Updated ACVIM consensus statement on leptospirosis in dogs

Consensus Statements of the American College of Veterinary Internal Medicine
(ACVIM) provide the veterinary community with up-to-date information on the
pathophysiology, diagnosis, and treatment of clinically important animal diseases. The
ACVIM Board of Regents oversees selection of relevant topics, identification of panel
members with the expertise to draft the statements, and other aspects of assuring the
integrity of the process. The statements are derived from evidence-based medicine
whenever possible and the panel offers interpretive comments when such evidence is
inadequate or contradictory. A draft is prepared by the panel, followed by solicitation of
input by the ACVIM membership which may be incorporated into the statement. It is
then submitted to the Journal of Veterinary Internal Medicine (JVIM), where it is edited
before publication. The authors are solely responsible for the content of the statements.
The findings and conclusions in this report are those of the author(s) and do not
necessarily represent the official position of the Centers for Disease Control and
Prevention (CDC), the International Renal Interest Society (IRIS), or the International
Society for Companion Animal Infectious Diseases (ISCAID).

Tuyén b6 dong thuan caa Noi khoa Thi y Hoa Ky (ACVIM) cung cap cho cong dong thi
y thdng tin cap nhat vé bénh sinh ly, chan doan va diéu tri cac bénh dong vat quan trong
vé mat 1am sang. Hoi déng quan tri ACVIM giam sat viéc lya chon cac cha dé co lién
quan, xac dinh cac thanh vién hoi dong c6 chuyén mon dé soan thao cac tuyén bd va cac
khia canh khac dé dam bao tinh toan ven cua quy trinh. Cac tuyén b duoc lay tir y hoc
dua trén bang chiing bat ct khi ndo cé thé va hoi dong dua ra cac binh luan giai thich khi
bang chimg d6 khong day du hoic mau thuin. Hoi dong chuan bi mot ban thao, sau d6
y&u cau cac thanh vién ACVIM doéng gop y kién dé c6 thé dua vao tuyén bd. Sau do, ban
thao duoc gui dén Tap chi Y khoa Noi khoa Tha y (JVIM), noi né duoc bién tap trudc
khi xuat ban. Tac gia chiu hoan toan trach nhiém vé noi dung cua c4c tuyén bb. Cac phat
hién va két luan trong bao cdo nay la cua tac gia(cac tac gia) va khdng nhat thiét dai dién
cho quan diém chinh thic cua Trung tdm Kiém soat va Phong ngira Dich bénh (CDC),
Hiép hoi Quan tdm Than quédc té (IRIS) hoic Hiép hoi Quéc té vé Bénh truyén nhiém &
Pong vat ¢ong hanh (ISCAID).
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Since publication of the last consensus statement on leptospirosis in dogs, there has been
revision of leptospiral taxonomy and advancements in typing methods, widespread use of
new diagnostic tests and vaccines, and improved understanding of the epidemiology and
pathophysiology of the disease. Leptospirosis continues to be prevalent in dogs, including
in small breed dogs from urban areas, puppies as young as 11 weeks of age, geriatric
dogs, dogs in rural areas, and dogs that have been inadequately vaccinated for
leptospirosis (including dogs vaccinated with 2-serovar Leptospira vaccines in some
regions). In 2021, the American College of Veterinary Internal Medicine (ACVIM)
Board of Regents voted to approve the topic for a revised Consensus Statement. After
identification of core panelists, a multidisciplinary group of 6 experts from the fields of
veterinary medicine, human medicine, and public health was assembled to vote on the
recommendations using the Delphi method. A draft was presented at the 2023 ACVIM
Forum, and a written draft posted on the ACVIM website for comment by the
membership before submission to the editors of the Journal of Veterinary Internal
Medicine. This revised document provides guidance for veterinary practitioners on
disease in dogs as well as cats. The level of agreement among the 12 voting members
(including core panelists) is provided in association with each recommendation. A
denominator lower than 12 reflects abstention of >1 panelists either because they
considered the recommendation to be outside their scope of expertise or because there
was a perceived conflict of interest.

Ké tir khi cong bd tuyén bd dong thuan cudi ciing vé bénh leptospirosis ¢ ché, di co su
stra d6i vé phan loai leptospirosis va nhiing tién bo trong phuong phap phan loai, sir dung
rong rai cac xét nghiém chan doan va vac-xin méi, va hiéu biét su sic hon vé dich t& hoc
va bénh sinh ciia bénh. Bénh leptospirosis van pho bién ¢ chd, bao gom ca ché gidng nho
& khu vuc thanh thi, ché con méi 11 tuan tudi, ché gia, ché ¢ ving ndng thén va cho
chua duoc tiém vac-xin phong bénh leptospirosis day du (bao gom ca ché da duoc tiém
vac-xin Leptospira-2“serovar” & mot s6 ving). Nam 2021, Hoi déng quan tri cua
(ACVIM) di bo phiéu thong qua chi d& cho Tuyén bd dong thuan da sira ddi. Sau khi
xéac dinh duoc nhimg ngudi tham gia chinh, mot nhom da nganh gdm 6 chuyén gia tir cac
linh vuc tha y, y hoc cua con nguoi va y té cong cong da duoc tap hop dé bo phiéu cho
cac khuyén nghi bang phwong phéap Delphi. M6t ban du thao da duoc trinh bay tai Dién
dan ACVIM 2023 va mdt ban dy thao bang van ban da duoc dang trén trang web cia
ACVIM dé céc thanh vién binh luan truéc khi gui cho ban bién tap cua Tap chi Y hoc
Noi khoa Tha y. Tai liéu da stra ddi nay cung cip huéng dan cho cac bac si thu y vé bénh
& ché cling nhu méo. Muc do dong thuan gitra 12 thanh vién bo phiéu (bao gom ca cac
thanh vién hoi dong cdt can) dugc cung cap lién quan dén tirng khuyén nghi. Mau sé thap



hon 12 phan &nh viéc khong c¢6 >1 thanh vién hoi dong bo phiéu vi ho cho rang khuyén
c40 nam ngoai pham vi chuy&n mén cua ho hoic vi ¢ xung dot loi ich duoc nhan thay.

