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Wound drainage measurements: a narrative review
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Abstract

Drainage from chronic wounds can significantly negatively impact a patient’s quality of life. Change in severity of wound
drainage is an important measure of treatment efficacy for wounds. This study reviews existing tools used to assess wound
drainage. Qualitative drainage tools are overall less burdensome, and however, differences in user interpretation may reduce
inter-rater reliability. Quantitative drainage tools enable more reliable comparisons of drainage severity and treatment
response between patients but sometimes require equipment to administer, increasing responder burden. Gaps in the cur-
rent wound drainage measurement landscape are highlighted. Many of the existing scales have not been validated in robust
studies. There is also a lack of validated global drainage measurement tools for patients with chronic inflammatory skin
disorders with drainage, such as hidradenitis suppurativa or pyoderma gangrenosum. Development of a succinct drainage
measurement tool for inflammatory skin diseases where drainage is a prominent symptom will improve monitoring of

meaningful treatment response.
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Introduction

Chronic wounds represent the largest direct medical cost
of all skin conditions, costing nearly 9 billion USD in the
United States annually [1]. A patient’s quality of life (QOL)
can be as profoundly impaired by chronic wounds as by
heart and renal disease [1]. Existing, comprehensive wound
assessments evaluate varying wound characteristics, includ-
ing amount of drainage, pain between and during dressing
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changes, odor, itching, bleeding, and impact of the wound on
QOL. Evaluation of change in wound drainage helps inform
clinicians regarding treatment efficacy.

Many drainage assessments are currently tailored to
assess post-surgical wounds. However, several other cuta-
neous conditions involve wound drainage, including inflam-
matory skin disorders such as hidradenitis suppurativa (HS)
and pyoderma gangrenosum (PG), neoplastic diseases such
as malignant tumors, and chronic ulcers, including vascular,

6 Amsterdam, The Netherlands

Department of Dermatology, Penn State Milton S. Hershey
Medical Center, Hershey, PA, USA

8 HS Ireland, County Clare, Ireland
Danish HS Patients’ Association, Copenhagen, Denmark
Toronto, Canada

Health Sciences Faculty, University of Copenhagen,
Copenhagen, Denmark

Department of Dermatology, University of Southern
California, 1441 Eastlake Ave, Ezralow Tower, Suite 5301,
Los Angeles, CA 90033-9174, USA

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00403-023-02525-5&domain=pdf

1864

Archives of Dermatological Research (2023) 315:1863-1874

inflammatory, and rheumatologic ulcers [1]. Although stud-
ies have examined the impact of drainage on patient QOL,
there is a lack of validated, targeted tools to specifically
measure drainage in patients with inflammatory skin dis-
orders such as HS and PG [2]. The aim of this study is to
review existing tools used to assess drainage and highlight
the lack of and need for global drainage measures in inflam-
matory draining skin conditions.

Qualitative wound drainage tools
Assessment of drainage severity

Several measures have been created for patients to qualita-
tively assess drainage severity on categorical or numerical
scales (Table 1). An example of a categorical scale is the
Malignant Wound Assessment Tool (MWAT), a validated
measure with domains including clinical wound features
(i.e., wound location, classification, and edema) and physi-
cal, emotional, and social impact of the wound [3]. Regard-
ing drainage, patients are asked to rate the severity as “dry,
minimal, moderate, or heavy.” Numerical rating scales ask
patients to rate drainage severity, often on a scale of 0-10.
Zero represents no drainage, and “10” represents the worst
drainage; “10” may be defined in different ways depend-
ing on the measure. As an example, the Toronto Symptom
Assessment System for Wounds (TSAS-W) defines “10”
as “most severe and/or continuous drainage or exudation.”
[4] Some numerical scales have a descriptor that accompa-
nies each number in the scale. Finally, another measure of
drainage severity is qualitatively evaluating the amount of
leakage from dressings. The Wound Symptoms Self-Assess-
ment Chart queries how often fluid has been leaking from
a patient’s dressing over the last week on a scale of 0-10,
with “10” defined as “constantly leaking” [5]. Similarly, the
Wound Management Questionnaire asks patients whether
fluid has leaked through their dressing, from “not at all,” “a
little,” “quite a bit,” to “a lot” [6].

