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For more than a century, appendectomy has been the standard treatment for acute appendicitis and is
still one of the most common emergency operations annually worldwide. Today, appendicitis is
recognized to present in two forms, complicated and uncomplicated acute appendicitis. In the light
of current research, it is known that antimicrobial therapy can be applied as an effective and safe
treatment for uncomplicated acute appendicitis resulting in decreased morbidity, shorter sick leave,
and major cost savings for the society compared with appendectomy.

In our study, we evaluated the long-term effects of appendectomy and antibiotic therapy on quality
of life and patient satisfaction in a secondary analysis of a randomized clinical trial (APPAC)
comparing appendectomy and antibiotic therapy in the treatment of uncomplicated acute appendicitis.
Between 2009 and 2011, 530 patients (aged 18 to 60 years) with a CT scan diagnosed uncomplicated
appendicitis, were enrolled in the APPAC study and randomized to undergo appendectomy or
antibiotic treatment. Antibiotic treatment consisted of intravenous ertapenem for three days, followed
by per oral levofloxacin and metronidazole for seven days. In case of suspected appendicitis
recurrence, antibiotic group patients underwent appendectomy without further imaging according to
the study protocol.

Of the 530 patients who were enrolled in the trial, 423 (80 %) were available for a phone interview
at median follow-up of seven years. The interview was conducted by using a standardized QOL
(Quality of life) EQ-5D-5L -question set consisting of five questions currently measuring quality of
life and satisfaction, plus two separately added questions mapping whether patients would again
choose the same treatment based on their experience and the potential reasons for their treatment
choice.

There was no significant difference in QOL between the patients undergoing appendectomy and the
patients receiving successful antibiotic treatment. However, there was a significant difference in
patient satisfaction between the treatments; patients undergoing appendectomy were more satisfied
with their treatment than those in the antibiotic group who had to undergo surgery for recurrence of
the disease. Patients in antibiotic group with successful antibiotic therapy without recurrence had no
difference in the satisfaction rates compared with the appendectomy group.

In the treatment of uncomplicated appendicitis, long-term QOL is similar between the two treatments,
but the lower patient satisfaction in the antibiotic group patients undergoing surgery indicates that
predictive parameters for disease recurrence should be actively assessed. Despite the lower
satisfaction rate in the antibiotic group patients undergoing surgery, a significant proportion of
patients with recurring disease would still re-select antibiotic therapy to avoid surgery. As antibiotic
therapy is a safe and effective treatment for uncomplicated appendicitis, the choice of the optimal
therapy should be a joint decision with the patient, considering the benefits and risk of the various
treatment options.
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Tausta

Akuutti umpilisédketulehdus on maailmanlaajuisesti yksi eniten terveydenhuoltoa kuormittava
akuutin vatsakivun syy. Akuutin umpilisdketulehduksen elinikédinen sairastumisriski on 6,7—
8,6 %. Vuosittain primaarivaiheessa umpilisdkkeen poistoleikkauksia tehdddn esimerkiksi
Yhdysvalloissa n. 250 000" ja Iso-Britanniassa n. 40 000%. Yli sadan vuoden ajan leikkaushoito
on ollut ensisijainen hoitomuoto akuutissa umpilisédketulehduksessa, ja McBurney esitteli
leikkaushoidon tuloksia ensimméisen kerran vuonna 1894°. Ennen nyky#in ymmirretty
taudinkuvan erottelua lievempddn eli komplisoitumattomaan ja vaikeampaan eli
komplisoituneeseen muotoon, umpilisiketulehduksen paitetapahtuman on ajateltu olevan aina
puhkeaminen ja siitd jatkumona aiheutuva yleistynyt vatsakalvon tulehdus. Kuitenkin jo
vuonna 1886 patologi Fitz* totesi obduktiomateriaaleissaan tulehtuneen umpilisikkeen
yhteydessd myos merkkejd mahdollisesta spontaanista umpilisédketulehduksen paranemisesta.
Némi tutkimukset tehtiin ennen antibioottiaikaa ja yhdessd ne ovat sittemmin ohjanneet
hoitolinjoja tdhén pdivéddn asti.

Epidemiologia ja patofysiologia

Umpiliséketulehdusta esiintyy kaikissa ikdluokissa, mutta sairastumisen todenndkdisyys
pienenee 30 ikdvuoden jilkeen. Esiintyvyyshuippu on 10-19 vuotiaiden ikdryhmassa.
Sukupuolten vililld ei esiintyvyydessd ole suurta eroa, mutta keskimdérin miehilld taudin
yleisyys kaikissa ikdluokissa on noin 1,4-kertainen naisiin verrattuna. Taudin esiintyvyys on
my0s selkedsti pienempi tummaihoisten keskuudessa sekd heikomman hygienian maissa;
vastaavasti teollistuneissa maissa esiintyvyys on suurempi’.

Patofysiologiaa ei taudin yleisyydestd huolimatta tarkasti tunneta. Umpilisdketulehduksen
aitheuttavia etiologisia syitd ovat muun muassa luumenin ahtautuminen, infektio ja néistd
seuraava verenkierron hiirid ja iskemia, vierasesineet, hyvé hygienia, prosessoitu ruoka seka
ravinnon vihikuituisuus®®. Umpilisdkkeen luumenin ahtautuminen estid umpilisikkeen
tyhjentymisen, joka saa aikaan luumenin sisdisen paineen nousun. Tdmédn johdosta
umpilisdkkeen verenkierto heikkenee ja intraluminaalinen bakteerimiéra lisddntyy johtaen
seiniminekroosiin  ja puhkemaan’. Edelldi mainittu tapahtumaketju sopii etenkin
komplisoituneen umpilisdketulehduksen patofysiologiaan. Puhkeaminen johtaa umpilisikkeen
sijainnin mukaan joko yleistyneeseen vatsakalvon tulehdukseen eli peritoniittiin tai
vatsaontelon sisdisen paiseen muodostumiseen®. Komplisoituneeksi umpilisiketulehdukseksi
kuvataan muotoa, jonka yhteydessd esiintyy paise, seindmin puhkeaminen, tai tuumori. Myos
fekoliitin eli ulostekiven esiintymisen umpilisikkeen Iuumenissa on todettu liittyvin
vaikeampaan taudinkuvaan.