Abbreviations

ACVIM

American College of Veterinary Internal Medicine

AKI

acute kidney injury; ton thuong than cap

ALP

alkaline phosphatase

ALT

alanine aminotransferase

aPTT

activated partial thromboplastin time; thai gian thromboplastin mot phan duoc hoat hoa
ARDS

acute respiratory distress syndrome; hoi chiing suy ho hap cap
CBC

complete blood count; céng thic mau

CDC

Centers for Disease Control and Prevention; Trung tam Kiém soét va Phong ngira Dich
bénh

CK

creatine kinase

CKDu

chronic kidney disease of uncertain etiology; bénh than mén tinh khéng rd nguyén nhan

COVID-19



coronavirus disease of 2019; bénh do vi-rat corona nam 2019

CT

computed tomography; cat 16p vi tinh

DGGR

1,2-o-dilauryl-rac-glycero-3-glutaric acid-(6'-methylresorufin) ester;
DNA

deoxyribonucleic acid

ECG

Electrocardiogram; dién tam do

EDTA

ethylenediaminetetraacetic acid

EKST

extracorporeal kidney support therapy; liéu phap hd tro than ngoai co thé
IRIS

International Renal Interest Society

ISCAID

International Society for Companion Animal Infectious Diseases; Hiép hoi quéc té vé
bénh truyén nhiém & dong vat dong hanh

LOA
level of evidence; muc d bang chang
LPHS

leptospiral pulmonary hemorrhage syndrome; hoi chiang xuat huyét phoi do xoan khuan
leptospira

LPS

Lipopolysaccharide; noi doc td



MAT

microscopic agglutination test; xét nghiém ngung két vi md/phuong phéap vi ngung két
NAAT

nucleic acid amplification test; xét nghiém khuéch dai axit nucleic
OR

odds ratio; ty 1é€ chénh léch

PCR

polymerase chain reaction; phan tng chudi polymerase

PT

prothrombin time; thoi gian prothrombin

SARS-CoV-2

severe acute respiratory syndrome coronavirus 2; virus corona gay hoi chiang hd hap cap
tinh nang 2

SDMA
symmetric dimethyl arginine
SDS-PAGE

sodium dodecyl sulfate-polyacrylamide gel electrophoresis; dién di gel polyacrylamide-
natri dodecyl sulfat

ST

sequence type; kiéu trinh ty

SWGA

selective whole genome amplification; khuéch dai toan bo bd gen c6 chon loc
UPC

urine protein-to-creatinine ratio; ti I¢ protein/creatinine trong nuéc tiéu



1 INTRODUCTION AND EPIDEMIOLOGY

Leptospirosis is caused by the spirochete Leptospira, a zoonotic bacterial pathogen that
infects a wide variety of mammals and poikilothermic animals worldwide."*? Pathogenic
leptospires can be serotyped into over 300 different serovars based on their outer
lipopolysaccharide antigens.™® Serovars are organized into antigenically related
serogroups. However, serogroup classification is confusing because the same serovar can
be found in multiple different species, and each serogroup often contains a serovar with
the same name (eg, serovar Grippotyphosa, serogroup Grippotyphosa). Therefore, there
has been a move to classify Leptospira strains based on DNA sequence composition
(sequence types [STs]).'* ' Based on sequence information, the 68 known
species™ of Leptospira are grouped into 2 pathogenic subclades, P1 (Pathogens 1,
pathogenic species) and P2 (Pathogens 2, intermediately pathogenic), and 2 saprophytic
subclades S1 and S2.** The P1 subclade is further divided into “high virulence” and “low
virulence” pathogenic species. Most leptospirosis in dogs results from infections by P1-
virulent  species such as Leptospira interrogans, Leptospira  borgpetersenii,
and Leptospira kirschneri, although occasionally P2 species have been associated with
severe disease in dogs.®