Similarly, both categorical and numerical tools exist for
healthcare providers (HCPs) to qualitatively assess drainage
severity (Table 1). Categorical tools include the National
Wound Assessment Form, which assesses wound moisture
level as dry, moist, wet, saturated, or leaking [7]. The World
Union of Wound Healing Societies’ (WUWHS) Initiative
Exudate Assessment uses the same categorical rating scale
for drainage, but provides definitions for each rating based
on qualitative estimates of fluid amount, saturation of dress-
ing, and frequency of dressing changes [8]. Several tools
grade drainage on a numerical scale with a descriptor pro-
vided for each number. For most of these measures, “0” rep-
resents no drainage. Greatest severity is defined as “severe”
in the New Wound Bed Score [9], “smelly exudate” in the

@ Springer

Tissue, Inflammation/Infection, Moisture, Edge/Epitheli-
alization (TIME) score [10], “heavy” in the Pressure Ulcer
Scale for Healing tool [11], and “copious” in the Leg Ulcer
Measurement Tool [12].

Assessment of drainage appearance

In addition to assessing severity of drainage, certain tools
also describe other characteristics of drainage, including vis-
cosity, color, and the presence of odor. For example, MEAS-
URE and MWAT can be used to evaluate drainage viscos-
ity in categories ranging from serous, serosanguineous, to
purulent [3, 13]. Drainage color is included in WUWHS,
including options of red/pink, yellow/green, to brown/gray
[8]. The presence of odor is a component of the TSASW
and WUWHS measures [4, 8]. The Bates—Jenson Wound
Assessment Tool (BWAT) scores exudate type on a scale of
1 (bloody) to 5 (foul purulent) based on a composite evalu-
ation of viscosity, color, and the presence or absence of odor
[14].

Advantages and disadvantages of qualitative
methods

Qualitative wound drainage measures do not require any
equipment and are less burdensome to complete as com-
pared to quantitative measures. Ease of use of these tools
may encourage more frequent assessments of drainage,
which is an important component of evaluating treatment
efficacy for inflammatory skin conditions with drainage. Cat-
egorical and numerical scales for drainage amount can help
track disease status and direction of change for individual
patients. Disadvantages include the lack of specific criteria
for each numerical or categorical value. Even for tools that
define each possible response, user interpretations may vary
since the definitions are not based on quantitative criteria,
and this may reduce inter-rater reliability. Thus, compar-
ing drainage status between patients based on qualitative
responses is difficult (e.g., one patient’s “severe” may be
another patient’s “moderate”). To this end, some clinical
trials specifically track change in exudate status, as opposed
to the exudate amount itself, noted as decreased, equal/
unchanged, or increased [15].

Quantitative wound drainage tools
Assessment of drainage based on wound dressing
Several quantitative wound drainage tools use dressings
as a means of drainage measurement (Table 2). Most are

clinician-reported outcomes. Strategies include measur-
ing the layers of gauze a wound soaks through, the number



