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Development and Evaluation of the Mini Congestion Score

in Patients with Acute Heart Failure

Linda Butte B.N.S.’
Wasana Ruaisungnoen Ph.D. (Nursing)”®
Extended Abstract

Introduction Congestion is the primary reason patients with acute heart failure require
hospitalization. A standardized, user-friendly, and accurate bedside tool for assessing fluid status
could assist nurses in evaluating the severity and progression of fluid overload, improving care
decisions and communication with physicians.

Objective To develop and evaluate the quality of the mini congestion score (MCS) in
assessing congestion among patients with acute heart failure

Design Research and development

Methodology The development of the MCS assessment tool for fluid congestion followed
a three-phase evidence-based nursing framework of the advanced nursing practice center:
1) clinical problem identification (evidence triggered), 2) evidence review and retrieval
(evidence supported), and 3) tool implementation and outcome evaluation (evidence observed).
The MCS and a nurse user manual were developed based on 14 retrieved and quality-appraised
evidence items, following the Joanna Briggs Institute criteria. To assess its effectiveness, the
MCS was tested in 50 critically ill patients admitted to the medical intensive care unit to evaluate
fluid congestion.

Results The MCS consisted of an assessment of jugular venous pressure, rales, and edema,
with a score of 0-3 for each item. The overall score of the tool is interpreted as including no
congestion (score = 0), mild congestion (score = 1-3), moderate congestion (score = 4-6), and
severe congestion (score = 7-9). Inter-rater reliability analysis revealed a very good level
(Intraclass correlation coefficient = .980, 95%CI = .964 - .989, p<.001). The efficiency test
of the MCS revealed that, at the cut-off of 3, the MCS had a sensitivity of 90.7%, specificity of
94.7%, and an area under the receiver operating characteristics curve (AUC) of .962 (95%CI = .909
- 1.00, p<.001)

Recommendation The MCS tool effectively evaluates and monitors fluid congestion during
treatment. Its user—friendly design allows nurses to learn to use it independently with the provided
manual. To optimize accuracy, it is recommended to combine its use with the hospital’s standard
fluid congestion assessment protocol.
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invasive) Toald congestion markers (%114 N-terminal

pro-B-type natriuretic peptide (NT-pro BNP)
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iAufLandeiy waznamsdseifiuaninse
gnsumuldnnvastade’® dowmniioims
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284 congestion score/ EVEREST score Hlu ﬁ’\i‘f}’
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mild congestion, 7-12 ALLUY W84 moderate
congestion, Las 12-18 ASLLUY WYY severe
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(jugular venous pressure WY JVD: jugular venous
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usmngimaguaamniuaaaidaauns® Tunsdl
‘ﬁll aslaitin internal jugular vein @319 ol% external
jugular vein unula'? dwmsumsusadiuIveluMcs
fidenldmsuszdivan extemal jugular vein WYNe
iianlamanmatndaay nniuldliussineui 1
TNULNNNTANEUEN (stemal angle) FaThiaadidads
nazqnalaseil 2 waslFlifusaviadud 2 Nevhau
aemniulifussiian 1 iilaiaansuianiigeiign
waztheSaladmuiniu 5 daduduszann
ANNANYDY sternal angle He¥ laviBauuaN Lo
JVP Fefivthendy emH O *"**

msadealan des rales/crepitation/crackle
LﬂuL?ﬁNﬁLﬁ@%ﬂuqqauLtazwaamammuu?\ﬂ g

v
o G

nihwsawanve saemelagengeasasunu madin

oy
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LNBﬂ‘Viii’JLHN‘VIZBQLNBW]EIIQL?I"IBNQZG’INQQGNIM

Do
2

wadman JuindEensaunnsuFuiiudswaseme
ihuzsammzaemeladh sneasyeudodlagu
wadedeaasmmeauan wiaidesinnlng | v
Ml L?imﬂam:ﬂﬂ@ﬂiﬁnﬁqwmﬁ'ﬁumﬂwha 9
yaslanGunnmelan (bases of lungs) SRCERAR
Wisuiieuiu uasillinuas™ dldnuminsodnm
fhathesmsiadsslaaiausndaaafiiaUnd
uiasaiialdteauasmnulnddadugiiaiiuoul