Bénh Leptospirosis do xoan khuan Leptospira gay ra, mot tac nhan gay bénh do vi khuan
gay bénh & dong vat lay nhim cho nhiéu loai dong vat co va va dong vat bién nhiét trén
toan thé gi¢i.1-12 Leptospira gay bénh c6 thé dugc phan loai thanh hon 300 “serotyped”
khac “serovars’ dua trén cac khang nguyén lipopolysaccharide bén ngoai cua ching.13
“Serovars” duoc phan loai thanh céc “serogroups” cd lién quan vé mat khang nguyén.
Tuy nhién, phan loai “serogroups” gay nham Ian vi cling mot “serovar” ¢ thé dugc tim
thidy & nhiéu loai khac nhau va mdi thuong chira mot “serovar” c6 cing tén (vi du:
“serovar” Grippotyphosa, “serogroups” Grippotyphosa). Do do, da c6 mot dong thai phan
loai cac chung Leptospira dya trén thanh phan trinh tw DNA (kiéu trinh ty [ST]).13, 14
Duya trén thdng tin trinh ty, 68 10ail5 da biét cia Leptospira dugc nhom thanh 2 phan
nhém gay bénh, P1 (Tac nhan gay bénh 1, loai gay bénh) va P2 (Tac nhan gay bénh 2,
gay bénh trung gian), va 2 ph&n nhdém hoai sinh S1 va S2.13 Phan nhoém P1 duogc chia
thanh céc loai gay bénh "doc luc cao" va "doc luc thap™. Hau hét bénh leptospirosis ¢ chd
la két qua ctia nhiém tring do cac loai doc lyc P1 nhu Leptospira interrogans, Leptospira
borgpetersenii va Leptospira kirschneri, mac du déi khi cac loai P2 ¢6 lién quan dén bénh
nang ¢ ch6.16
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Infections with Leptospira spp. occur when mucous membranes or abraded skin are
exposed to pathogenic strains that are shed from the renal tubules of infected reservoir
hosts. Worldwide, the most important reservoir hosts are rodents, especially Rattus
norvegicus, in which a worldwide prevalence of infection of 30% has been identified,
with prevalence exceeding 80% in some regions.'” Other wildlife and domestic
animal species are also important in the epidemiology of disease (LOA 12/12).
Organisms contaminate soil and water and can remain viable in the environment for
weeks to months when conditions are optimal.*® Biofilm formation contributes to the
ability of the spirochete to persist in the environment and in renal tubules of reservoir
hosts.*® 2’ The spirochete can replicate in water-saturated soil,*® which might contribute
to accumulation of organisms in the environment. Leptospirosis is especially prevalent in
regions with higher annual rainfall and warm climates. To some extent, seasonal
leptospirosis incidence varies geographically depending on local rainfall patterns and
periods of freezing temperatures that decrease spirochete viability.® ?* However, because
transmission also occurs after direct contact with reservoir hosts, including predation,
after bite wounds, and through venereal and placental transfer, disease can occur in urban
regions, and at times of year when organisms survive poorly in the environment.® %
2 The presence of backyard poultry, composting, or poor sanitation (eg, hoarding), can
increase rodent populations and exposure risk to leptospires outside and inside homes.
Outbreaks also have been recognized in regions with semi-arid climates in association
with dog daycare or kennel environments,?*?® possibly because of direct dog-to-dog or
rodent-to-dog transmission. All dogs are at risk of leptospirosis, regardless of
signalment, geographic location, lifestyle, and the time of year (LOA 12/12).

Nhiém tring do Leptospira spp. xay ra khi niém mac hoic da bi tray xudc tiép xdc véi
cac chang gay bénh duoc thai ra tir dng than cua vat cha chira bi nhiém bénh. Trén toan
thé gigi, vat cha chira quan trong nhat 1a loai gam nham, dac biét 1a Rattus norvegicus,
trong d6 ty 1& nhidm trung trén toan thé gisi 1a 30% da dugc xac dinh, vai ty 1é nhidém
vuot quéa 80% & mot s6 khu vyc.17 Cac loai dong vat hoang di va dong vat nudi khac
ciing quan trong trong dich t& hoc vé bénh tat (LOA 12/12). Cac sinh vat 1am 6 nhiém
dat va nudc va co thé ton tai trong moi trudng trong nhiéu tuan dén nhiéu thang khi cac
diéu kién 1a toi wu.18 Sy hinh thanh mang sinh hoc gép phan vao kha ning cua xoan
khuan ton tai trong méi trudng va trong dng than caa vat chi chira.19, 20 Xoan khuan c6
thé sinh s6i trong dit bdo hoa nudc,18 didu ndy c6 thé gop phan vao su tich tu cua cac
sinh vat trong méi truong. Bénh Leptospirosis dac biét pho bién ¢ nhitng ving c¢é luong
mua hang nim cao hon va khi hau 4m 4p. O mot mac do nao d6, ty 1é mic bénh
leptospirosis theo mua thay d6i theo ving dia Iy tiy thudc vao mé hinh luong mua tai dia
phuong va thoi ky nhiét do dong bang 1am giam kha niang song cia xoan khuan.8, 21 Tuy
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nhién, vi qua trinh 13y truyén ciing xay ra sau khi tiép xuc truc tiép véi vat chu chia
bénh, bao gdm ca dong vat an thit, vét thuong do cin va qua duong tinh dyuc va nhau thai,
nén bénh c6 thé xay ra & cac ving dé thi va vao nhitng thoi diém trong nam khi cac sinh
vat sdng s6t kém hon trong méi trudng.8, 22-25 Sw hién dién cua gia cam nudi ¢ san sau,
1 phan hoic vé sinh kém (vi duy: tich trit) c6 thé lam ting quan thé dong vat gam nham va
nguy co phoi nhiém véi leptospira bén ngodi va bén trong nha. Cac dot bung phat ciing
da duoc ghi nhan & cac ving c6 khi hau ban kho han lién quan dén méi trudng chim séc
ché hozc chudng trai,26-28 c6 thé 1a do lay truyén tryc tiép tir ché sang ché hoic tir dong
vat gam nham sang ch6. Tat ca cac loai ché déu c6 nguy co' mic bénh leptospirosis,
bat ké tin hiéu, vi tri dia ly, 16i song va thoi diém trong nim (LOA 12/12).