1865

Archives of Dermatological Research (2023) 315:1863-1874

3unyeo] ‘pajeInies Yo\ ISION ‘K1 [1] wiog
VN ON dDH [9AS] 2IN)SIOW PUNOA\ JUSWISSASSY PUNOAN [BUOTIEN
1op1aod Aq passasse ‘AIIoads aeurei(
10[ V “)1q B 91nQ 9N V ‘I[e 18 0N
Uvc ¢ urssaIp oy ySnory [9] ('Te 10 no1qIy) 21reU
[z€] sams [eo13ing ON juoned jse[ oy ur juowde[dar Surssarg paYe9[ piny sey ‘Y ¢ ised oy uy -uonsang) JUSWIBUBA PUNOA
Sunyes] ApueIsuo) =Q|
Suryon Sunyed] pIng ON=0
‘Irews ‘Surpa9[q ‘SurssaIp Wwoij (om
[1¢] rern Sursues[d punom a3eye9[ ping ‘sa3ueyd Jurssap JSEB[ 9} JOAO JUISSAIP JNOA WOIJ [s] (OVSSoMm) 1eyD Juow
B Ul SPUNOM OIUOIYD PUEB )Ny ON juaned 01 paje[al uted ‘punom woij ured Suryes] usaq pIng sey uAyo Moy Q[0 -$S3sSV-J]9S swoldwAg punop
SSUISSAIP WOIJ 1099 SSeW
AINQ ‘pUNOM WOIJ JOIYJS SSeul uonepnxa 1o d3eureIp 4
AlINQ ‘BWAPI/SUI[[oMS ‘UISIU0D  SNONUNUOD I0/PUB AIIAJS ISON = ([ (M-SVS.L) SPUnop 10y waisAg
[0€] punom 1seaIg ON I0AISIRD 10 JUdned o1QWIS0d ‘FUIpa9[q ‘Suryolr ‘I0po uonepnxa Io ageurelp oN=0 001—0 Juowssassy woydwAg ojuoio],
KAeolH
punom 2y} jo syoedwt 9RISPOIA
[BIOOS pUE [BUOTIOWS pUE $139)J9 [BWIUIA [€] (LVMIAD TedtuD—io0],
[62] punom 1sea1g SOX. juoned  [eo1sAyd ‘saInjed) punom [eorur)) A1q JUWISSISSY PUNOAN JUBUSI[BIA
juaned AQ passasse ‘AIIaAds oFeurel(]
dOH 10
‘19A1318D ‘Juaned
9eds o) Surzinn Apnys jo ojdwrexy | pajepIeA Aq passassy PaINSBIW SI[RLIBA IYIQ) 93eureIp Jo JUSWAINSEIJN  [BOS QueN

$[00) 2AnRIIENQ)

$[00) o3eUrRIp pUNOM dAneIIEnd) | d|qeL

pringer

a's



Archives of Dermatological Research (2023) 315:1863-1874

1866

[6] spunom AJruuanxe 1omo| SOA

[+€]
JUSWSBUBW PUNOM OTUOIYD PUB

[¢€] ernq stsAjowaaprda 10§ sns
-UQSUOD JUSUIIEDI} UI PAOUDIJAI SN ON

pPaq
puno ‘stsoiqy/snjed punom-riad PIIA/PUON =T
‘STIITRULIOP ‘BWIOP? ‘ONSS[) uon JRIOPOIN = |
dDH  -ernueid pue pdop ‘reyoss ‘soSpg QIAIS =()

ad£) Surssaip 10§ [ensn uey)

Apuanbaiy arow yonw parmbaz

ST 93 ueyd JuIssaIp ‘puokaq 10

SOYJO[O 0IUO STUISSAIP ATBPUOIIS

pue Arewrid woiy Surdeosa st
9Jepnxo pue pajeInjes ore sSuIssaIq
Sunyea|

pajeIoRW

9q Aew urys punom-11ad (adK)

Surssa1p ay) 1oj ensn uey) Apuanb

-a1y o10w parrnbal st ofueyo Sur

-$$QIp ¢3ULLINDI0 ST Y3NOIYIONINS
pue ‘3om ST JuIssaIp Arewrrig
pajeInjes

ad£y Sur

-ssa1p 10y 9jeridordde st Aouonbaiy

a3ueyd SurssaIp ¢3UrLMO0 Jou ST

USNoIyIoyLIs Inq ‘pasrewtt A[oATS

-u)xa st Jurssarp Arewrd ay)

