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Abstract

Leptospirosis is a blood infection caused by a bacteria. It is a zoonotic communicable disease
that needs surveillance and that is a global health burden. Patients with leptospirosis who have
severe clinical signs and symptoms and complication factors are more likely to die. This article aimed
to review clinical factors associated with mortality among patients with leptospirosis. The published
research articles were reviewed in national and international databases such as PubMed, Google
Scholar, and ThaiJo Web of Science. There were 14 articles that were compatible with selection
criteria and article quality assessment. Those were presented by forest plots which determined by
effect size (Odds Ratio (OR) and Risk Ratio (RR)) and 95% confidence Interval (95%Cl). The results of
this review were classified into 2 factors associated with mortality consisting of 1) clinical sign and
symptom factors, and 2) clinical complication factors. The clinical sign and symptom factors were
jaundice and meningism. The clinical complication factors included oliguria, hypotension, dyspnea,
hemoptysis, pulmonary disorder, thrombocytopenia, leukocytosis, hyperkalemia, hemorrhage, septic
shock, and cirrhosis. Of those factors associated with mortality among patients with leptospirosis,
mediical and health professionals should implement the surveillance intensively for the clinical signs,
symptom and complication factors in order to prevent severity and risk of mortality among patients

with leptospirosis.

Keywords: Leptospirosis, Clinical Signs and Symptoms, Clinical Complications, Mortality,
Systematic Review
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Tsaaulnaldlsaaifulsafindeaindnigaudidoniisz Teeessoiiies (Bureau of General
Communicable Diseases, Thailand, 2015) LLasé’J’qmLﬂuﬂz:gmmqmiu,vw]éLLazmmimqmﬁﬁﬁw
IiﬂLﬁUIﬂﬁiUIiﬁﬁLﬁﬂmﬂL%@LL°UﬂﬁL%ﬂﬁ?ﬂﬁﬂﬁﬁ@liﬂ%ﬁﬂﬁlﬂii%m (Spirochete) Tu Genus Leptospira
fdniFesgnieuanszgaituuny (Rodent) \udnisilsn (Reservoir) uaranunsounsitonsdaanzls
naenTAn (Janwitthayanan, 2015) yararhluasnsodnidelseldlasnssannisdudaielsa vions
5@ﬁaauLLaxﬁﬁﬁUuLﬁauL‘%ﬂiﬂ (World Health Organization, 2009) LLazﬂm‘f]ut,méd?g@ﬁwmamﬁaﬂ
e (Zetun, Hoffmann, Silva, Souza, & Langoni, 2009) dolsaaulnalulsdasuundieiznimee
Matdesine (Serology) ¢ 24 %Iiﬂ%:‘d (Serogroups) kazuNNI1 250 &15315 (Serovars) (Bureau
of General Communicable Diseases, Thailand, 2015) IimaﬂimﬁlﬂiiﬁaQﬂiwmw"ﬂ%ﬂ wsniile
U w.a. 2429 Tnswieunmedyneossiu (Pottha & Panitaumpon, 1970) tsaaUlnalulsaanulgiilan
wagnunnluwnseu (Terpstra, 2003) mﬂ1i‘wNﬂauﬂmaﬂmﬂimglwmﬂﬁmasuuaaﬂumawuﬁﬁum
Holse uarviinvesdnifiiuiilan fuaslsandlnalulsdaoalivsngeinismisadin aunseis