Komplisoitumattoman  tautimuodon  patofysiologiaa ei  vield tunneta  hyvin.
Komplisoitumatonta muotoa esiintyy yleisimmin lapsilla, ja timén ajatellaan olevan aikuisten
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komplisoitumattoman paksunsuolen umpipussitulehduksen eli divertikuliitin kanssa saman
taudin kaksi eri manifestaatiota. Tamén hypoteesin esittivdt Livingston ja yhteistyokumppanit
epidemiologisessa  tutkimuksessaan’,  jossa he  totesivat lapsilla  esiintyvin
komplisoitumattoman umpilisdketulehduksen kehityksen olevan samansuuntainen kuin
aikuisilla esiintyvdn komplisoitumattoman divertikuliitin. Molempien taudinkuvien
epidemiologia erosi merkityksellisesti komplisoituneista tautimuodoista tukien sitd ajatusta,
ettd kyseessd olisi myds patofysiologiltaan kaksi erilaista tautia’. Vuonna 1886 Fitz* myds
totesi obduktioloydoksissddn olevan merkkejd itsestddn rajoittuvista ja parantuvista
umpilisidkkeen tulehduksista.

Diagnostiikka

Akuutin umpilisdketulehduksen epdily on yksi yleisimmistd ensiapua kuormittavista
sairauksista'®. Diagnosointi on kliinisesti haastavaa'!, oirekuva voi vaihdella lievisti
vatsakivusta peritoniittiseen ja septiseen tilaan. Vatsan oikean alaneljanneksen kipu ja arkuus
liitettynd oksenteluun, kuumeiluun ja diffuusiin arkuuteen ovat tyypillisimmét 16ydokset
umpilisdketulehduksen yhteydessé. Laboratoriomerkkiaineista kohonneet valkosoluarvot ja C-
reaktiivinen proteiini tukevat kliinisten 16ydosten liséksi diagnoosia.

Suurin osa kuvantamisesta tapahtuu nykyéén tietokonetomografialla eli TT-kuvauksella, myos
ultraddni- tai magneettikuvaus ovat kaytossd umpilisdketulehduksen diagnostiikassa.
Aikuisilla TT-kuvauksen herkkyys (sensitiivisyys) on n. 96,4 % ja tarkkuus (spesifisyys) n.
92,17 %. TT-kuvantamiseen sisdltyy kuitenkin aina siteilyrasitus ja sitd voidaan vdhentda
matala-annoksisella TT-kuvantamisella (low-dose CT), jonka on todettu kliinisesti yhti
tehokas umpilisdketulehduksen diagnosoinnissa verrattuna normaaliannoksiseen TT-
kuvantamiseen (herkkyys 96,25 % ja tarkkuus 93,22 %) '2. Kliinisen arvioinnin avuksi on
kehitetty prognostisia pisteytyskaavioita'®, joiden avulla pyritiin poissulkemaan akuutti
umpilisdketulehdus, mutta toistaiseksi kéytossd olevilla pisteytyksilld ei pystytd
erotusdiagnostiikkaan tautimuotojen valilld ilman kuvantamista.

Hoito

Leikkaushoito on ollut vallitseva hoitomuoto umpilisédketulehduksen hoidossa jo yli 100
vuoden ajan, ja se on edelleenkin ainoa hoitovaihtoehto, kun kyseessd on komplisoitunut
muoto. Laparoskooppinen umpilisikkeen poisto on nykyddn leikkaushoidon kultainen
1415 Laparoskopiaan  liittyy =~ vihemmin  komplikaatioita, — matalampi
leikkauksenjdlkeinen sairastavuus sekd lyhempi toipumisaika avoleikkaukseen verrattuna.
Umpiliséketulehduksen puhkeamisen seurauksena esiintyva paise
(periappendikulaariabskessi) komplisoi noin 2—6 % umpiliséiketulehduksista'®. Hoito voidaan
toteuttaa joko suonensisdiselld antibiootilla, jonka yhteydessd voidaan tarvittaessa tehdi
radiologinen perkutaaninen markdkertymain tyhjentdminen tai leikkauksella. Konservatiivisen
hoidon jélkeen suositellaan elektiivistd leikkaushoitoa 6—12 viikon kuluttua uusiutumisriskin
vuoksi. Yli 40-vuotiaille potilaille suositellaan elektiviistd leikkaustoimenpidettd, silld tdssa

ikdryhmissd paiseen muodostumisen taustalta usein 10ydetddn umpilisikkeen kasvain (16
%)"".

standardi

Vaikka umpilisikkeen poistoleikkaus on yksi maailman eniten suoritetuista toimenpiteisti'?,
se on silti yleisanestesiassa tehtivd toimenpide, johon siséltyy leikkausriskejd ja
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leikkauksenjilkeistd  sairastavuutta’?. Nykytutkimusten valossa antibioottihoito  on
osoittautunut  turvalliseksi ~ vaihtoehdoksi  leikkaushoidolle = komplisoitumattomassa
umpilisiketulehduksessa'®2°. Mikili antibioottihoidon jilkeen umpilisiketulehdus uusiutui,
tauti oli vastaava lievempi tulehduksen muoto eikd antibioottihoitoon liittynyt lisddntyneita
komplikaatioita eli ensilinjan hoitona antibioottihoito oli turvallista’®. Tehokkuuden ja
turvallisuuden lisdksi antibioottihoitoon liittyi vihemmén komplikaatioita, lyhempi sairasloma
ja merkittivit kustannussiistdt hoidon kokonaiskustannuksissa®’. Tutkimusten perusteella
antibioottihoito ~ on  varteenotettava  ensilinjan  hoito = komplisoitumattomassa
umpilisdketulehduksessa ja aihekokonaisuus vaatii aktiivista lisdtutkimusta sekd
konservatiivisen hoidon optimoimiseksi huomioiden seki antibioottihoidon optimointi®® etti
my®6s mahdollinen oireenmukainen hoito®. Pediatrisilla potilailla tehty tutkimus osoitti my®s
konservatiivisen hoidon olevan tehokas, turvallinen ja potilastyytyvdisyydeltddn véhintdan
vastaava hoitovaihtoehto silloin, kun vanhemmat saivat itse péittii lapsensa hoidosta®.