{PoAOWIDI ST SUISSAIP YY) USyM
9[qISIA 9J€ PN} JO SJUNOWE [[eWS
M

adKy

Surssaip 1oy gerrdordde Kouonb

-01J 93ueyo SurssaIp {pasjrewr

Apy31 oq Aewr urssarp Arewrtid

{POAOWIAI ST SUISSAIP ) UM
9qISIA 9JB pINY JO SJUNOWE [[RWS
ISIOIN

punosm 03 Jud

-Ioype 9q Aew SUISSIp ‘payIewun

-0 [6] (SAM) 2100 pag punop moN

[8] (SHMNA) 1USWSSAssy
dyepnxyg SANBNIU] SANRI0S

Sul[eoH pUnOA\ JO UOTU() P[IOA\

oreos oy Surzimn Apmys jo ojdwexyg [ pajepries

‘19A13180 ‘Junjed

(mo1oq st Surssarp Arewrid pue arjsiowr
.Qouereadde a3eurea(y,, 99s) J[qISTA OU ‘KIp ST paq punNopy
dDH I0pO ‘AJUQ)SISUOD ‘I0[0D 2)JepnXF K1q
dDH 10
Kq passassy paInseaw SA[QRLIBA IOYI0 93eureIp Jo JUSWAINSBIA

Jeos QuweN

$[00) 2AnRIIENQ)

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l



1867

Archives of Dermatological Research (2023) 315:1863-1874

1opraoid ared yiesH JOH

asearour ‘padueyoun,/enba
‘9SBAIOOP :SNJEIS A)epnxd Ul dFuey)
Suryes] ‘pajernes

VN ON dOH WM ISTOI “AI(T :smyels ajepnxg 606617CC0LON
a3eureap ur a3uey)
K)1SOOSIA
MO[ ‘A31S02SIA YS1Y :AIISOISIA
(1 2198l anjq Jo AeI3 {UmoIq Jo MO] [8] (SHMNM) JUWSSassy
ur  1opraoxd £q passasse qunowre  -[oK (U213 {par Jo yuid ‘{Awreard 1o 9JepnXy 9ATENIU] SAT)AI00S
QAOQE 99§ ON dDOH a3eure1(],, 99s) awnjoA a3eurel  AY[Iw ‘Apnoyo {raquue ‘Iea[d :10[0) SuIeoH punopy Jo uoru() PO\
(1opo
QATSURJJO YITM UIT 0} MOJ[A
anbedo “yory) juernind (nogJ=g
(mo[[o£ 03 ury
anbedo “yory) 10 ury) Jusning =+
(Z 9[qeL 998) Junoure (Teapd ‘A10)eM ‘UIY)) SNOIOS = ¢
a3euresp ‘voneziferoyids ‘uon (urd 0 pax ored
-e[nueIS ‘UoneINpUl ‘BWIPI NS K191eM ‘UTY)) SNOAUINSUBSOIS =7
-sn Teroydurad ‘10709 utys ‘onssy (pax1ySuq ‘ury)) Apoorg =1 (1] (LVME) 1001,
[L¢€] Surreay [eo131ns-1s0q SOX dDH  onoIoou ‘Sururuiopun ‘sagpo zIg :2dfy djepnxg (09—  JUSWSSISSY PUNOAY UOSUS[—sreg
douereadde a3eurerq
snordo) =1,
u9pINQGoIq JO JUIWSSISSE “BUWIPD JJRIOPOIN = €
39 ‘AyI[IqeIA UDYS ‘Onss1) uone| [rews=¢
-nueId ‘anss1 ono1ddu ‘ad£) anssn JuBdS = |
[9€] s100[n AJTWAIIXd JOMO] SOX. dDH  onoxou ‘Furururopun ‘9z1s ‘adAy, QUON=(0 9S—0 [z1] 100} JuswaInseaw 190[n 3]
KreoH=¢
QRISPON =7
WS =1 [11] (joor HSNd)
[s¢] s100[n 2Inssalg SOX dDH ad£y anssn ‘(guio) eary QUON=( L]-(0 Sul[edH JoJ 9[ed§ IaJ[() 2Inssalg
ajepnxa A[jeug =¢ [01] (ANIL) uonezirerf
aseastp Jursodsipaid ‘uvoninnu arepnxg = -oyyida/a3pa ‘armjsiow ‘uorOPuI
VN SoX dDH  ‘Aouarouyns-J[os ‘9)ess [eyuow ‘08y AepPNXa ON =() 70 JuonewtreJur ‘anssn payIpojA
dDH 10
‘10A132189 quoned
9ess o) Surzinn Apnys jo ojdwrexyg | pajepIeA Aq passassy paInseaw SA[QRLIBA IOYI0 J3eureIp Jo JUSWAINSEIJN  9[BOS QueN