There is widespread serologic evidence of infection of domestic cats by Leptospira spp.,
but based on rare reports of clinical disease, cats are considered disease-resistant when
compared with other animal species.?® * Pathogenic leptospires have been detected in the
urine of up to 20% of apparently healthy cats using PCR and culture,*>* and thus cats
may act as reservoir hosts. However, other studies worldwide have shown lower
prevalence of leptospiruria (0% to 5%), even in free-roaming cats.** *® Cats may be an
under-recognized source of pathogenic leptospires in some regions and should be
considered in One Health investigations that employ sequence typing methods to
advance knowledge of disease epidemiology (LOA 11/11).

C6 bang ching huyét thanh hoc “serologic™ rong réi vé tinh trang nhiém tring & méo nha
do Leptospira spp., nhung dua trén cac bao cao hiém hoi vé bénh 1am sang, méo dugc coi
la c6 kha nang khang bénh khi so snh véi cac loai dong vat khac.29, 30 Leptospira gay
bénh da duoc phat hién trong nuéc tiéu caa téi 20% méo khoe manh khi st dung PCR va
nudi cdy,31-34 va do d6 meo c6 thé dong vai tro 1a vat cha chira bénh. Tuy nhién, cac
nghién ciu khéc trén toan thé gii da chi ra ty 1é mac bénh leptospira cé trong nudc tiéu
thap hon (0% dén 5%), ngay ca & méo hoang.35, 36 Méo c6 thé 14 ngudn leptospira gay
bénh chwa dwoc cong nhan ¢ mdt sé6 khu vire va nén dwoc xem xét trong cac cudc
diéu tra “One Health” sir dung ciac phwong phap phan loai trinh tw dé nang cao
kién thirc vé dich t& hoc bénh (LOA 11/11).

Because immunity induced by vaccination with current Leptospira bacterins is
serogroup-specific, knowledge of serogroups that commonly cause disease within a
particular geographic region remains important for vaccine design. After introduction of
4-serovar vaccines in North America in the mid-2000s and subsequently in Europe and
South America, leptospirosis has been recognized predominantly in unvaccinated dogs or
dogs vaccinated with 2-serovar vaccines.®*” Although traditionally the dog has been
considered the reservoir host for serovar Canicola, this paradigm has been challenged by


https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0029
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0030
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0031
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0034
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0035
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0036
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0006
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0037

the identification of chronic subclinical infections in dogs with other serovars, the
detection of serovar Canicola in dogs with acute disease, and the identification of other
host species, such as rodents, horses, and pigs, as the source of serovar Canicola
strains.’” % In addition, 1 model indicated that rodents served as the main source of
environmental contamination even when dog-adapted strains were present in a population
of humans, rodents, and free-roaming and owned dogs.*’ Given this observation, until
additional evidence is available, dogs should not be assumed to be the reservoir host
when serovar Canicola is identified or suspected as the cause of disease (LOA
12/12). Because the pattern of seroreactivity identified by microscopic agglutination test
(MAT) serology does not reliably predict the infecting serogroup,** and many STs belong
to a serogroup, accurate identification of potential sources of infection requires sequence
typing. For example, a combination of sequence typing and serotyping was used to
identify black rats as the likely source of infection of a dog in Japan with L.
interrogans serogroup Australis.*?

Bai vi kha ning mién dich duoc tao ra do tiém vac-xin bang vi khuan Leptospira hién tai
1a dac hiéu theo timg “serogroup-specific”, nén kién thuc vé cac “serogroup” thuong gay
bénh trong mot khu vuc dia ly cu thé van quan trong d6i voi viéc thiét ké vac-xin. Sau
khi vac xin “4-serovar” duoc gidi thiéu & Bic M vao giita nhimg nam 2000 va sau d6 1a
& Chau Au va Nam My, bénh leptospirosis cha yéu duoc phat hién & nhitng con ché chua
tiém vac xin hoic nhitng con ché da tiém vac xin “2-serovar”.6, 37 Mac du theo truyén
thdng, cho dugc coi 1a vat chu chia caa “4-serovar Canicola”, nhung mé tip nay di bi
thach thuac boi viée xac dinh cac bénh nhiém tring can 1am sang mén tinh & nhitng con
chd ¢o cac “serovar” khac, phat hién “serovar Canicola” ¢ nhitng con chd mac bénh cap
tinh va xac dinh cac loai vat chu khac, chang han nhu loai gim nham, ngua va lon, l1a
ngudn gdc cua cac chung “serovar Canicola”.17, 38, 39 Ngoai ra, 1 md hinh chi ra rang
loai gam nham dong vai tro 1a ngudn lay truyén chinh ngay ca khi cac chung di thich
nghi vai chd c6 mit trong quan thé ngudi, loai gam nham va cho tha réng va ché nubi.40
Véi quan sat nay, cho dén khi c6 thém bang chiing, khong nén coi ché 1a vat cha
chira khi “serovar Canicola” dwgc xac dinh hoic nghi ngo 14 nguyén nhan gay bénh
(LOA 12/12). Vi mé hinh “seroreactivity” duoc xac dinh bang xét nghiém ngung két vi
mb/phuong phap vi ngung két (MAT) khong du doan dang tin cdy “serogroup” gay
nhidm,41 va nhiéu STs thudc vé mot “serogroup”, nén viéc xac dinh chinh xac cac ngudn
lay nhidm tiém 4n doi hoi phai phan loai trinh tu. Vi du, su két hop gitra phan loai trinh ty
va phan loai huyét thanh “serotyping” da duoc sir dung dé xac dinh chudt den 1a nguon
lay nhiém c6 kha ning xay ra & mot con chd & Nhat Ban voi “serogroup” L. interrogans
Australis.42
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2 PATHOPHYSIOLOGY  AND CLINICAL
MANIFESTATIONS