Nykyéddn tiedetddn suurimman osan (70-75 %) umpilisdketulehduksista olevan
komplisoitumatonta muotoa, jotka voidaan hoitaa turvallisesti mikrobildikkein!®22.
Ensimmadiset tutkimukset antibiooteilla hoidetuista umpilisédkkeen tulehduksista julkaistiin jo
vuonna 1956 Coldreyn toimesta®!, mutta tutkimusaihe oli my®s tuolloin erittiin kiistanalainen
ja tulokset jaivét vaille huomiota ennen uuden aktiivisen tutkimuksen alkamista 1990- ja 2000-
luvulla.

Aineisto

Vuosina 2009-2012 APPAC-tutkimukseen'® rekrytoitiin 530 potilasta (18-60 v.), joilla oli TT-
kuvauksella diagnosoitu komplisoitumaton umpilisiketulehdus (ei ulostekived, paisetta,
seindmdn puhkeamista tai kasvainepdilyd). Potilaat satunnaistettiin kahteen ryhmiidn —
umpilisdkkeen poistoleikkaus tai antibioottihoito (ertapeneemi 1 g kerran péivdssd
suonensisdisesti kolmen vuorokauden ajan, jota seurasi levofloksasiini 500 mg kerran pdivéssi
ja metronidatsoli 500 mg kolmesti vuorokaudessa suun kautta seitsemén vuorokauden ajan).
Ensisijaisena péddtetapahtuma pidettiin umpilisdketulehduksen paranemista. Tima maéiritettiin
leikkaushoitoryhméssd onnistuneena umpilisidkkeen poistoleikkauksena ja antibioottiryhméssa
taudin paranemisena edellyttiden, ettd taudin uusiutumista ei tapahtunut vuoden kuluessa
hoidosta. Mikili antibioottihoidon saaneilla potilailla tauti uusiutui, paddyttiin
leikkaushoitoon. Tutkimus osoitti konservatiivisen hoidon olevan tehokas (73 %) ja turvallinen
ensilinjan hoitovaihtoehto akuutin komplisoitumattoman umpilisdketulehduksen hoidossa.
Leikkauksen mahdollinen viivdstyminen ei aiheuttanut mydskddn lisddntyneitd
komplikaatioita. Ndmd 1 vuoden tulokset vahvistuivat APPAC-tutkimuksen 5 vuoden
pitkdaikaisseurannassa®®, jonka aikana taudin uusiutumisen esiintyvyys antibioottiryhméssi oli
39.1 %. Naistd 85 potilaalla, jotka ajautuivat leikkaushoitoon taudin uusiutuisen epdilyn
vuoksi, 76:11a todettiin komplisoitumaton umpiliséketulehdus, 2:11a komplisoitunut tulehdus ja
7 potilaalla ei esiintynyt lainkaan tulehtunutta umpilisikettd. Myoskin komplikaatioiden maara
oli merkitsevisti pienempi antibioottiryhméssa (6,5 %) kuin leikkausryhméssa (24,4 %) (P <
,001).

Tésséd tutkimuksessa tarkasteltiin edelld mainittuun tutkimukseen osallistuneiden potilaiden
pitkdaikaisseurannan eldminlaatua (QOL, Quality of Life) ja potilastyytyviisyytta.

Haastattelut toteutettiin puhelinhaastatteluina kevéélla 2018. Potilaat haastateltiin kdyttdmalla
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EQ-5D-5L kysymyspatteria, jonka avulla tarkasteltiin alkuperdisen hoitotapahtuman
(konservatiivinen/operatiivinen) vaikutusta eldménlaatuun. Kyselykaavaketta muokattiin
tutkimustarpeitamme sopivammaksi lisddmalld loppuun kysymaélld tutkittavilta, olisivatko he
valinneet uudestaan saman hoitotoimenpiteen kokemuksensa pohjalta, mikéli saisivat itse
padttdd hoidosta ja minkd vuoksi.

Umpilisaketulehduksen leikkaus- ja antibioottihoidon vaikutus potilaiden
elamanlaatuun

Eldménlaatua ja potilastyytyvdisyyttd on aiemmin vertailtu laparoskooppisen ja avoimen
umpilisikkeen poistoleikkauksen vililli*2, mutta seurantaa ei akuutin umpilisiketulehduksen
hoidossa ole tiedettidvésti aiemmin tehty vertailtaessa operatiivista ja konservatiivista hoitoa
aikuisilla. Pediatrisilla potilailla suoritetussa tutkimuksessa vuoden seurannan ajan ei havaittu
eroa HRQOL:ssa (health-related quality of life) operatiivisesti ja konservatiivisesti hoidettujen
potilaiden valilla*.

Témin tutkimuksen tavoitteena oli selvittdd antibiootti- sekd leikkaushoidon vaikutuksia
pitkdaikaisseurannassa eldméanlaatuun seka potilastyytyvéisyyteen. Seurannassa 530 potilaasta
423 potilasta (80 %) oli tavoitettavissa puhelimitse 7 vuoden mediaaniseurannassa, joista 206
(84 naista, 122 miestd, keski-ikd 43 vuotta) satunnaistettiin antibioottihoitoon ja 217 (76 naista,
141 miestd, keski-ikd 45 vuotta) leikkaushoitoon. Antibioottihoidetuista 206:sta potilaasta 81
(39 %) ajautui edelleen leikkaushoitoon uusiutuneen umpilisédketulehduksen epéilyn vuoksi.
Tutkimusprotokollan mukaan niille antibioottihoidon saaneille potilaille, joille seurannassa
herési epdilys taudin uusiutumisesta, suoritettiin umpilisdkkeen poistoleikkaus. Naiistd 14
leikattiin samalla hoitojaksolla ja 67 mydhemmin seurannan aikana. Alkuperiistutkimuksen'®
530 potilaasta 257 satunnaistettiin antibioottiryhmaén, joista 15 leikattiin heti ensimmaiselld
hoitojaksolla. Niistd 8:lla todettiin komplisoitumaton muoto ja 7:114 komplisoitunut muoto.
Viiden vuoden aikana seurannassa 85 potilasta leikattiin uusiutuneen umpilisédketulehduksen
epdilyn vuoksi. Niistd 76 todettiin komplisoitumaton tulehdus, kahdella komplisoitunut muoto
ja seitsemélld terve umpilisike®®.