UiﬁﬂgmmiﬁuuqmmLLazﬁuuLaamm (Bureau of General Communicable Diseases, Thailand, 2015) A3
s:mmaﬂsﬂﬁﬂLﬁmsluszmqasluﬁﬁLméﬁ’]ﬁﬁ’aﬁamu (Thipmontree, Suputtamongkol, Antibhedhyangkul,
Suttinont, Wongswat & Silpasakorn, 2014) Q’ﬂ’;aﬁLﬂalﬁ%"umi'iﬁa]é’auazmaﬂmmﬂiiﬂLaﬂimalﬂiiﬁ
afilenanduifudlédn Tsmadlnalulsdadulsaiiannsasnulfmeldfensldoiiue
(Krairotchananan, 2017; Saraya, 2015)
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auiENle wansn Leide wardseinanyinig dmsuluginae@ensfueenidusld lsaaUlnalulsda
nanaulsausesnauy (Endemic Disease) (Department of Disease Control, Thailand, 2017) Tudsznelne
frenuithelsaaulnglulsaanausnlunsanmamuns vdsandiailvg Wel we. 2485 arndui
mi‘izmm%amwﬁqﬂwﬂ’u Iul,wiazﬂﬁQ’ﬂwiimaﬂimaiﬂiiaaLaﬁaﬂaz 2,500-3,000 518 9951178
m1e (Case Fatality Rate: CFR) gefivdoay 15.00-40.00 waziheiifonisuareinisuansvnanddngy
§uLL'§\‘1ﬁI@maLﬁ&ﬁﬁi@ﬂﬁﬁﬂ%%ﬁﬁjﬁ%& (Thipmontree, Suputtamongkol, Antibhedhyangkul, Suttinont,
Wongswat, & Silpasakorn, 2014) Tsataulnalulsdanulunnainvesdszmalne andayadudd
W.fl. 2557-2561 manzTusenieunielidnsUiegean diudnsvlewazdnsmemelsaadlnalulsd
aduuililalaedl Snsiaswihiu 3.47, 3.30, 3.51, 5.31 wag 4.47 wazilsegnuidedinynUineddns
A8y 1.07, 2.37, 1.57, 1.97 kg 1.25 Aolaudszy1ns m1ud1su) (Bureau of Epidemiology,
Thailand, 2019)
Hagiulsaaulnallsdadilififnsnmanmaiesujiinsifinulwazanudimenofiay
anunsotanldlunisifiadedosiuld (Hartskeer|, Pereira, & Ellis, 2011) wardlifiadulumstostu
Tunywd (Wilairat, 2008) fthelsaaUlnalulsdasiaiionnimuaddnuaznisandulsawandisiu 813
feonslisuussaudadedin vioonisuazernisuaniminainiindieadatulsafnideraly lae
ldeneen vselsransulnila \udu (Bureau of General Communicable Diseases, Thailand, 2015)
nsidadelsadosiudndusosiinsuenlsaninnisindorindu idesngiaslsaaulnalllsda
Uszanas 1 Tu 2 fermsvnenadndiguussuazdenasenmeenuazdudoulunsideds uazdnaniy
nsidedinluiian Tauaeildfunisinwaidininnit 3 fundsiusutienailugnsdedinle
Useanas 2 wh (Hinjoy, 2014) Innwmmadsnantisfuunarsinnsadlidiinglssadifionun
Jademsaddndifinnuduiusiunsidedinludiaslsaaulnalulsda Wehdedunuannnsmuniy
assunsaulidssgndldlunuidhes s idetuurlunsmausunisquasnwiitaslsaaulnalulsda uay
iieaniladeidesionsidedinlugiielsaaulnalulsdasiely

suigulsIe

nsAnwasil Gumsyumuenasnuideiiisdesiutadomaedindunsdedinlugiae
Tsmavinaldlsda Tnensnumnunanuedsoilasunsmewnsaiaid o w.e. 2548 - 2561
ngm%’a;&a Google Scholar (www.scholar.google.com) PubMed (www.pubmed.com %38
www.ncbi.nlm.gov) wag ThaiJo (www.tci-thaijo.org) Iﬂaiﬁ?ﬁﬂﬁuﬁaﬁﬂﬁﬁ@ﬁqmmlm&JLLaz
AYIBINAY D “Leptospirosis” “Severe” “Sign” “Symptom” “Clinical” “Complication” “Fatal”
“Death” uay “Mortality” uagldrAunwing A “TsaaUlpalulsda” “svoguuse” “81ns” “01ns
WERS” “@NN1IMIAATiY “Amizunsndeu” “nsiEetin” uar “n1snne” uenanilEviinsunay
Jssaunssuviieduduenarsiisadoufiufuannienansdredeiiisades