M3UseiunmzuIN (edema) Wimsusediiv
mMsINthanmsawesmudiieds swilu
mannusisulumsiindeashiladisduiliie
MITLANYBNYDUNAIUBNVARALEDA ™ KU Easdl
2IMIINTALRUUS N BNLEz MSUsELEY
seuraammeznihldlasmslaineasuumdanh
Fauhviamhmisimsuiama 251 aaliasharies
2 Mnfiudnldastinimd Suneamsuunatuuas
msAumasii leeinawimsiasuuudamn Ll
1M 5uINIH 0 Azuuy, LINNAYNEN 2 TadLNnT
wazAudmud (1+) W 1 azuuy vinnaguan
3-4 aawas wazAummeluna 10-15507 (2+)
19 2 Azuuu vannayuan 5-6 TadunsuasAuem
melu 60317 (3+) W38 LINNAYN 8 HAdLNGS uaw
puaimealy 2-3 19 (4+) 19 3 Azuuy®

NATIMS FAZUULYEN MCS 8 NBIMNNN T
mslvinzuuudnma inzuuu 0-3 Tuudasde Hasuuu
(i 0-9 AzuuL wazaziuulaINYBNAIRN D
wiaElugnanzuns §3 0 Maneda no congestion 1-3
AU ¥ANBT9 mild congestion 4-6 AZUUU NINEDN
moderate congestion LWag 7-9 @ LLUU WO

severe COI’lgGStiOI’l

Signs/ 0 1 2 3

symptoms

Dyspnoea None Seldom Frequent Continuous

Orthopnoea None Seldom Frequent Continuous

Fatigue None Seldom Frequent Continuous

JVD (cm H;0) <6 6-9 10-15 =15

Rales None Bases To <50% To =>50%

Oedema Absent/ Slight Moderate Marked
trace

Congestion score/EVEREST score®

VP <6 6-9 1015 | 215

(ecmH,0)
Rales None Bases To <50% | To >50%

Edema

Absent/ 1+ jon | 3+/0+

trace

Mini Congestion score modified from the EVEREST score

. . 19 .. .
Figure 1 Congestion score ~ and Mini congestion score
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mmmu%uﬁfyam (content validity index, CVI)
whifu 1 mnthdsldnausnlumsnsaasuamudeii
ypAInsiia Memsnnzianaiissaisuii

s NpUsedin 2 A uagdesia NN DY
ta3asila MCs Tumsusziuniey congestion
Tosiiguiumasumsmemwiidnssenduiy

IBMINNITIY

g

da £ Y

msﬁﬁ'ﬂuanﬁsjtmswmﬁﬁ’ﬂ

SN 7 I av o
msAnwmafaliiludiunieesnsideEa
HAYBIMIIAMINNINAUTDNAGWENANETT LU
LAl a d'd LY v = e c‘l
Hihedinganianizilaaumandeunau wan
1a5emM 738 HE662116 lagAnienIsuMITTEoIIH
M3 luaedumInederauuniu Sused s Jud
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6 NINYIAN 2566 AMINVNYANINGUAIDEN
losmslasviaunuzaanazesiie dayaves
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nandaegninuituanaauleenulilurasivimas
drudmzaiveuasisvariulumsdnieiaye
mathauaramsanstululudadnmswhnu
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ADMINUNIUNINYBY

1. ialdsumssyiialidiiulasiniside
e ldinausidunneszdganennuismsusziiu
Toglda3eaiia MCS uazismstiusiudayadmsu

wenwalszimaitheinge S 6 au lasd
UszidudprasmsausuAe 3omsUseliuJvp,
rales, WaY edema ﬁgnsi”aq LA DHANIANID
anuemawasunnmsUszdiuinuldves thums
msadaunduussdaiala loalduaugiiomslinu
FalsznaumeneazdeaiefuismsUssdiu
waztnawinmsliezuuulunaazdandwazidan
Faldnmnmsmumundnudessindiifedas