$[00) 2AnRIIEN)

(ponunuoo) | sjqey

pringer

a's



Archives of Dermatological Research (2023) 315:1863-1874

1868

A0qe 99§

VN

[01] spunom

o1uoIyd pue [6¢] [ed131Ins-1s0g

[8¢] s1oo[n aunssald

VN

oN

ON

ON

SOX

ON

juaneq

dOH

dOH

dOH

dOH

ON

(¢ souwm Auewr moy , S9X,, JI) SOA
{Pa3ueyd 2q 0) SAYIO[

Y /¢ Ise[ oy ur o3eyed] pinf Jo Suippaq painbar oFeyes] oy sey
Surreay punom 939[dwos [run

sagueyo JurssaIp Jo Iequinu [B10],
Kep 1od

sa3ueyd JUISSAIP JO IoqUINU UBIA

(Aep 1 > ul paWaYMI2A0 99
Kewr 3urssaIp ‘paxnbar sSurssaip
aandiosqe ‘pafjonuooun) a3re[=¢
(sAep ¢—g own) Ieom ‘SUISSAIP AT
-d1osqe F ‘pa[[0u0d) dJeIopow =7
(skep £ >owmn
Teom ‘Surssarp aandiosqe
33pa punom ‘Surururapun ‘Fur -UoU F ‘po[[onuod AJ[NnJ) [[ews = |
-1opns ‘oouereadde ‘(az1s) aInseolN (91epnxs ou) auou =()

Kep © 901Mm) UBY) 2IOW
a8ueyo Surssarp saxmbar (Aaeo =9
93ueyo Jur
-$SIp A[Tep sa1rnbal (9)eIdpoIN = ¢
1oy00d pue 93ueyo 3urssaip
‘SISOIOQU ‘UoTjR[NUERIS ‘UONIUI A[rep axmbar jou seop yY3S =
Juonewwregur ‘azis ‘yidop punop QUON =()

y3noIy) sjom 2Jepnxo punom
) yey 9znes Jo s1ke[ 71 < =¢
ySnoIy) s}om 9)epnxa punom
U} Je) 9znes Jo SIdAe] [ [-8§=7C
ySnoIyy sjom 9Jepnxo punom
) e} 9znes3 Jo s19ke] [~ =1
ySnoIy) sjom 2Jepnxa punom
oY) yey 9znesd Jo s1ake[ > =()

[9] (‘Te 10 NoI[[H) d1rEU
-uonsang) JUSWIBURIA PUNOA

[8119887€LZ01ON

€0 [€1] poyrow FINSVAN

[£1] Surfeay premo) uors
87—0 -se13o1d jo juowssasse Y-NOISAA

€0 [91] 21095 21BPNXd PUNOA
sagueyd JuTSSAIP JO IOqUINN]

9reos oy Surzimn Apmys jo ojdwrexyg

(PIEPI[EA

dDH 1o
‘1oA13a1ed quoned

Kq passassy

PaINSLaW SI[QRLIBA IYIO oSeureIp Jo JUSWRINSEIA

Jreos QuweN

S[00} aATIRIIUERNQ)

$[00) oSeureIp punom daneInuend) g ajqeL

pringer

Qs



1869

Archives of Dermatological Research (2023) 315:1863-1874

A0qe 99§ SOX dDH

VN SOX  UBIOWUI[D IO Judned

VN ON

dDH 01 SNoLIas) A)epnxa Jo UonesyIeng)