Antibiootti- ja leikkausryhmien vililld ei todettu eroja eldmédnlaadussa. Kokonaisuudessaan
122 potilasta raportoi kokevansa jonkinasteisia vatsavaivoja, joista suurimmalla osalla (75 %)
kyse oli epdspesifisestd kivusta. Antibioottiryhmaéssi 5,8 % ja leikkausryhmassi 7,8 % koki
kokevansa vatsakipuja epdiltyjen kiinnikkeiden vuoksi.

Ryhmien vililld havaittiin merkitsevd ero, kun vertailtiin tyytyvdisyyttd hoitoon.
Leikkaushoidon saaneet olivat tyytyvdisempid hoitoonsa kuin potilaat, jotka saivat
ensimmadiseksi antibioottihoidon ja ajautuivat tdmin jidlkeen leikkaushoitoon taudin
uusiutuessa. Sen sijaan eroa ei havaittu leikkausryhmin ja onnistuneen antibioottihoidon
valilld. Antibioottiryhmaéssé potilaat, joilla tauti ei uusiutunut eivétké joutuneet leikkaukseen,
olivat tyytyvéisempid kuin ne, joilla tauti uusiutui.

Samoin ryhmien vililld havaittiin merkitsevd ero hoitomuodon uudelleen valinnassa.
Leikkausryhméssd 77 % valitsisi jilkeenpdin uudelleen ensisijaiseksi hoitovaihtoehdoksi
leikkaushoidon, 18 % antibioottihoidon ja 6 % ei osannut valita. Koko antibioottiryhméssi 63
% wvalitsisi uudelleen konservatiivisen hoidon ensisijaisesti, 34 % leikkaushoidon ja 3 % ei

5



osannut valita hoitovaihtoehtojen véliltd. Antibioottiryhméssi niistd potilaista, jotka saivat
pelkén antibioottihoidon, 83 % valitsisi uudelleen saman hoitomuodon, kun taas 14 % valitsisi
leikkaushoidon ja 3 % potilaista ei osannut valita hoitomuotojen vélilti. Niisté potilaista, jotka
antibioottihoidon aikana tai jdlkeen joutuivat leikkaushoitoon, 33 % wvalitsisi edelleen
ensisijaiseksi hoitovaihtoehdoksi konservatiivisen hoidon, kun taas 64 % ei valitsi uudelleen
samaa hoitomuotoa ja 3 % oli epdvarma valinnastaan. Hoitomuodon valinnassa ero oli
potilastyytyvédisyyttd vastaava eli ei eroa onnistuneen antibioottihoidon ja leikkauksen vililla,
mutta leikkaushoitoon péédtyneet antibioottipotilaat valitsivat saamansa hoitomuodon
merkittdvasti nditd kahta muuta ryhméé harvemmin.

Tyytyvdisyyden suhteen tulos ei sikédli ollut yllattdvd, ettd potilaat, jotka joutuivat
epdonnistuneen antibioottihoidon jilkeen uudelleen hoitoon, olivat vihemmaén tyytyvdisempid
kuin kaksi muuta ryhmai. Huomioitavaa kuitenkin on, ettd taudin uusiutumisesta huolimatta
33 % valitsisi uudelleen konservatiivisen hoidon. Tdma kertoo siitd, ettd joissain tilanteissa
potilaat ovat valmiita hyviksymddn riskin taudin mahdollisesta uusiutumisesta vélttddkseen
leikkauksen. Umpilisdkkeen poistoleikkauksen jilkeistd eldminlaadun heikkenemistd ei tule
aliarvioida, vaikka timi onkin lyhyelld aikavililli palautuvaa®. Komplisoitumattoman
umpilisdketulehduksen optimaalisimman hoitovaihtoehdon valinta pitdd tehdd yhdessd
potilaan kanssa hoitomuotojen hyddyt ja haitat huomioiden. Potilaan asianmukaisen
informoinnin ja oman valinnan merkityksen huomioimisen lisdksi aihekokonaisuus vaatii
aktiivista lisdtutkimusta sekd tarkan erotusdiagnostiikan ettd konservatiivisen hoidon
optimoimiseksi.
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Invited Commentary
IMPORTANCE Long-term results support antibiotics for uncomplicated acute appendicitis
as an alternative to appendectomy. To our knowledge, treatment-related long-term patient
satisfaction and quality of life (QOL) are not known.
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OBJECTIVE To determine patient satisfaction and QOL after antibiotic therapy and
appendectomy for treating uncomplicated acute appendicitis.

INTERVENTIONS Open appendectomy vs antibiotics with intravenous ertapenem, 1 g once
daily, for 3 days followed by 7 days of oral levofloxacin, 500 mg once daily, and
metronidazole, 500 mg 3 times per day.

DESIGN, SETTING, AND PARTICIPANTS This observational follow-up of the Appendicitis Acuta
(APPAC) multicenter randomized clinical trial comparing appendectomy with antibiotics
included 530 patients age 18 to 60 years with computed tomography—confirmed
uncomplicated acute appendicitis who were randomized to undergo appendectomy (273
[52%])orreceive antibiotics (257 [49%]). The trial was conducted from November2009to
June2012;thelastfollow-upwasMay9,2018. Thedatawereanalyzedin February 2019.

MAIN OUTCOMES AND MEASURES In this analysis, post hoc secondary end points of
postintervention QOL (EQ-5D-5L) and patient satisfaction and treatment preference were
evaluated.