2 SINH LY BENH LY VA BIEU HIEN LAM SANG

After entering the host through mucous membranes, skin lesions, or macerated skin,
pathogenic leptospires enter the bloodstream and rapidly disseminate throughout the
body.*”® In circulation, leptospires use multiple strategies to evade innate immune
recognition and innate host defense and killing mechanisms.* Utilizing corkscrew
motion, leptospires efficiently invade host tissues at gel-liquid borders such as vascular
walls,* emigrating from the vascular space by binding to vascular endothelial cadherin
and weakening endothelial cell barriers.“® Breakdown of the endothelial cell barrier also
may contribute to the development of leptospiral pulmonary hemorrhage syndrome
(LPHS) in dogs and other host species.*’™* The molecular pathogenesis of leptospirosis
has been reviewed recently.”® Although the most prominent manifestations of
leptospirosis reflect acute tubulointerstitial nephritis and liver dysfunction, the
disease is multisystemic, and many other organs are affected (Table 1l; LOA
11/11).%*° Associations between infecting strain and clinical manifestations of disease
have not been clearly identified.” Kidney and hepatic manifestations usually occur
together, but occasionally are recognized in isolation.>® Liver dysfunction results from
disruption of hepatocyte intercellular junctions by spirochetes, with leakage of bile into
the circulation which is reflected biochemically as a cholestatic hepatopathy. Pathogenic
leptospires have direct cytotoxic effects on platelets, with platelet destruction and de-
adherence noted in vitro.>® Aseptic meningitis has been described in up to 25% of
humans with leptospirosis,>* and appears to occur in dogs.*® Histopathological lesions of
LPHS lung tissue are characterized by various degrees of intra-alveolar hemorrhage in
the absence of a marked inflammatory cell infiltrate or vasculitis. Intra-alveolar edema,
fibrin, and hyaline membranes, which are characteristic of disorders with diffuse alveolar
damage such as acute respiratory distress syndrome, also can be present, but are not a
predominant feature." Although the pathogenic mechanisms of LPHS are poorly
understood, they likely are multifactorial, with both host- and pathogen-related factors
playing a role.*®

Sau khi xdm nhap vao vat chi qua niém mac, t6n thuong da hoic da bi loét, xoan khuan
Leptospira gy bénh xam nhép vao mau va nhanh chong phat tan khap co the 43 Trong
qua trinh luu thong, xoan khuan Leptospira sir dung nhiéu chién luge dé trén tranh sy
nhéan dién mién dich bAm sinh va co ché phong vé va tiéu diét bam sinh cua vat chi.44
Str dung chuyén dong xoan dc, xoan khuan Leptospira xAm nhap hiéu qua vao cac mo vat
chu tai cac ranh gidi “gel-liquid borders” nhu thanh mach,45 di chuyén ra khoi khong
gian mach mau bang cach lién két v6i cadherin ndi mé mach mau va lam suy yéu hang
rao té bao ndi mo.46 Su pha v hang rao té bao ndi mo ciing cd thé gop phan vao su phat
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trién cta hoi chimg xuat huyét phdi do xodn khuan Leptospira (LPHS) & ché va céc loai
vat chi khac.47-49 Co ché sinh bénh theo phan tir cua bénh Leptospirosis da dugc xem
xét gan day.46 Mic du cac biéu hién ndi bat nhat cia bénh Leptospirosis phan anh tinh
trang viém 6ng than k& cap tinh va rdi loan chitc ning gan, nhung cin bénh nay 1a bénh
da hé théng va nhiéu co quan khac cling bi anh huéng (Bang 1; LOA 11/11).1, 50 Mdi
lién quan giita ching gy nhidm bénh va cac biéu hién 1am sang ctia bénh van chwa dugc
xac dinh 16 rang.51 Cac biéu hién & than va gan thuong xay ra cung nhau, nhung doi khi
duoc nhan biét riéng 1¢.52 Ri loan chirc nang gan la két qua cua sy pha v& cac mbi ndi
lien két gitra cac té bao gan do xoan khuén, véi sy 10 ri mat vao hé tuan hoan duoc phan
anh Vé mat sinh hoa 1a bénh gan (r mat. Leptospira gay bénh c6 tac dung gay doc té bao
tryc tiép 1én tiéu cau, véi su pha huy va mat két dinh tiéu cau dugc ghi nhan trong ong
nghiém.53 Viém mang ndo v khuan da duoc mo ta 6 25% s6 nguoi mac bénh
leptospirosis,54 va duong nhu xay ra & chd.55 Cac ton thwong moé bénh hoc ctia mé phoi
LPHS dugc déc trung boi cac muce do xuat huyét trong phé nang khac nhau khi khong cé
tham nhiém té bao viém hodc viém mach 13 rét. Phu né trong phe nang, fibrin va bénh
mang trong “hyaline membranes”, déc trung cua cac rdi loan c6 ton thuong phé nang lan
toa nhu hoi chimg suy ho hép cap tmh “acute respiratory distress syndrome” cling c6 thé
xuat hién, nhung khong phai 1a dic diém noi troi.] Mic du co ché gy bénh caa LPHS
van chua dugc hiéu 18, nhung chiing c6 thé 1a da yéu t6, voi ca cac yéu t6 lién quan dén
vét chi va mam bénh déu dong mot vai tro.56