(SurssaIp JO 9 G/ < SOAJOAUL ‘PINY
ul payjeq senssn punom) oS =¢
(Surssaip
JO 9%G/-%GT SOAJOAUI ‘pajeInjes
SONSSI) pUNOM) JBIOPOIA =1
(SurssaIp %67 S soA[oAUT 9Fe
-UTBIP ‘JoMm SONSSI} pUNOM) [[BWS =¢
(e1EpNX9 9[qeInseaw
OU “SIOW SINSSI} PUNOM) JUBIS =7
(AIp sonssr) punom) QUON = |

(1 91qeL 99s) 9ouereadde
9Seure1p ‘uonezireroyids ‘uon
-e[NURIS ‘UONBINPUI ‘BWAPI NS

-s1 Teroydirad ‘10100 upys ‘onssn
OT)0IOAU ‘FUTUTULIIPUN ‘SATP2 “9ZIS

Par10s ST A[uO (S)3uIssaIp=g

Jom ST ATuo (S)Iurssarp=+4
soyoyed ur pafIos 218

SOUIO[O(Paq) pue Jom (S)IUISsAIp=¢
duwrep are

S9UIO[O(Paq) pue Jom (s)Surssarp=¢
Jom e

saUI0[o(paq) pue (S)3uIssaIp=|
uappos

a1e SoYI0[d(Paq) pue (s)3uIssaIp=()
Uvc

10A0 9zne3 uo ping 99 0 < =Y3IH
Y 7 19A0

9znes uo pIny 99 ()]G =9IBIIPOIN
Y $7 19A0

9znes3 uo pIng 99 ¢ > = [BWIUIA
yve

I0A0 9Znes uo 2INnisIow ou =1uasqQy

(*019 ‘oTwrayosT ‘JunernueId
‘K1p) 9seq punom pue (Juarnind

09-1

-0

(1] (IvAME) TooL
JUSWISSISSY PUNOAY UOSUS[—SIe g

[0Z] (qATAL) POWIOI 8, Xn0Y
971 v £q uonen[eaq juswieal],

lo1]
9100 uoneoynuend) pimf PUNop

Suryioro/Surssarp ySnoIy) uoneinjes

dDH 1o
‘1oA13a1ed quoned

9reos oy Surzinn Apmys jo idwrexyq  (pajepIfeA Kq passassy

paInseaw SI[QRLIBA IYI0) oSeureIp Jo JUSWRINSEIA

Jreos

QuweN

S[00} aATIRIIURNQ)

(ponunuoo) zsjqey

pringer

a's



Archives of Dermatological Research (2023) 315:1863-1874

1870

pare[nores
uay} sem Aep 1od swnjop Uy

Jo sytun ur ‘sxorjoIorw ur ay3ed
-1doIorwu & 3ursn paInseaw sem
juejeuradns Jo swnjoa pue ‘pagnj
-11u2d 1M sa[dures pajod[[o)
-opedidootuu & Sutsn umeIpyIIm
SeM WY o) UIpIm paurejol pinf]
*SUISSAIP 9AISN[000 Juaredsuen ©