RESULTS Ofthe 530 patients enrolled in the trial (appendectomy group: 273[174 men (64 %)]
withamedianage of 35 years; (antibiotic group: 257 [155 men (60%)] withamedian age of
33years), 423 patients (80%) were available for phone interview atamedian follow-up of

7 years; 206 patients (80%) took antibioticsand 217 (79%) underwentappendectomy. Of
the 206 patients taking antibiotics, 81 (39%) had undergone appendectomy. The QOL
between appendectomy and antibiotic group patients was similar (median healthindex
value, 1.0inbothgroups; 95%Cl,0.86-1.0;,=.96). Patientswhounderwentappendectomy
were more satisfied inthe treatmentthan patients taking antibiotics (68 % very satisfied,
21% satisfied, 6% indifferent, 4% unsatisfied, and 1% very unsatisfied in the appendectomy
group and 53% very satisfied, 21% satisfied, 13% indifferent, 7% unsatisfied, and 6% very
unsatisfiedintheantibioticgroup; P<.001)andinasubgroupanalysisthisdifference was
based on the antibiotic group patients undergoing appendectomy. There was no difference

in patient satisfaction after successful antibiotic treatment compared with appendectomy
(cumulative odds ratio [COR], 7.8; 95% Cl, 0.5-1.3; P< .36). Patients with appendectomy or
withsuccessfulantibiotictherapywere more satisfied than antibioticgroup patients who
laterunderwentappendectomy (COR,7.7;95%Cl,4.6-12.9;,<.001; COR,9.7;95%Cl,
5.4-15.3; P < .001, respectively). Of the 81 patients taking antibiotics who underwent
appendectomy, 27 (33%) would again choose antibiotics as their primary treatment.

CONCLUSIONS AND RELEVANCE In this analysis, long-term QOL was similar after
appendectomy and antibiotic therapy for the treatment of uncomplicated acute appendicitis.
Patients taking antibiotics who laterunderwent appendectomy were less satisfied than

patients with successful antibiotics or appendectomy. Author Affiliations: Author

affiliations arelisted atthe end of this
TRIAL REGISTRATION Clinicaltrials.gov Identifier: NCT01022567 article.
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JAMA Surg. doi:10.1001/jamasurg.2019.6028 Hospital, POBox52,20520 Turku,
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ppendectomy has been the standard treatment for

acuteappendicitis for more than a century' and one of

the most common surgical procedures performed
annually.? Large epidemiological studies have shown that there
are2formsofacuteappendicitis: uncomplicated and compli-
cated, suggestinga differing pathophysiology forthe 2 forms.3
Inrecentyears, there hasbeenincreasing evidence from ran-
domized clinical trials*® and meta-analyses® " indicating that
patientswithuncomplicated acuteappendicitis canbetreated
safely and efficiently with antibiotics. Our recent 5-year re-
sults further support the notion that antibiotic treatment is
a safe alternative to appendectomy for uncomplicated acute
appendicitis also at long-term follow-up.'* In addition, anti-
biotic therapy for uncomplicated acute appendicitis is asso-
ciated with substantial cost savings.** Nonoperative manage-
ment of uncomplicated acute appendicitis is under intense
research and theimportant aspects of patient preference and
satisfaction, quality of life (QOL), and joint decision-making
have only recently been recognized.*** However, providing pa-
tients with unbiased information of all treatment options for
uncomplicated acute appendicitisis challenging, asthe man-
nerof presenting and framing theinformation has asubstan-
tial influence on the answers; in survey trials, this is further
complicatedbyanimaginarysituation. Toourknowledge, the
assessment of postintervention QOL, patient satisfaction, and
preference at long-term follow-up has not yet been con-
ducted in randomized clinical trials in an adult patient popu-
lation comparing antibiotics with appendectomy foruncom-
plicated acute appendicitis. The aim of this study was to
comparetheposthoclong-term QOLand patientsatisfaction
after antibiotic therapy and appendectomy for treating un-
complicated acute appendicitis for all the patients enrolled in
the original Appendicitis Acuta (APPAC) trial.

|
Methods

The study design, rationale, and methods for the initial

APPACtrialhavebeenpreviouslyreported (Supplement1).4
Briefly, the initial APPAC trial is a multicenter, open-label, non-
inferiority randomized clinical trial conducted from Novem-
ber2009toJune2012at6 Finnishhospitals (Turku,Oulu,and
Tampere university hospitals and Jyvaskylda, Mikkeli, and
Seindjoki central hospitals). The trial protocol was approved
by the ethics committees of all participating hospitals and all
patients gave written informed consent to participate in the
study. The ethics committee granted a waiver for this study.
The trial involved 530 patients age 18 to 60 years with com-
putedtomography (CT)—confirmed uncomplicated acute ap-
pendicitis. Patients were randomized to either undergo open
appendectomy or receive antibiotic treatment with intrave-
nous ertapenem (1 g, once daily) for 3 days followed by 7 days
of oral levofloxacin (500 mg, once daily) and metronidazole
(500 mg, 3 times per day).

The CT criteria for acute appendicitisincluded an appen-
diceal diameter exceeding 6 mm with wall thickening accom-
panied with atleast 1 of the following features: abnormal con-
trast enhancement of the appendiceal wall, inflammatory
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Key Points

Question Whatisthelong-term quality oflife (QOL) and patient
satisfaction after antibiotic treatment or appendectomy for
uncomplicated acute appendicitis?

Findings Inthis secondary analysis of a randomized clinical trial
with 7-yearobservational follow-up of423 patients, there was no
difference in QOL between the treatments. Patients who
underwentappendectomy were moresatisfied intheirtreatment
than patients taking antibiotics based on the antibiotic group
patients undergoing appendectomy; patient satisfaction after
successful antibiotic treatmentand appendectomy was similar.

Meaning The long-term QOL of patients with uncomplicated
acuteappendicitis is similar afterappendectomy and antibiotics,
butthe lowersatisfaction of patients who underwentan operation
andtookantibiotics callsforidentifyingpredictive parametersfor
appendicitis recurrence.

edema, or fluid collections around the appendix. The exclu-
sion criteria included complicated acute appendicitis (de-
fined as the presence of an appendicolith, perforation, ab-
scess, or suspicion of atumoron the CT scan), ageyoungerthan
18yearsorolderthan6oyears, contraindications for CT, peri-
tonitis, an inability to adhere with treatment and provide in-
formed consent, and the presence of serious systemicillness.
Patientsin theantibiotic group were followed up by surgeons
who could use their clinical judgement to pursue appendec-
tomy if considered necessary. Most of the treating surgeons
were not part of the core study team and provided care ac-
cording to their normal clinical practice. All antibiotic group
patientswithaclinicalsuspicion ofrecurrentappendicitisun-
derwent appendectomy. The last follow-up date for the cur-
rent report at a median follow-up of 7 years (range, 5.7-8.2
years) was May 6, 2018. The objective for the long-term fol-
low-up study was to compare the post hoc secondary end point
of QOL with patient satisfaction and treatment preference
between antibiotic therapy and appendectomy for the treat-
ment of uncomplicated acuteappendicitis.