Su tham gia cua co quan

Cac dau hiéu 1am sang co
thé co

Piéu tra chan doan

Ton thwong than cap tinh
(viém ong than k&)

Non mira, tiéu chay, mat
nude, 10 do, chan an, tiéu
nhiéu, khat nhiéu, thiéu
ni¢u, vo ni¢u, dau bung

Tang nito mau, roi loan dién
gidi, SG muc binh thuong
“isosthenuria”, glucose
ni€u, protein ni¢u, tru niéu
“cylindruria”, mu trong
nuée tiéu “pyuria”, vo than
tang am

Bénh gan r mat

Non mtra, ti€u chay, mat
nude, 16 do, chan an, vang
da

Tang men gan, tang
bilirubin méu, gidm albumin
mau

Hoi chimg xuét huyét phoi
do Leptospira

Tho nhanh, ho ra mau, ral
phoi

Thiéu mau, thiéu oxy mau,
lan toéa hoac tung mang mo
k& dén phé nang




Bénh dong mau

bom xuat huyét, bam tim,
ti€u mau, dai ti€n phan den,
non ra mau, chdy mau cam

Thiéu mau, giam albumin
mau, giam ti€u cau, tang
fibrinogen mau

Viém mach Phu ngoai bién, bang bung Tran dich mang phoi, bang
nhe, tran dich mang phoi bung nhe/dich sau phic mac
Viém tuy Non mua, tiéu chdy, dau | Tang bilirubin mau, ting

bung

hoat dong cua enzyme gan,
tang hoat dong lipase dac
hiéu tuyén tuy ¢ cho, ting
lipase DGGR

Lién quan dén mat

Viém mang bo dao, viém
két mac, xuat huyét vong
mac

Kham day mat

Viém co tim

R6i loan nhip tim

Tang troponin huyét thanh,

bat thuong ECG
Viém rudt Non mua, tiéu chay, dau | Thanh ru(f)t‘ day Ién, bﬁng
bung chirng cua 16ng rudt
Viém co Khong muon di chuyén Hoat dong CK tang Ién

Puong sinh san

Say thai, vo sinh

Da

\V0i hba da

Once the host mounts an acquired immune response, leptospires are cleared from the
blood but may persist as biofilm in the eye®’ or the renal tubules.*® Progression of tubulo-
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interstitial nephritis to renal fibrosis has been described in dogs.*® Leptospira infection
has been associated with acute interstitial nephritis of uncertain etiology in humans,
which may be a precursor to chronic kidney disease of uncertain etiology.”® More
evidence is needed before ascribing a causative role to leptospires in chronic
hepatitis in dogs in the absence of kidney disease (LOA 11/11).%%

Khi vat cha tao ra phan tng mién dich do méic phai, Leptospira dugc loai bo khoi mau
nhung c6 thé ton tai dudi dang mang sinh hoc “biofilm” trong mat57 hoic éng than.19
Su tién trién cua viém than k& 4ng than thanh xo than d3 dugc mé ta & chd.58 Nhiém
Leptospira c6 lién quan dén viém than k& cip tinh khong rd nguyén nhan & nguoi, co thé
|a tién than caa bénh than man tinh khdng rd nguyén nhan.59 Can cé thém bing chieng
trudoc khi quy vai tro gay bénh caa Leptospira trong viém gan mén tinh ¢ cho khi
khong c6 bénh than (LOA 11/11).60, 61

The initial febrile phase of the disease is often non-specific. Some dogs may be evaluated
by veterinarians in this phase, before there is biochemical evidence of organ dysfunction.
Affected dogs may show inappetence, lethargy, vomiting, increased thirst and urination
because of non-oliguric renal dysfunction, fever, or some combination of these
signs. Because leptospirosis can progress rapidly to acute kidney injury (AKI), the
disease should be considered in dogs with acute onset of febrile illness, especially if
unvaccinated for leptospirosis. The owners of such dogs should be informed that
clinical re-assessment and biochemical testing are recommended should their dog's
condition fail to improve within 24 hours. If the regional incidence of leptospirosis is
high or the history otherwise supports the possibility of leptospirosis, nucleic acid
amplification testing (NAAT) should be offered (see Section 3). Based on studies in
humans,®® ®® empirical treatment with doxycycline for 7days also could be
considered, but more evidence is needed to support the latter recommendation to
optimize antimicrobial stewardship (LOA 11/11).

Giai doan sdt ban dau caa bénh thudong khong dic hiéu. Mot s con chd c6 thé dugc bac
si thu y danh gi4 trong giai doan nay, trudc khi c6 bang ching sinh héa vé réi loan chirc
ning co quan. Nhiing con chd bi anh hudng c6 thé chan an, 16 do, ndn mia, khat nudc va
di tiéu nhiéu hon do rdi loan chirc ning than khong thiéu niéu “non-oliguric”, sét hoic
mot s6 két hop cua cac dau hiéu nay. Vi bénh leptospirosis c6 thé tién trién nhanh
thanh toén thwong than cap tinh (AKI), nén bénh nay nén dwoc xem xét & nhirng con
cho khéi phat bénh sot cap tinh, dic biét 1a néu chwa dwoc tiém vic-xin phong bénh
leptospirosis. Chii s¢ hiru ciia nhitng con ché nhw vy nén dwec thong béo rang nén
danh gia lai 1am sang va xét nghiém sinh héa néu tinh trang caa ché khong cai thién
trong vong 24 gio. Néu ty 18 mic bénh leptospirosis trong khu vuc cao hoic tién sir
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bénh chitng minh kha ning mic bénh leptospirosis, thi nén dé nghi xét nghiém
khuéch dai axit nucleic (NAAT) (xem Muc 3). Dwa trén cac nghién cwu trén
ngudi62, 63 diéu tri theo kinh nghiém biang doxycycline trong 7 ngay ciing c6 thé
duwgc xem xét, nhung can cd thém bing chirng dé hd trg khuyén nghi sau nham téi
wu héa viéc quan ly thuéc khang khuan (LOA 11/11).