nansAuAuUNAIATeRTesiuladentanuduius funisdedinlugiislsmaulngly
Tsda wuin funanuideiidududnngidostuiinelsaaulnglulsda s1uau 105 unaau il
1hnseu PICO Tne Population (P) fwuanguiieesiiandesnsduaiie fielsmaulnalulsdad
d6T30 Intervention (1) AoUsingnsaifiisnfens Aee1n1smiendin nzunsndousenindedin
dletheselsaaulnalulsda Comparison Group (O) fe ftheselsaaulnalulsda @ Outcome
of Interest (O) fi ©ININNATTNRAZANITLNINGRUVEUIEvTOSnY A IdmAl LT in e
nsldnseu PICO Aarduiladuddny ieldanansafvunfienisnisduni was Sauaenndasiunis
numuIssunsst Wieldnszuiuns PICO Ransanauduinasinisdadi (inclusion Criteria) fana
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wazUspiliuAunMUNANLILLALLUUUTHEUAMAIMNWITEMNUTEIANTDINWITY 2 naanTulaneu
UUSNE (The Joanna Briggs Institute, 2017) wagAnLdonUNAMNANLNMTIARDaN (Exclusion Criteria)
fo litausradfvesiladennsedinfidanuduius funmsdedinselsaadlnalulsda Seldunds
UnAMUTiAE T aslunSNUTIILITIANTSN S1UIU 14 Unay

unpnuadsiivauenanisnumuassanssudademenadnifiauduius funmsidedinge
lsaaulnalulsdasisunugisuld (Forest plot) a1nn1simund1vuInveswanseny (Effect size)
Usznausie Adasdiunnudsswastiade (Odds Ratio (OR) wae Risk Ratio (RR)) wazaisndaniesiu
fi%¥away 95.00 (95% Confidence interval: 95%C) Hipaduleanuduiusvestadenendindunis
deoTinvewirelsaaulnalulsda
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Retropspective Study 412U 9 UnA11u Case Control Study 97U 3 UNAIYU LA Prospective
Cohort Study §1uu 2 unAanu Msanwd@ulreiiunsanelulssmaui@a duie Waudud lawiu
A3A Wiae warlve fauandunisa 1
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RENAL FAILURE
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1. Hua-Kung Wang, Mong-Hong Lee , Factors Associated with Retrospective TawTu
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Leptospirosis at a Regional
Hospital in Northern Taiwan
8. Omesh Goyal, Deepinder Kaur, Hepatic Dysfunction and Retrospective Buidy
Prerna Goyal, et al, 2016 Predictors of Mortality in Study
Leptospirosis: A Reemerging (N : 275)
Tropical Disease in Northern
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9. Elizabeth F. Daher, Geraldo B. Silva  Factors Associated with Retrospective U8
Junior, Charles O. Silveira, et al, Thrombocytopenia in Severe  Study
2014 Leptospirosis (Weil’s Disease) (N : 374)
10. Antonio Alberto LOPES, Everaldo Comparative Study of The In-  Retrospective Us1da
COSTA, Yara Aragdo COSTA, et al, Hospital Case Fatality Rate of ~ Study
2004 Leptospirosis Between (N : 840)
Pediatric and Adult Patients
of Different Age Groups
11. Gabriela Studart Galdino, Geraldo Predictors of Acute Retrospective U8
Bezerra da Silva Junior, Hermano Kidney Injury and Mortality in  Study
Alexandre Lima Rocha, et al, 2016 ~ Severe Leptospirosis (N:511)
(Weil’s Disease)
12. Paulo C.F.Marotto, Albert |.Ko, Early Identification of Prospective U8
CristianeMurta-Nascimento, 2010 Leptospirosis-Associated cohort study
Pulmonary Hemorrhage (N : 203)
Syndrome by Use of a
Validated Prediction Model
13. Anne S. Spichler, Pedro J. Vilaga, Predictors of Lethality in Case - Control U3%a
Daniel A. Athanazio, 2008 Severe Leptospirosis in Urban  Study
Brazil (N : 89-289)
14. Saban Esen, Mustafa Sunbul, Impact of Clinical and Case - Control Gﬁﬁ
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1. adzansuazeanisuanenenaiin