2. MatunuTNdayamiumslaswenng
Uszdmeithednge (%ﬁlﬂﬁ@ﬂsmﬁu) s
Fununuaswuumslsadiuildnngussdiv
AU 1 Lﬁﬂuﬁ’umuuumn@Uimﬁuﬂu‘?{ 2 ()398)

3. msUszdiuloglaMcs dndiumsloali
flssiivafuneninadssimagiheingans 6 au
fishumsausumsldiadasiie MCs anudh 1 Mcs
Tumsssiiiugiheffiaaauidomunasiiu
50 au luvagthedgaangsnssy lssmennaviuems
sewhatudl 7-25 nange 2566 wWisuieuiy
matszfiunngidealssdiuuuunenandu
Towdass Toagusadiun 2 auhmsUssdiugihe
AudenuLa I Yszaza lumsussiluvnnu
5-10 17 Taagfussidiuns 2 auliifiuasuuunde
nam3slsziiveasdnehe

4. ez ldnnmstsadiu MCs sewha
Flsdiuna 2 usniieudssiuialilumsiensy
AMUENIIE ALfies wasAMaERaARBI U
HUsetliu SN ULaHa s UM INEMNIIENTNeN
spsgtheillasumsussiluiudnfuhussuy
Hos-xp #aaunalasssaunng anldiiluadasiio
naspulumsiigudssnansusziiivan MCS
iarhmsiensitayamanuuiuizaeiadiia
MCs lumsusadfiunmesthiiy
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MINATIZHTBYA

Iwnsiiayamelusunsudniagl SPSs
g

nesiu 28 SuanareIMINEsEYauLiyY Tag
fnuaszautaa@NsEay .05 nnziamaie
2295513 (inter-rater reliability: IRR) 6859
é’uﬂwﬁw%wﬁnﬁuémﬂu%u (Intraclass correlation
coefficient, ICC) 1N AMNFDAAG BRSNS
Fssiiv uasdinnsirnuuiugheauaiasiio MCS
TeeigunuaaaiumsaemnssansnenlaglaROC
curve titamananulh enasimnz uaziuiilansn
tdulAd (area under the curve: AUC) wammé’mﬂzuuu

NANISIAY

HANIINEMUI MCS

1. wamsAataanuazmMsUsziiuaanw
Yaendnudelszingfiasimuinarinanae
14 1394 (Figure 2) HANMIINTLAUYBINANFIY
Elszandwun vangudelszandszau 1.A
119U 2 B89 556U 1.C hau 1 (3949 526U 2.C
119U 5 1589 UazzeU 3.C 1 6 301 Tasia
Msvauansarasdatduawuzmsih 1 wuh
nangudalsziny 10 Gaverlusedu A uazdn
4 Gosaglusedu B

PubMed n = 448
Science direct n = 322
CINAHL n = 59

Scopus n =72

Google Scholar n = 954

Thaido = 12

six databases

1,867 articles meeting searches in

542 duplicate articles

pd

1325 articles remaining

42 articles not published in
> English or Thai

Y

abstract review

1283 articles remain for title and

565 articles with non-relevant title

and abstract

\ 4

review

718 articles remaining for full

669 articles did not among

A4

v

medical adult patients

14 articles included in review

Figure 2 PRISMA flow diagram
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2. anwaurmluzasgihenguaiadaiu

Tnalluwanda (Sezaz 56) a1gwas 68.10 U

(SD 15.85) l@sumsIiang Nzl lasNimad
BeUNau (Saeaz 18) (Table 1)

Table 1 Demographic and clinical characteristics of the participants (n=50)

Characteristics

Characteristics

Gender (n, %)

Underlying (n, %)