Assessment of QOL and Patient Satisfaction
Quality of life was assessed using the validated EQ-5D-5L ques-

tionnaire (version April 18, 2017; EuroQOL).!**® The assess-
ment was conducted by unmasked, structured phone inter-
views between January and May 2018 by 3 researchers (S.S.,
J.H., and L.V.) who had not been involved in patient treat-
ment. The descriptive questions cover 5 dimensions of every-
daylife: mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. Theanswersare categorizedin5lev-
els ranging from no problems to extreme problems with nu-
mericalscoringfrom1to 5, respectively. Thesenumerical scores
for the 5 dimensions can be combined into a 5-digit number
describing the respondent’s health state. These health state
scores may then be converted into asingleindex value' rang-
ing between o (death) and 1 (full health) for each patient,
illustrating the total QOL of the patient by country-specific
validation tools. The validation specific for Finland for the
EQ-5L-5Dis not available. In this situation, according to the
recommendations by the EuroQOL group touse a population
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closely resembling ours, we used the validation for Denmark.
Additionally, the questionnaire reflects the patient’s self-

rated health on a vertical visual analog scale (VAS) between o

(worst health imaginable) and 100 (best health imaginable).
Based on the study aim and patient population, we slightly
modified the questionnaire by asking about abdominal pain
and/or discomfort instead of general pain and discomfort.

Patient satisfaction with a received treatment was as-
sessedbyaskingpatientstoscoretheirsatisfaction onas-point
scale: very satisfied, satisfied, indifferent, unsatisfied, and very
unsatisfied. The patients were also asked whether they would
againchoosethesametreatmentknowingthecourseand out-
comes of the treatment.

In addition to the intention-to-treat analysis comparing
the appendectomy and antibiotic treatment groups, we also
performed a subgroup analysis by categorizing patients into
3 groups: appendectomy group, successful antibiotic treat-
ment group (ie, no appendectomy), and antibiotic treatment
group undergoing appendectomy. The primary end point of
theoriginal APPACstudywastreatmentsuccesspredefinedto
be assessed at 1-year follow-up.#*> Success for the appendec-
tomy group was defined as a patient successfully undergoing
anappendectomy. In the antibiotic group, treatment efficacy
was defined as the resolution of acute appendicitis resulting
in discharge from the hospital without the need for surgical
intervention and no recurrent appendicitis during a mini-
mum follow-up of 1year. The need for later appendectomy af-
ter primary antibiotic treatment for this study was evaluated
atthetimeofQOLand satisfactionassessment.Inthisposthoc
outcome analysis of QOL and patient satisfaction, this sub-
group analysis is of clinical interest as the main drawback of
antibiotictreatment of uncomplicated acute appendicitisisthe
possibility of appendicitis recurrence.

Statistical Analysis
Continuousvariables were characterized using means or me-

dians and the range of values or 95% confidence intervals of
medians for nonnormally distributed variables; in the case of
categorical variables, frequencies and percentages were used.
The differences between groups in QOL scores and VAS val-
ues were tested using the Mann-Whitney U test. The satisfac-
tion of care was analyzed using a multivariable cumulative lo-
gistic regression analysis to adjust the results for sex and age.
The treatment preference in hindsight was analyzed using a
multivariable multinomial logistic regression analysis to ad-
just the results for sex and age. The results of the logistic re-
gression analyses were quantified using cumulative odds ra-
tios (CORs) or odds ratios (ORs) with 95% confidence intervals.
Two-sided tests were used and P < .05 was considered statis-
tically significant. Statistical analyses were conducted using
the SAS system for Windows, version 9.4 (SAS Institute).

. |
Results

Figure 1 shows the trial profile. Patient baseline demographic
characteristics were similar between the study groups at
baseline*and in this QOL analysis. Of the 530 patients (201
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Figure 1. Study Flowchart

1379 Assessed for eligibility

849 Excluded

733 Did not meet inclusion
criteria
337 Complicated AA
351 Other CT finding
18 Patient age

27 Other reasons
116 Declined to participate

530 Randomized

257 Randomized to receive antibiotic
treatment
242 Received antibiotic therapy
15 Did not complete initial
antibiotic treatment as
randomized (ie, underwent
appendectomy)

l

206 Reached by phone and included in
QOL and patient satisfaction

273 Randomized to undergo
appendectomy
272 Underwentappendectomy
1 Did not receive appendectomy
as randomized (resolution
of symptoms)

217 Reached by phone and included in
QOL and patient satisfaction
analysis at median follow-up of 7 y analysis at median follow-up of 7y

56 Were not included in this analysis 125 Received antibiotic treatment
(could not be reached) only
81 Received antibiotic treatment
followed by later
appendectomy
14 During primary
hospitalization
67 For suspected recurrent
appendicitis

51 Were not included in this analysis

1 Death due totrauma
50 Could notbe reached

AAindicates acute appendicitis; CT, computed tomography; QOL, quality of life.

women [38%]) enrolled in the APPAC trial, 423 (80%) were
available for a phone interview at a median follow-up of 7 years
(range, 5.7-8.2 years). All of the patients reached by the re-
searchers participated in the study. Of the 423 patients avail-
able for phone interview, 206 (47%) were originally random-
ized to receive antibiotic treatment (84 women [41%]; mean
[SD] age, 43 [12.4] years; follow-up rate, 80%) and 217 (51%)
to undergo appendectomy (76 women [35%]; mean [SD] age,
45 [12.0] years; follow-up rate, 79%). Of the 206 antibiotic group
patients, 81 (39%) had undergone appendectomy (36 women
[44.4%]; mean [SD] age, 44 [11.4] years), 14 (17.3%) during pri-
mary hospitalization and 67 (83%) for suspected recurrent ap-
pendicitis. Therewerenodifferencesinresponseratesbygroup
(2170f 272 [80%]) in the appendectomy group, 80% (206 of
257)intheantibioticgroup, with 125 receiving antibioticsalone
and 81 antibiotics with later appendectomy (response rates
80% and 81%, respectively). Of the 81 patients who under-
went appendectomy after initial antibiotic treatment, 70 pa-
tients (86%) had surgery before the 1-year follow-up, 30 pa-
tients(37%) betweenyearsiand 5,and 1 patient(1%) between
year 5 and QOLfollow-up.