NN TNUNIUITIUNTINTTUDINTHALDINTWERINAALN (Clinical Signs and Symptom
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Sniaudmnuduiudsensideinluiiielsmallnalulsdaogsdifod Anmeaia fuanduami 1
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NATNUNIUITIUNTTY WU 910150911 (Jaundice or Icterus) danuduiusiunisidedin
Tugtnelsmavlnalulsdaegradidoddymieadn Inofiguaslsaaulnalulsdafisionnisasuilonia
Eesiun1sidedinUszanal 3 1911 (ORuue = 3.20; 959%Cl: 1.74-5.84) (Amilasan, Ujiie, Suzuki, Salva,
Belo, Koizumi et al., 2012) wenaniiiisn 3 mafinwiinuinfinelsaadlnglulsaadfionnsigiud
Tonaldusronsidedin Ussunal 1.60 — 3.40 1 (ORyuge = 1.60; 95%Cl: 0.80-3.40, ORngjusted = 2.56
; 95%Cl: 0.70-9.44 1ag ORquge = 3.40; 95%Cl: 0.70-22.60) (Spichler, Vilaca, Athanazio, Albuquerque,
Buzzar, Castro et al., 2008; Lopes, Costa, Sacramento, & Oliveira, 2004; Pappachan, Mathew,
Aravindan, Khader, Bharghavan, Kareem et al., 2004) aendlsAmunanIsAnEIa 3 L%aﬂﬁlﬁﬁﬁsﬁ’lﬁ'zyj
eNGAG)

Azidariusuasdniay

dmfunsinuinzideruaedniay (Meningism) Aunsidedinlugtaslsaadlnalulsda
%ﬂmﬁﬂ‘wwa\‘l Pappachan, Mathew, Aravindan, Khader, Bharghavan, Kareem et al. (2004) NUI
Q’ﬂaUiiﬂLaUImaiﬂisﬁaﬁﬁmwL?jaﬁ:mmmé’ﬂLaUﬁIammﬁ"mﬁ’mmﬁaﬁmﬂizmm 10 111 (OReruge =
10.60; 95%Cl: 2.30-48.00)

Signs and Symptoms Author, year Effect size (95% CI)
Jaundice B Pappachan, 2004 3.40'(0.70-22.60)
®
Lopes, 2004’ i 2.56'(0.70-9.44)
Spichler, 2008’ g 1.60'(0.80-3.40)
L Amilasan, 2012' s 3.20%(1.74-5.84)
HenneEm [ Pappachan, 2004' —— 10.60' (23048.00)

el L L L LLLU
0.1 1 10 100
Forest Plot

18N Effect size = 'Odds Ratio : OR, “Risk Ratio : RR, 95 percent confidence interval : 95%Cl and Author, year

= 'retrospective study, case control study, > prospective cohort study

a1 Jadeiueinmsuagannsuanmeainidenuduiusiunmadetinluielsaaulnalulsda

2. Jadumazunsndounieadiin

Mnmsumnssunsssdadnnzusndeumsaddnifanuduius fumsidedinlugvaslse
wulnalulsda nuin fuaelsmavlnalulsdadsinnzunsndounisadin 1éud anzdaanizesntes
awsiladindn nzmeladiuin ensleidudon anzRnunfifeatuen sefuindaidonsn Ui
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Funelsaaulnalulsdaiiiingdaanzeantes (Olisuria) fanudusiusfunisidedinensdl
fodAgyn1eadia andnwimud gihelsaaulnaldlsdafiiinngdaaizeontios Sanudssionis
FeTiInUseunn 1.24-9.00 11 (ORagjusted = 1.24, 95%CI: 1.17-1.32), (ORagjusted = 3.00, 95%Cl: 1.20-
9.00), (ORagjusted = 5.40, 95%Cl: 1.60-18.00), (ORude = 8.20, 95%Cl: 2.50-28.60), (RRagjusted = 8.80,
95%Cl: 2.40-31.80) (ORagjusted = 8.98, 95%Cl: 1.81-44.60) Uag (ORagjustes = 9.00, 95%Cl: 2.10-37.90)
(Lopes, Costa, Sacramento & Oliveira, 2004 ; Spichler, Vilaca, Athanazio, Albuquerque, Buzzar,
Castro et al., 2008; Daher, Silva, Silveira, Falcao, Alves, Mota et al. 2014; Pappachan, Mathew,
Aravindan, Khader, Bharghavan, Kareem et al., 2004 ; Panaphut, Domrongkitchaiporn, &
Thinkamrop, 2002; Daher, Zanetta, Avalcante & Abdulkader, 1999; Dupont, Perdrizet, Perie,
Hansen, Jarrige, & Daijardin, 1997) Iu*‘umsﬁmiﬁﬂwwaﬂ (Amilasan, Ujiie, Suzuki, Salva, Belo,
Koizumi et al. (2012) nuiifthelsaadlnalulsdanianzdaanzesniosilonadedinanasiosay
27 (RReruge = 0.73, 95%CI : 0.43-1.22) aehslsAmunisAnwives (Amilasan, Ujiie, Suzuki, Salva, Belo,
Koizumi et al. (2012) laifividAgyn19aia