VN ON dDH )IM PIISAOD UY) ‘PASUBI[O PUNOA [sz] poyrowr uonewt ] S
(yS1om pue 2ZISs uoneInyes
VN ON dOH SuISSaIp) SUIRIS Ul 9FeUIEIp UOISIOU] [+2] $1E1€0E0LON
(urelp [eO13INS BIA)
VN ON dOH WO OIqND UT AWNJOA :dFeUTRIp [RIO], [€2] S¥19S9¥0LON
a3eureIp Jo QWN[OA
PA0AYE PUNOM %08 < =G
P1oohe punom %6,-09=1 [cz] 21008 (SISAASY) Le1s
Keys juanyedur jo uon PAJ0dYE PUNOM %6S6—0F =€ PUE ‘©110)0Bq JO UOTJB[OS] ‘Sonssn
-BINp 9y} PUR ‘BLIA)ORq JO UONR[OSI PAOAYJE PUNOM %6E—0T="T doop jo uoneredag ‘ojepnxo
Ay ‘sonssny doop oy jo uoneredos Pa1oaJe punom %07 > =1 JuaIMINg “eWAYIAI “0STeYOSIP
[1#] spunom TeorSig SOX dDH Pue ‘ewoyicIo ‘Jusunyean) [euonIppy Pajodle pUNOM %0=0 0%—0 SNOJOS UML) [BUONIPPY
P09 PUNOM JO JUDId]
sa3ueyd usamlaq
SuISSaIp Y3 SYEOS ‘PAYIRIN =9
Jurssaip
POAOWAI UO UOISIOUT JO YIFUS]
[N} Suore oFeuTRIP ‘QIBIPOIN =G
Jurssaip
PSAOWAI UO UOISIOUT JO YISU]
[N} 10U ‘wd 7 < s10ds ‘Pl =1
SurssaIp peAowaI Uo 9ZIs Ul
wo 7> sdop $s9] JO 7 ‘[eWIUIA = ¢
Jurssaip
paaowar uo sdoip (wur 4 >)
[[eWS ¢ Uey) JIOW OU JUBIS =7 [127] euoyIo
VN ON dDH ofeureIpoN=] 9-[ ope1S punom ‘e 30 pIeuuel§
dDH 1o
‘1oA13a1ed quoned
9eas oy Surzinn Apnys jo ojdwrexy  (parepifeA Aq passassy paInseaw SI[QRLIBA JOYIO oSeureIp Jo JUSWAINSEIJN  J[BIS QureN

S[00} aATIRIIURNQ)

(ponunuoo) zsjqey

pringer

Qs



Archives of Dermatological Research (2023) 315:1863-1874

1871

Table 2 (continued)

Quantitative tools

Validated? Example of study utilizing the scale

Assessed by

Other variables measured

Scale Measurement of drainage

Name

patient, caregiver,

or HCP

Skin humidity

NA

No

HCP

Assess degree of skin humidity via
measurement of skin impedance

Kekonen et al. [26]

using electrical circuits/electrodes
to identify differences in electrical

conductivity (low skin impedance
is correlated with higher exudate

production)

Moisture monitor

NA

No

HCP/Patient

Assess exudate levels via moisture
sensor to determine when to

Henricson et al. [27]

change dressings for exudative

wounds

HCP Healthcare provider, NA not applicable

of dressing changes per day, and the degree of saturation
on a dressing or on clothing. In the wound exudate score,
users count the layers of gauze soaked through by exudate.
The score ranges from 0 to 3, with 3 defined as> 12 layers
of gauze soaked through [16]. Examples of measures that
count the number of dressing changes include DESIGN-R
and MEASURE. DESIGN-R evaluates frequency of dress-
ing changes from O (none) to 6 (more than twice a day)
[17]. MEASURE takes into consideration the wear time of
a dressing in days and whether nonabsorptive or absorp-
tive dressings are required [13]. Some clinical trials calcu-
late the mean number of dressing changes per day and the
total number of dressing changes needed until a wound has
completely healed [18]. The Wound Management Question-
naire is a patient tool that asks patients whether leakage has
required bedding or clothes to be changed, and if so, how
many times [6].

Different tools evaluate the degree of saturation on dress-
ing or clothing. The Wound Fluid Quantification Score has
an HCP rate drainage as absent, minimal, moderate, or high,
based on the volume in milliliters of fluid on gauze over 24 h
[19]. The Treatment Evaluation by A Le Roux's (TELER)
Method evaluates whether dressings and/or clothes are
damp, wet, or sodden [20]. BWAT examines the moisture
of wound tissues (dry, moist, wet, saturated, or bathed in
fluid) and area of drainage involvement of dressing (ranging
from no measurable exudate to exudate involving >75% of
dressing) [14]. Stannard et al. quantify drainage via the size
of exudate area involvement in centimeters on the removed
dressing [21].

Assessment of drainage based on amount of wound
affected

One tool that assesses drainage severity based on the amount
of wound affected is the validated Additional treatment,
Serous discharge, Erythema, Purulent exudate, Separation
of deep tissues, Isolation of bacteria, and Stay (ASEPSIS)
Score (Table 2). Utilizing a numerical scale of 0 to 5, it
examines serous and purulent exudate separately and defines
each score based on proportion of the wound affected (i.e., a
score of 5 indicates > 80% wound affected) [22].