Clinicopathologic alterations observed in subsequent phases of the disease reflect its
multisystemic nature, including direct organ injury and secondary complications such as
aspiration pneumonia, pancreatitis, intestinal bacterial translocation, or sepsis. Observed
changes are influenced further by the timing of presentation, the severity of the disease,
and previous treatments.

Nhiing thay d6i 1am sang-bénh 1y duoc quan sat thdy trong cac giai doan tiép theo cia
bénh phan anh ban chat da hé thong cua bénh, bao gom ton thuong truc tiép cic co quan
va cac bién chung thir phat nhu viém phoi do hit phai, viém tuy, chuyén vi vi khuan
duong rudt, hoic nhiém trung huyét. Nhitng thay d6i duoc quan sat thiy bi anh huong
thém boi thoi diém biéu hién, mic 46 nghiém trong cua bénh va cac phuwong phéap diéu tri
trudce do.

The most common CBC findings include neutrophilia (27%-94%), increased band
neutrophils  (3%-81%), lymphopenia  (2%-29%), monocytosis  (29%-68%),
thrombocytopenia (14%-73%), and mild to moderate, non-regenerative anemia (18%-
929%).%% %" Uncommonly, severe anemia occurs, which may follow gastrointestinal or
pulmonary hemorrhage.?’ Serum  biochemistry alterations*® % 7" reflect organ
dysfunction and may show different profiles depending on the geographic origin or the
timing of presentation of reported cases. Acute kidney injury is associated with increased
blood urea nitrogen (54%-100%), creatinine (55%-100%), and phosphate (42%-100%)
concentrations. Hepatic injury manifests as increased liver enzyme activities, dominated
by increased ALP (19%-94%), and to a lesser extent increased ALT (22%-87%) and AST
(28%-69%). Hyperbilirubinemia (15%-94%) typically occurs in the absence of other
clinicopathologic signs of liver failure. Mild to moderate hypoalbuminemia frequently is
observed in dogs with leptospirosis (18%-88%). C-reactive protein has been moderately
increased in all dogs with Leptospira-induced AKI,"”>"" but this was not different from
dogs with AKI from other causes.”” Electrolyte abnormalities may relate to
gastrointestinal or kidney dysfunction and may be aggravated by direct inhibition of the
tubular Na'-K*-ATPase by leptospiral endotoxin.®* Frequently reported electrolyte
abnormalities include hyperkalemia (12%-53%), hypokalemia (17%-41%), hyponatremia
(12%-64%), and hypochloremia (12%-46%).%* > 37877 1n humans, leptospires usually
induce hypokalemic, non-oliguric AKI with impaired tubular sodium reabsorption,® and
the same may occur in dogs. However, severe hyperkalemia may be encountered in dogs
with oliguric or anuric AKI. In these dogs, hyperkalemia often is a limiting factor for
successful conservative management. Serum creatine Kinase activity was increased in
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44% of dogs with leptospirosis, suggesting myositis.”” Increased serum troponin |
concentration in 69%-94% of dogs supports the presence of myocardial injury.”” % Its
concentration was associated with frequency of cardiac arrhythmias but not with
outcome, and it did not differ from dogs with AKI of other etiologies (83%), suggesting
an indirect complication of AKI rather than a direct organ manifestation of
leptospirosis.® Similarly, increased amylase and lipase activities have been reported in
40%-77% and 19%-100% of dogs with leptospirosis, respectively.®® ™" These
nonspecific changes may reflect pancreatitis, gastroenteritis, or decreased renal
elimination. The more specific serum DGGR-lipase activity (which is increased in 29%
of dogs with AKI) seems to be a feature of AKI rather than leptospirosis; it was not