szauanuaUlafingn

nsAnszduamsulaindy (Hypotension) Aunsidedinlugtrelsaaulnaldlsda wuin
funelsaaulndlulsdaiifsysuanusulafinmilanudius funsdedinegedifoddymsada Tne
WU;:iﬂasﬂiﬂLaﬂimalﬂiiﬁaﬁﬁizGTUmmé’uiaﬁm‘i’wﬁiamal,?ilawiaﬂm?w%%qaﬁq 10.30 111 (RRagjusted
= 10.30; 95%Cl: 1.30-83.20) (Panaphut, Domrongkitchaiporn, & Thinkamrop, 2002) Tuged
MsfnvIeineInsszuin wuin ghelsaadlnglulsda Aflseduanusulafiniilonadedinanas
Spuay 47 (RReuge = 0.63; 95%CI: 0.35-1.13) (Amilasan, Ujiie, Suzuki, Salva, Belo, Koizumi et al.,
2012) agrslsimumsAnuaenanldivedAymsaia

azglagnuin

ludiuvestadunisiinemeladiuin (Dyspnea) wuin danuduiusiumsidedinlugiae
Tsraulnaluls@asgeiidvdAgn1eans Inen1s@nw1ved Dupont, Perdrizet, Perie, Hansen, Jarrige,
& Daijardin (1997) 918a1uigiaelsaadlnalulsdafiiinnzmeladuinillenaidssdonisidedin
Usgarad 11.70 1911 (ORagjustea = 11.70; 95%Cl: 2.80-48.50)

anslaluden

MsAnsAnensszuinvesenstoluden (Hemoptysis) Aiflannuduiusiunisdedia
Tuguhelsaaulnaldlsda newudn guaelsaadlnalulsdanisionnislofudeniiloniatdsssonis
\@edInusyanad 4.84-5.40 10 (RReruge = 4.84; 95%CI: 2.63-8.90), (ORcude = 5.40; 95%Cl: 1.26-24.69)
(Amilasan, Ujiie, Suzuki, Salva, Belo, Koizumi et al., 2012; Pappachan, Mathew, Aravindan, Khader,
Bharghavan, Kareem et al., 2004) #sd10U

aeRnunfiReafuden

PINNSANEIMANEINsTUIRTRedeatunnziaunfiieiulen (Pulmonary Involvement,
Alveolar, Rales or Crepitations) Aun1si@e@in wuin gihelsaaulnalulsaailonaidessonns
W@eTinUszann 5.20-7.30 11 (RRagjusted = 5.20; 95%Cl: 1.40-19.90), (ORagjustes = 6.00; 95%Cl: 3.00-
12.00), (ORagjusted = 7.30; 95%Cl: 1.70-31.70) (Panaphut, Domrongkitchaiporn, & Thinkamrop,
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o Scathern Cotage Netwon e