QOL (EQ-5D-5L)
The QOL between appendectomy and antibiotic group pa-
tients was similar (median health index value, 1.0; 95% CI,
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Figure 2. Patient Satisfaction and Treatment Preference in Hindsight
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A, Patientsatisfactioninthe appendectomyand antibioticgroups. B, Patient
satisfactionwithasubgroup analysisinappendectomy, antibiotics only,and
antibiotics with later appendectomy groups. C, Treatment preference in
hindsight in the appendectomy and antibiotic groups. D, Treatment preference
in hindsight with a subgroup analysis in the appendectomy, antibiotics only, and
antibiotics with laterappendectomy groups. The errorbars represent 95%
confidence intervals.

aDifference between appendectomy and antibiotic groups (A) and
appendectomy and antibiotics only (B). Multivariable cumulative logistic
regression analysis to adjust the results for sex and age.

b Difference between appendectomy and antibiotic groups (C) and
appendectomy and antibiotics only (D). Multivariable multinomial logistic
regression analysis to adjust the results for sex and age.

0.86-1.0inbothgroups; P=.96).Thepatient self-rated health
VAS values did not differ between the groups (P = .65), with
patients who underwent appendectomy reporting a median
healthof79.7(95% CI,77.7-81.7) and patientstakingantibiot-
ics a median health of 79.5 (95% CI, 77.5-81.4).

Satisfaction With Care and Treatment Preference

in Hindsight

Theresults of patient satisfaction are shown in Figure 2A. Pa-
tients who underwent appendectomy were more satisfied
in the treatment (68% very satisfied, 21% satisfied, 6% indif-
ferent, 4% unsatisfied, and 1% very unsatisfied in the appen-
dectomy group and 53% very satisfied, 21% satisfied, 13%
indifferent, 7% unsatisfied, and 6% very unsatisfied in thean-
tiobiotic group; P = .001) than patients taking antibiotics;

E4 JAMASurgery Publishedonline February 19,2020

in a subgroup analysis, this difference was caused by the an-
tibioticgroup patientsundergoingappendectomy. Therewas
no difference in patient satisfaction after successful antibi-
otictreatment (noappendectomy) compared with appendec-
tomy(COR,7.8;95% CI,0.5-1.3; P =.36).Patientswithappen-
dectomy or with successful antibiotic therapy were more
satisfied than antibiotic group patients later undergoing ap-
pendectomy(COR,7.7;95%CI,4.6-12.9; P < .001;COR,9.7;95%
CI, 5.4-15.3; P < .001, respectively). The patient satisfaction
results in these 3 groups are presented in Figure 2B.
Treatment preference in hindsightis shown in Figure 2C
and theresults of thesubgroup analysisin Figure 2D. Thereis
astatistically significant differencein thereselection of treat-
ment between the 3 groups of appendectomy, successful
antibiotic therapy without the need for appendectomy, and
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antibiotictreatmentwithlaterappendectomy. Patientsinthe
later appendectomy group would statistically significantly
moreoften choosethedifferenttreatment compared with pa-
tients in the antibiotics only group (OR, 11.2; 95% CI, 5.6-
22.2; P <.001) ortheappendectomy group (OR, 8.8;95% CI,
4.9-15.9; P < .001).

|
Discussion

In this study comparing long-term QOL and patient satisfac-
tion after appendectomy and antibiotic therapy for the treat-
ment of uncomplicated acute appendicitis, there was no dif-
ference in QOL between these treatment groups assessing
the APPAC trial patients at a median follow-up of 7 years.
Patients who underwent appendectomy were more satisfied
in the treatment than patients taking antibiotics; in a sub-
group analysis, this difference was based on the antibiotic
group patients undergoing appendectomy. Patient satisfac-
tion after successful antibiotic treatment (ie, no appendec-
tomy) compared with appendectomy was similar. Patients
with appendectomy or successful antibiotic therapy were
more satisfied than antibiotic group patients later undergo-
ing appendectomy. However, despite this difference, 33%
of these patients taking antibiotics who later underwent
appendectomy would still again choose antibiotics as their
primary treatment.

To our knowledge, no other study has been conducted on
the long-term QOL and patient satisfaction of adult patients
randomizedtoreceiveantibiotictherapyorappendectomyfor
the treatment of uncomplicated acute appendicitis. A study
inapediatricpopulationshowedsimilarresultsataveryshort-
term follow-up of only 24 hours, with nonoperative manage-
ment proving to be as an effective strategy as surgery when
chosen by the family and with no difference in QOL.?° An-
other study in a pediatric population illustrated that the pa-
tients treated conservatively with antibiotics demonstrated
higher patient QOL and health care satisfaction, and similar
parental satisfaction was found in both groups.*

Quality of lifeis an important factorin measuring disease
burden, and its additional value lies in considering the pa-
tients’ subjective perceptions of well-being and treatment.>?
However, long-term QOL is difficult to measure in a compre-
hensive and realistic manner in cases of conditions causing
more short-term burden to the patient. A QOL study in pa-
tients being treated with either open or laparoscopic appen-
dectomy showed that although the burden of acute appendi-
citisshould notbe underestimated, the effect of appendectomy
had atemporal and fully reversible effect on QOL.?3 Based on
this limitation of QOL after the treatment of uncomplicated
acute appendicitis, we added questions about patient satis-
faction and treatment preferencein hindsight to gain more per-
spectiveaboutthe patientexperiences with the different treat-
ment options and theiroutcomes.