Male 22 (44.00) Hypertension 25 (50.00)
Female 28 (56.00) Diabetes 14 (28.00)
Age range in years (M, SD) 18-94 Heart failure 9 (18.00)
(68.10, 15.85) Dyslipidemia 8 (16.00)
Diagnosis (n, %) End-stage renal disease 7 (14.00)
Acute heart failure 18 (36.00) Chronic obstructive 6(12.00)
Pneumonia 12 (24.00) pulmonary disease
Sepsis/Septic shock 10 (20.00)  Ischemic cardiomyopathy 6 (12.00)
Chronic obstructive 4 (8.00) Stroke 5(10.00)
pulmonary disease Cancer 3 (6.00)
End-stage renal disease 3 (6.00) Anemia 2 (4.00)
Complete heart block 2 (4.00) Cardiac arrhythmia 2 (4.00)
Stroke 1 (2.00) Valvular heart disease 1(2.00)
No underlying 7 (14.00)
Others 3 (6.00)

3. wamleTEiaNuiBaa sy
wuhAziuy MCS Mnmatssifiuamziniiuly
HtheIngaTuIU 50 AU SeINwenagU ey
2 AU fa fidauaznenafidhhnmsfne funa
anudiusiuge™ Taaimdunszandanduiug
LNe/3a1 (Pearson’ s correlation coefficient, 1) agiszwiwq
832 - .961 UALINMINATEWANNADAATITENIN
wernagUsidiv 2 o laedamsvidu ssavsavaniug
melutiu e ICC psuuitlduansismadanadastiu
Tuseau@ann®1CC =.980 (95%CI = .964 - .989,
p<.001)

4. FamFNANLUSEENEMWLBzAMNLILEN
apaAIasiio MCS lumsusaiunmethiu Weuides
AUKBMINTIRNINIFIUADMINLMNIIFNTNDN
Feeuwalaaadunnddenny TasRnsanan
ROC curve WU ﬁﬁmﬁmﬂmuu 3 AZUUUYDY
AUUUINMCS Henanuh (sensitivity) Spear 90.7
MANNIUNNE (specificity) 3988 94.7, AUC 0.962
(95%CI = .909 — 1.00, p<.001) Tumsusziiu
Asfu Famineda Ussansmneeamssiun
Idandaslassuauaiasiioaglussdudiang
(AUC > 0.9)**
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ROC Curve
10 Source of the
Curve
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08 ____congestion
scorel
g 06
-]
won4
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0.0
0.0 02 04 06 08 1.0
1 - Specificity

Figure 3 ROC curve of mini congestion score
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mawaneIasiie Mcs Tagdaulaan
congestion score #8494 EVEREST trial*® FIMNU
ManumUaNIUERUsEInEMsULUUMIWEN LS
anuvanguBssinduasgudujiimsnwenina
g il deTasiiasaiiummsthidulugihe
iladumandsunduifiinnudalumsussdiv
Liee 3 249 Lawn JVP, rales, e edema NSO U
azuuy 0-3 luuaazdsd uazlinzuuusin 0-9
azun IButeszunmsiiule 4 seeu eau Taidi
sz e ﬁmazﬁuﬁuqmm mahedesiie
Tunasadldusadiueitheinga 50 Ay wudh wenuna
mmmﬁﬂﬂﬂiuﬁumamﬁLﬁulﬁmmgﬂmamﬁ'u
Fadtuldnnmamalnnzienaiissssnagsadi
2 UWUT AzuLUINMIUssRUTN A NNFNAUS
AUga® (r=.832 - .961) uaziiANNFaAAIDINY
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Tuszaudann® (ICC.980 (95%CI=.964 - .989,
p<.001) naiiesneleh wiasile MCs Feiliams
Ussiiulaiguou ifluvinuziinenunaluvagihe
AngaudemnauesU sz wemnagldn
lasumsausnismsuseiiivuasmslvnzuuy
Aaumsldnu Seansoldiniasiia Mcs lu
matssfiunmsihiiuldeiegndasasiiamss