2002; Spichler, Vilaca, Athanazio, Albuguerque, Buzzar, Castro et al., 2008; Dupont, Perdrizet,
Perie, Hansen, Jarrige, & Daijardin, 1997) AUAGU

szAuindnidanci

Tudhuns@nusziuindaidens (Thrombocytopenia) funsidedinlugtaelsaaulngldls-
da wuin fUhelsmadlnaldlsdailenaidsdonisdeTinysvanas 3.76 Wi (RRuue = 3.76; 95%Cl:
1.87-7.57) (Amilasan, Ujiie, Suzuki, Salva, Belo, Koizumi et al., 2012) uagn15@nw19es Galdino, Silva
Junior, Rocha, Mendes, Guimaraes, Miranda et al. (2016) wu31 Q’ﬂ’wiiﬂLﬁﬂi@ﬁiﬂii?ﬁﬁﬁﬁﬂ%’ﬂ
seAuIndnidenddinnudiiusfunsideTined s dvddny uazilemaidusiensidedingsis 11.59
W1 (ORuyge = 11.59; 95%Cl: 2.39-56.12)

Ysunaudfinidonvnags

N13AN¥IN19INE1N155EUIATEIN TSI UiaEenv19ge (Leukocytosis, WBC count or
neutrophils) fumsidedislugielsaadlnalulsda nui fuaelsaedlnalulsdanivinaidaidon
yngallonadssonsidedinyszana 2.10 - 5.29 Wi (RRayde = 2.10; 95%Cl: 1.05-4.17), (ORugsted
= 2.50; 95%Cl: 1.80-3.50), (ORquge = 5.29; 95%Cl: 1.70-21.00) (Amilasan, Ujiie, Suzuki, Salva, Belo,
Koizumi et al., 2012; Dupont, Perdrizet, Perie, Hansen, Jarrige, & Daijardin, 1997; Galdino, Silva
Junior, Rocha, Mendes, Guimaraes, Miranda et al., 2016) snua1eu

B RNTIVETEITHER

dwsuladenisiinnizlnunaiBengs (Hyperkalemia, potassium levels) dAuduiusiung
FeTinluguaelsaaulaalulsda wuin fuelsaeulnalulsdaninnsinunaidongeiilonadeasie
NSEsFINUTZUIU 2.60 — 19.90 111 (ORagjusted = 2.60; 95%CI: 1.10-5.90), (ORgyge = 4.20; 95%Cl:
1.40-13.10), (RRagjusted = 5.90; 95%Cl: 1.70-21.00) Wa¥ (ORagusted = 19.90; 95%Cl: 1.20-342.80)
(Marotto, I.Ko, Nascimento, Seguro, Prado, Barbosa et al., 2010; Esen, Sunbul, Leblebicioglu,
Eroglu, & Turan, 2004; Panaphut, Domrongkitchaiporn & Thinkamrop, 2002; Marotto, Nascimento,
Eluf-Neto, Andrade, Sztajnbok, & Seguro, 1999) AUAIAY

n1sRNLADN

n1santaen (Hemorrhage) dauduiusiuni1sidedinlugirelsaadlnalulsda ogned
Wod1Agyn19adia 91nn15@nw1vee Wang, Lee, Chen, Hsueh, & Chang (2018) wuin §Uaelsa
LaﬂimaiﬂiiaaﬁﬁmimLﬁamﬁiamalﬁmwiamn?la%%quﬁq 70 W11 (ORpgjusted = 71.17; 95%Cl: 4.94-
999.99) MEAU

Anzden

dnfugthefiiinngdenannisinide (Septic shock) fanuduiuddemadedinlugiaelsn
UlnalulsdaegeiidodrAgyn1sadd a1nn15Anw1Ue9 Marotto, Ko, Nascimento, Seguro, Prado,
Barbosa et al. (2010) :eauingthelsmaulndlulsdaninnzdonilomadewionsidedinUszann
60 1111 (OR agusted = 69.90; 95%Cl: 20.10-236.40) Fasn99nn13ANw 0T 1999 (OR agusted = 6.0;
95%Cl: 0.9-38.80) (Marotto, Nascimento, Eluf-Neto, Andrade, Sztajnbok, & Seguro, 1999) 13d
HedrAynI9ana