Patient satisfaction and preference areimportant factors
thatneed tobe considered in the overall assessment of differ-
ent efficient treatment options. In our study, it was not sur-
prising to discover that patients in the appendectomy group
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were more satisfied than the antibiotic group as the latter in-
cluded patients taking antibiotics who later underwent ap-
pendectomy and thus were treated twice for the same dis-
ease. When these patients taking antibiotics who later
underwent appendectomy were analyzed separately as the
third group, patients with appendectomy or successful anti-
biotic therapy were more satisfied than antibiotic group pa-
tients later undergoing appendectomy and there was no dif-
ference between the appendectomy or antibiotics alone groups.
Thefact that 33% of patients who later underwent appendec-
tomyafterprimaryantibiotictreatmentwouldstill choosepri-
maryantibiotictreatment,acceptingtheriskofrecurrenceand
potential later appendectomy, illustrates that in some situa-
tions, patients accept the risk of recurrence to possibly avoid
surgery.Asimilarnotion wasstatedinarecentmeta-analysis®
in which patients averse to the risk of recurrence would pos-
sibly choose primary immediate appendectomy, whereas
patientsaversetosurgery maychooseinitial antibiotics. With
increasing evidence of antibiotics for uncomplicated acute
appendicitis, future studies are necessary to inform patients
and clinicians about the possible benefits of eachtreatment
approach for individual patients.?*

A study regarding public perceptions about the treat-
mentofacuteappendicitisshowed thatthegeneral publicwas
knowledgeable in potential symptoms but less aware of the
managementoptions, with thebeliefthat withoutsurgery ap-
pendicitis would lead to perforation.?> Another study showed
that after information about the risks and advantages of sur-
geryandantibiotictreatmentforuncomplicated acuteappen-
dicitis, a population of medical students were more inclined
tochoosesurgery, alsonoting thattheanswers mayhavebeen
influenced by the manner in which the summary data of each
treatment arm were presented.?® A recent guideline®” states
that nonoperative management of uncomplicated acute ap-
pendicitis s feasible in patients wishing to avoid surgery and
accept the risk of recurrence. With an increasing amount of
studies,*® meta-analyses,’"* and long-term follow-up results*?
indicating the feasibility of antibiotic therapy in the treat-
ment of uncomplicated acute appendicitis, future studies
should focus onamore multifactorial approach tomakingthe
treatmentdecision, including patientinformation and involve-
mentinshareddecision-making. Thenotion ofthisshared de-
cision-makingintreatinguncomplicated acuteappendicitishas
been raised recently,?®3° and future studies should focus on
amore patient-centered approach informing about benefits
for individual patients.?*In addition, future studies need to
address the biases in delivering the patient information and
attempt to determine optimal ways to deliver as unbiased in-
formation as possible.

Once medical treatments become universally accepted
clinical practice, they are very difficult to change, even ifproven
wrongor harmful.?* Appendectomyhasbeen the criterion stan-
dard treatment of acute appendicitis for more than a decade
without having to differentiate between uncomplicated and
complicated acute appendicitis. This creates an understand-
ableandinevitablebiasregardingnewtreatmentalternatives
for uncomplicated acute appendicitis, especially among sur-
geons. Intheironlinesurvey, Hanson etal'“reported that sur-
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geons significantly more often chose surgery as their optimal
treatment choice for uncomplicated acute appendicitis. Based
on the presumed finding of this study that later appendec-
tomy after antibiotic treatment decreases patient satisfac-
tion, future studies should also be directed at reducing the
failure and recurrence rates of antibiotic treatment for
appendicitis’ by identifying potential predictive factors in-
dicatingtheriskofrecurrence ofuncomplicated acuteappen-
dicitisand thusenablingan optimization ofthe primary treat-
mentchoice. Inaddition, promisingresults havebeenreported
for successful symptomatic therapy of uncomplicated acute
appendicitis®? and a double-blind randomized trial (APPACIII)
comparing antibiotic therapy with placebo for the treatment
of uncomplicated acute appendicitis is currently being
conducted.® If future studies show a similar efficacy and safety
of symptomatic treatment and antibiotic therapy, the strat-
egy of appendectomy forall patients with uncomplicated acute
appendicitis will be difficult to justify and even more studies
areneeded to evaluatethe optimization and tailoring of these
treatment choices for all patients.

Strengths and Limitations

The strengths of the study include the novelty of the results
as, toourknowledge, long-term QOL and patient satisfaction
hasnotyetbeenreportedinarandomizedclinicaltrialonadult
patients comparing appendectomy with antibiotictherapyin
treatinguncomplicated acute appendicitis. Anotherstrength
is the follow-up rate of 80% at a median follow-up of 7 years,
whichtogetherwith the multicenter characteristicofthestudy
enhances the likelihood that the study results are generaliz-
able to routine surgical practice. In addition, by very effec-
tively diagnosing the acute appendicitis and excluding pa-
tientswithcomplicated acuteappendicitisby CTinthe APPAC
trial,* this study population accurately represents patients
with uncomplicated acute appendicitis.

Quality of Life and Patient Satisfaction After Antibiotic Therapy vs Appendectomy

As this observational study is based on the original
APPAC trial, it has limitations based on the initial study pro-
tocoldescribed in detailin the previoustrial reports*3*aswell
as this additional study assessing the post hoc outcomes of
postintervention QOLand patientsatisfaction. Oneofthelimi-
tations of the initial trial includes the open approach for ap-
pendectomy, as currently laparoscopic appendectomy is the
criterion standard associated with shorter hospital stays and
lesspostoperative pain.3> Anotherlimitation of theinitial pro-
tocol was the long duration of antibiotic treatment and hos-
pitalization fortheantibioticgroup patients,whohadtospend
time in the hospital regardless of their clinical status. All of
these limitations most likely have an effect on patient satis-
faction. A strong limitation of this analysis is that it is a post
hocsecondary outcome, as at the time of study protocol plan-
ning,theimportance of patient preference or QOLwasnotyet
recognized and the focus was on assessing whether antibi-
otic therapy was an effective and safe treatment option for
treating uncomplicated acute appendicitis. Thus, baseline
QOLis not available for comparison. In addition, the QOL mea-
surement tools for acute care conditions can alsobe seen as a
limitation as QOLisdifficulttomeasure, especiallyinthe case
of emergency conditions thatfor mostonlyhave a short-term
effect on a patient’slife.

. |
Conclusions

Long-term QOLissimilar after appendectomy and antibiotic
therapy for treating uncomplicated acute appendicitis. Pa-
tients taking antibiotics who later underwent appendectomy
were less satisfied than patients with successful antibiotic
treatment or appendectomy, underlining the importance of
discovering potential parameters predictive of appendicitis
recurrence.
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