Other quantitative measures of drainage

Some clinical trials seek to measure the exact volume of
drainage. These methods may include measurement in cubic
cm of drainage collected in surgical drains [23] or calcu-
lating the weight difference of a saturated dressing [24].
The ESTimation method uses a micropipette to recover
fluid from a dressing that was occluded over the wound.
The sample is centrifuged to remove cell debris, and then,
the volume of supernatant is measured in microliters. The
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volume per hour is then multiplied by 24 to calculate drain-
age over 24 h [25].

Recent studies have examined whether skin impedance
values, which reflect the response of skin regions to applied
electrical currents, may help characterize drainage. Kekonen
et al. described the utility of using electrodes to generate
skin impedance values to assess degree of skin humidity
[26]. Low skin impedance was correlated with higher exu-
date production. Henricson et al. described using a mois-
ture sensor to assess exudate levels to guide when to change
wound dressings [27].

Advantages and disadvantages of quantitative
methods

Quantitative tools for wound drainage severity measurement
have less inter-rater variability as compared to qualitative
methods. They not only enable the evaluation of drainage
status and drainage response to treatment of individual
patients, but also allow more reliable comparisons regard-
ing drainage severity and treatment response across differ-
ent patients. However, quantitative methods impart greater
responder burden on the clinician and patient, sometimes
requiring physical equipment. In addition, unless exact
measurement of drainage is sought, surrogate methods of
measurement may still impart inter-rater variability. For
example, measures based on number of dressing changes
per day may differ depending on different thresholds patients
have for changing their dressing. Measures that examine
dressing saturation depend on how the dressing is affixed
and the type of dressing used. Of the measures discussed in
this paper, only DESIGN-R, TELER, and BWAT have been
validated in studies.

Lack of global drainage measures in chronic
inflammatory skin conditions

Using HS as an example of a chronic inflammatory draining
skin disease, there is one study in the literature that evalu-
ates efficacy of wound dressings in HS patients, which asked
participants to rate drainage severity from 1 to 4, defined
as 1 (no), 2 (alittle), 3 (moderate), or 4 (a lot of drainage)
[28]; however, this was not a validated measure. Another
measure, the Hidradenitis Suppurativa Odor and Drainage
Scale (HODS), asks patients to rate both the usual amount
and worst amount of drainage from their HS for specific ana-
tomic locations, including head/neck, armpits, trunk, groin,
buttocks, genital/perianal area, and other areas. The 5-point
categorical scale for HODS ranges from “no drainage” to
“very severe drainage,” and each is defined based on the
wear time of dressings. Though specific for HS, HODS does
not include a simple global drainage measure. PG, another
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chronic draining inflammatory skin condition, also lacks a
specific global measure for drainage.

Discussion

Draining skin lesions greatly influence the morbidity of
patients and constitute a significant clinical problem. How-
ever, the clinimetrics of drainage are overall poorly devel-
oped. Although there are various qualitative and quantitative
wound drainage measurements that are in use as clinical
tools or have been used in clinical trials, many of the existing
scales have not been validated in robust studies.

There is currently a lack of a global, validated tool assess-
ing wound drainage in inflammatory skin disorders. Several
of the existing wound drainage measures are designed for
surgical wounds and pressure ulcers, and these measures are
not readily applicable to inflammatory skin conditions. For
instance, measuring the distribution of drainage in a wound
bed is difficult in a disease like HS where drainage is often
sequestered in tunnels. Characterizing drainage viscosity as
a measure of drainage severity is also less relevant for non-
infectious, inflammatory skin conditions.

The lack of a specific and validated global drainage tool
for inflammatory skin diseases is a barrier to assessment of
this important outcome. More studies should investigate the
development of a succinct drainage measure in skin diseases
where drainage is a prominent, burdensome symptom. This
would allow for improved monitoring of meaningful treat-
ment response in clinical trials as well as in clinical settings.
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