AZAULTS

NMsANYINITHAIZRULDS (Cirhosis) SanuduiusiunsdedinludUlslsaadlnaldlsd
aognsiifuddymeadi wui fihelsaedlnalulsdaiinngsundaflenadssienisidedinuszana
9 i (OR adiusted = 9.62; 95%Cl: 2.34-18.67) (Goyal, Kaur, & Chhina, 2016)
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Complications Author, year
Oliguria ~ Dupont, 1997’
Daher, 1999'

Panaphut, 2002°
Pappachn, 2004'
Lopes, 2004
Spichler, 20082

Amilasan, 2012'

L Daher, 2013’
Hypotension Panaphut, 2002°

Amilasan, 2012'

]

SGINJ

Thm Seufhrn Cogs Netwos wans of aseg oret bk beath

— .

Dyspnea Dupont, 1997"

Hemoptysis Pappachan, 2004'

Amilasan, 2012"

Pulmonary Dupont, 1997*
involvement

Panaphut, 2002°

LI L9y E 1

Spichler, 20082

LA

Effect size (95% CI)

9.00' (2.10-37.90)
8.98' (1.81-44.60)
8.80° (2.40-31.80)
8.20" (2.50-28.60)
1.24' (1.17-1.32)
3.00' (1.20-9.00)
0.73'(0.43-1.22)
5.40'(1.60-18.00)
10.30%(1.30-83.20)
0.63%(0.35-1.13)
11.70' (2.80-48.50)
5.40'(1.26-24.69)
4.84% (2.63-8.90)
7.30' (1.70-31.70)
5.207 (1.40-19.90)

6.00" (3.00-12.00)

0.1

1 10
Forest Plot

100

wuuun Effect size = !Odds Ratio : OR, Risk Ratio : RR, 95 percent confidence interval : 95%CI

and Author, year = 'retrospective study?® case control study ® prospective cohort study

amw 2 Jadannzunsndounsedinfidenuduiusaonsidetinluitelsnaulnalulsda

I

Complications  Author, year
Thrombocy- Amilasan, 2012’
topenia [
Galdino, 2016’
Leukocytosis - Dupont, 1997'
Amilasan, 2012
- Galdino, 2016’
Hyper- [ Marotto, 1999°
potassaemia )
Panaphut, 2002”
Esen, 2004”
~ Marotto, 2010°
Hemorrhage [ wang, 2018
Shock |: Marotto, 1999° )
Marotto, 2010°
Cirrhotics C Goyal, 2016’
il
0.1

10 100
Forest Plot

Effect size (95% CI)
3.76°(1.87-7.57)
11.59'(2.39-56.12)
2.50'(1.80-3.50)
2.10%(1.05-4.17)
5.29'(1.31-21.32)
19.90'(1.20-342.80)
5.90°(1.70-21.00)
4.20'(1.40-13.10)
2.60'(1.10-5.90)
71.17' (4.94-999.99)
6.00'(0.90-38.80)
69.90' (20.10-236.40)

9.62' (2.34-18.67)

1000

Wuewin Effect size = 'Odds Ratio : OR, “Risk Ratio : RR, 95 percent confidence interval : 95%CI

and Author, year = 'retrospective study” case control study * prospective cohort study

2w 2 JadunnzunsndeunnadinidenuduiusdenisidedinlugUlelsaaulnalulsda (se)

anUsena

lagagy Jadenseddnndanuduiusdenisidedinlugrelsaadlaalulsdanlainnis

numssanssNegaudusuy fe
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T Seutherm Cobage Netwo Jouanes of Bheseg are Wbk Heath

padnidanuduiudsensidedisluielsaaulnalulsaa Jadedueinisuazenisuanmisnddn
Uszneuiie 81nsieu wazideriuanessniay dmsudadennzunsndeunendidnuszneusie
Haanzoanilos anwdulaiind mgladuin leluiden Jeainund anzindadendt Ui
Honu13gs nnelnuvadengs n1sanden n1sfonuaznieAulls