massifiuaammwiaiasiio MCS wuh i
el lumsussdiunmeaiiu lasimanal
3980% 90.7 MANNTIWIZIDEAE 94.7 UazlAIAGR
Azl 3 Az gtheilldasuu 3 azuuauly
fohilameshifufmnnuamsdnniinuhineda
3 AzLLUL LAaie MCS Ramausuglumsuszdiu
nnmfivuﬁulﬁ'gﬂﬁm%'aﬂas 96 (AUC 0.962 (95%
CI=.909 - 1.00,p<.001)) niasinglah asdsznay
apamisUszidiuems MCS 1 3 sadisznauiisamaly
LarAMNININEda M AUALAn ey To
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Fati TVP Wae rales Safhidamsusedivmenadin
fifuselembnnlumsussdivganuzmsaauulas
yasshsihlunemeviemsisadiunmzibu Tae
iz IVP efiehanaluazanusimnsdinaa
mswasuandaisdususiaulumsiinden
2B D98 5% Uazusin edema Henana
dammshifugedeiasas 94 udiimanudimssa
Az (Sasaz 10) asnngthaaad
mazmumnmmqé’uuanmﬁamnmqsﬁ'ﬂaﬁmm
Tawui dialdmsuszidium 3 FainmB a1y
sansaUsuiiuuazasasuamsiiuldusiud
oty

MCS dhumsUssdiumnanmsuanananaiin
ilifemuazmnlumsinmummzihifussning
ms3nwuazmsimsnenna dedasadernue
mannaemezasniiuisillunsdifidosms
anuusui lunsusziuameiniuiensi
MIUSZAUNNMEMWNIATIRTNMENIDNINTIA
mavastfiamsasedumugldasmuuiun
YNWUILNIY LU MIMIFMNIIENTNBN MSTH
SanendiiiaUsfiu IVC diameter, M3HaAT)
‘Zﬂ’JGﬁJ'ﬂﬂQ Kerley B-lines wsamsly congestion
markers (%4 NT-pro BNP tiiaiinszansmnlu

M5USLRUAMIZIAUNLN UG NINTU

il'aagﬂl,l,axil'al,auauuzmﬂmamﬁﬁ’ﬂ

w3nsiia MCS UsznaulughemsuszidiuIve,
rales U8 edema (fhue3asiiafsnansathanlduszdiu
smzhiivlugiheiladumaniafnmulszi
namssnw luadiinlode azanlumslglums
Utianuass ligna fenauusiuidanmsiiiu
nenwaaanse lEvnuelumsusediuuazasianemea
Faduunumdasslumsuszdiv udeehalsiaw
mamsﬂiuﬁumaﬁmmﬂmmLﬂé’aulﬂ”?iyuagiﬁu
NNEMINTINITNME Ussaumsalazanuinng
NuaMsANEIASIEWUTH MsausuiaumslFny
wiamslvidnmgiiameanuasnau v lviwenua
sansaUszdiunmeindiugis Mcs leaghausiugh
YBAIINT MCS gafienuhuasanadimneAsuiings
domsasasummeziiu sshalsionu msanwmnasail
aniitaiafmniumnenanduiathiidauihadn
(n=50) FeanadINalanNRaANNAAIALAG DY
yasmUszanaiila Seansyhmsanun lushamily
nausedniivnalvafuuasiingudasaiid
sy Anae Lﬁaﬁuﬁuf\mﬁﬂﬁmmmu
2849 MCS faly

gatauanuzlunisineiasia il

1. shansaldMCs lumsdszdiueithenla
BNLKAIYNUG acute heart failure (AHF), acute
decompensated heart failure (ADHF), Li&% congestive
heart failure (CHF) fifinmzihihuuaz]lgumsldia
emelald ilasnnTliayaingid (objective data)
v ihlilddayaiifiutlgtuilaussnouns
gadulalumsnenuuwnduazinsanuuamg
mssnmiiiadn eshslsfouantoiusuusmsld
congestion score 28N EVEREST trial RYEAVRIRVEY
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