and additional 
benefits of NPWT.

For continuity of care from hospi-
tal to home of suitable wounds these 
systems are a futuristic cost-effective 
alternative to the more cost-intensive 
electrically powered NPWT systems.

NPWT and dNPWT are a logical, 
wound-phase specific and economi-
cal treatment form that selectively 
stimulates wound healing and can 
greatly contribute to maintenance of 
the individual quality of life of pati-
ents.

It is one of the wound treatment 
forms most commonly used in hospi-
tals but in the community setting in 
Germany it has since 1998 been ab-
surdly classified as belonging to the 
“New examination and treatment 
methods”. From the Expert Group’s 
perspective this results in inadequa-
te care of patients diagnosed with 
the cost-intensive disease entity 
“chronic wounds”. The authors deem 
NPWT and dNPWT to be an adequa-
te, appropriate, necessary and eco-
nomical treatment form.
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