INNINUNINITIUNTIU WUl nsAnedulngilunisfinulunguuseimaaidnile wag
Uszanaidesas 50.00 Wuuneudfelutssmauida uenanddufivdoiduunanuideluny
wodunziusenidedld uaziiunaddeiiviinsfnuilulsemelnedion 1 unau Ssarnmsfnuidiu
Tngdunsinulutssmaanioutu Ssannpfeonmeamunzdniunsunsnszneiolsn wasdu
‘U'izLWﬂﬁWU;;TiJ’JEJISﬂLaUImaIUIiaalﬁmaamﬁgﬁ (Bureau of General Communicable Diseases,
Thailand, 2015) 4iofia15a199nunAL3T8 WU n1sAnwdulngidunisfnundainse i
sUkUUNsAN®vila Retrospective study wag Case Control Study FansAnwInIINeINITITUINE
Anngidnan Wusuuuunmsidoifiomanuduiussevinamsdudatiadefinelanlsauaznadng
n19AAiln (Outcome) waziiauanl Odds Ratio (OR) (Saokaew & Samsamisri, 2014) Juguuuuns
AWewnzdmumanousnalunsdiinadns (Outcome) vesmsfnuiifosviaidhlsafimldenn (Rare
Disease) (Surasak, & Nathapol, 2014) Jsnsfinwilaennsiudademeedinnuiianuduius fumsdedin
TufUhelsaadlnalilsda wioghdlsimuluuisnisinuniidrsaudetudeudianasdliiuin
FIUIUNFUFI081909N15AN B 0199z U M3 B zaINquag 1 duiiiay Inefnwiluaaiuneiuia
Wgsunalfion niolaniznguiiienn1sguusanio Weil's Disease vi3ousiudidendnwiluuisgasia
whifute vdamafngnnde Fadanadudedrindmiunis@nuiliiuan

MnonskarensuansvesihelsaaulnalulsAafiinnuvainvans fuslivsinngoinis
unsetaUngeIntsguLsistudedin Tsaavindlulsiadonnsndisadeiulsafndoussaniu
yi3enguernsldlinsiuanve (Petchkanchanaphong, 2019) wenanni fuaslsaadlnalulsdaead
AruwnIndeulavainvateUluu (Bureau of General Communicable Diseases, Thailand, 2015)
MNMsAENYITELLMUIINSLAT eI TuanssrATinid iy fe 1Y (Feven) (Bovag 100.00) Tafls
91n15791u (Jaundice) uaziaviuanasdniay (Meningism) (Fouas 64.50 uaz 25.80) MmN
(Tangkanakul, Tharmaphornpil, Plikaytis, Bragg, Poonsuksombat, Choomkasien et al., 2000) %ﬂﬂﬁjm{]ﬂfﬂwﬂ
AUBINTT kareINshanIIeAatindanuduiuseg1didudAgniada sgnslsinudadooinisuas
omauansiayliroemuanudiiusinmanunussunssusntdnidesaindu 2 emsiiugiuves
Tsndu 9 vanelsa wu andulnila wdossleda Widensen Wusu Fdliresnundnguiidonloand
GUIET eI ORioTy

Tudwnnzunsndouiinuinfinnudusiudfunsdedislufuislsaavlnglulsia sdu
amzunsndeuiiieafunisvhauvedla o nsfinnztiaanzesntes FudoaulnalusiliAanes
amwﬁimmmﬂﬂuai’ngu (Bureau of General Communicable Diseases, Thailand, 2015) Lagng
fsziunnusilafinsianansanulugiaslsaulnalulsddlddsievas 60.00 uazdssaiennzunsndeu
mslauazlanniendannganudulading (Siiwani, 2005) wonaint en1TssEUUMAGuEla
Taganizainshardudaanulauindsdasas 20.00-70.00 (Dolhnikoff, Mauad, Bethlem, & Carvalho,
2007) Bsamzunandeunsaddnifueimsiivilsitheiinndeaulndlusionissuuss fosldsunis
fnwnnelinisguarosunnd uazensedsandetumsinderiindy Wy nsdndelifmnsilulee
Hideneen msfndenuafiFelulsawiesslndaviolsnaniulnita Wudu fufu nisitadelseldosn
niiRaduiBnmsannnudssienisidedinlugtaslsmaulnalllsda
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