different between dogs with and without infectious causes of AKI.%*

Céac phat hién CBC pho bién nhat bao gom ting bach cau trung tinh (27%-94%), tang
bach ciu trung tinh dang dai/chua truong thanh “increased band neutrophils” (3%-81%),
giam lympho (2%-29%), tang bach cau don nhan (29%-68%), giam tiéu cau (14%-73%)
va thiéu mau nhe dén trung binh, khong tai tao (18%-92%).48, 64-79 Hiém khi Xay ra
tinh trang thiéu mau ning, nhung co thé c6 néu xuat huyét tiéu hoa hodc phoi.80 Bién doi
sinh hoa huyét thanh48, 64-68, 71-79 phan 4nh rdi loan chirc ning cua co quan va co thé
biéu hién cac hd so khéc nhau tly thudc vao ngudn gbe dia Iy hodc thoi diém biéu hién
clia cac trudng hop dugce bao cdo. Ton thuong than cap co lién quan dén nong do nito/ure
mau tang (54%-100%), creatinin (55%-100%) va phosphate (42%-100%). Ton thwong
gan biéu hién bing ting hoat dong ctia enzym gan, chi yéu 1 ting ALP (19%-94%) va &
mitc d6 thap hon 13 ting ALT (22%-87%) va AST (28%-69%). Tang bilirubin méau
(15%-94%) thudng xay ra khi khong c6 cac ddu hiéu 1am sang bénh 1y khac cta suy gan.
Giam albumin mau nhe dén trung binh thuong dugce quan sat thdy ¢ nhimg con cho bi
bénh leptospirosis (18%-88%). Protein phan tng C ting vira phai & tit ca nhitng con chd
bi AKI do Leptospira gy ra,72, 77 nhung diéu nay khong khac voi nhitng con chd bi
AKI do cic nguyén nhan khac.72 Bét thuong vé dién giai co thé lién quan dén rdi loan
chtrc nang duong ti€éu hoa hodc than va cé thé trd nén tram trong hon do Urc ché truc tiép
Na+-K+-ATPase & 6ng than bai ndi doc t6 leptospira.81 Bat thuong vé dién giai thuong
duoc bao céo bao gdm ting kali mau (12%-53%), ha kali mau (17%-41%), ha natri mau
(12%-64%) va ha clo mau (12%- 46%).64, 66, 71-73, 76, 77 O nguoi, leptospira thuong
gay ha kali mau, AKI khong thiéu niéu boi vai tinh trang suy giam tai hap thu natri ¢ 6ng
than,82 va tinh trang twong tu ciling c6 thé xay ra & chd. Tuy nhién, c6 thé gip phai tinh
trang tang kali mau nghiém trong ¢ nhiing con cho6 bi AKI thiéu niéu hoic vO niéu. 0
nhitng con ché ndy, ting kali mau thuong 13 yéu td han ché dé quan 1y bao ton thanh
cong. Creatine kinase hoat dong & huyét thanh ting & 44% cho bi bénh leptospirosis, goi
¥ vé bénh viém c0.77 Nong do troponin I huyét thanh ting & 69%-94% ché hd tro cho sy
hién dién cua ton thuong co tim.77, 83 Néng dd cia no cé lién quan dén tan suit loan
nhip tim nhung khéng lién quan dén két qua va khong khac voi nhirng con cho bi AKI do
cac nguyén nhan khac (83%), goi ¥ vé bién chung gian tiép ctia AKI chtr khong phai 1a
biéu hién tryc tiép cua bénh leptospirosis.83 Twong ty nhu vay, hoat dong amylase va
lipase ting da dugc bdo cao ¢ lan luot 40%-77% va 19%-100% ché bi bénh
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leptospirosis.66, 73, 77 Nhiing thay dbi khong ddc hiéu nay cé thé phan anh tinh trang
viém tuy, viém da day rudt hodc giam dao thai qua than. Hoat dong DGGR-lipase huyét
thanh dac hiéu hon (tang ¢ 29% cho bi AKI) c6 vé 1a mot dac diém cua AKI chir khong
phai bénh leptospirosis; n6 khong khac nhau gitra nhitng con ché c¢6 va khong c6 nguyén
nhan nhiém trung gay ra AKI.84

Xét nghiém nudc tiéu ¢ nhitng con chd bi bénh leptospirosis thuong cho thay SG binh
thuong “isosthenuria”, nhung ciing c6 bao cao vé tinh trang SG thip “hyposthenuria”.66,
67, 77, 79 Puong ni¢u do than “Glucosuria than” (18%-83%) va tru niéu (8%-67%) la
nhiing chi so cu thé cua ton thuong ong than.48, 66, 67, 71, 73-75, 77, 79 Protein niéu
dugc bao cdo ¢ hau hét nhimg con chd bi bénh leptospirosis (28%-81%) va muic do
thudng nhe dén trung binh (ty 1¢ protein niéu trén creatinin [UPC] < 5), mic du UPC lén
to1 20 da dugc bdo c40.48, 77 Dién di gel polyacrylamide natri dodecyl-sulfat cia protein
niéu cho thiy co ché chit yéu cua protein niéu ¢ nhitng con ché bi bénh leptospirosis 13 sur
tai hap thu 6ng than bi khiém khuyét ddi Vo1 cac protein co trong luong phan tur thap
(protein niéu 6ng than, 100%), kém theo mat & cau than cac protein cé trong luong phén
tr cao do thay doi dic tinh chon loc tham thau ¢ 60%-90% cho (protein ni¢u céu
than).77, 85 Nhitng thay d6i khac dugc quan sat thay khi phén tich nuéc tiéu bao gdm mu
ni¢u nhe thinh thoang (0%-100%), tiu mau (17%- 74%) va bilirubin niéu (20%).
Leptospira thuong khong nhin thay duogc trong can nudc tiéu khi st dung kinh hién vi
quang hoc thong thuong, vi chleu rong ctia leptospira thip hon do phan giai cta kinh hién
vi quang hoc, nhung mét sb luong 16n cac sinh vat nho, nhuém mau da duge nhin thiy
trong cin nudc tiéu cua 1 con chd.86

Evaluation of hemostasis in dogs with leptospirosis indicates hemostatic abnormalities in
up to 83% and disseminated intravascular coagulation in 6%-44% of dogs with
leptospirosis.*® > 7" 8 |n  addition to thrombocytopenia, the most common
abnormalities were hyperfibrinogenemia (43%-75%), hypofibrinogenemia (20%),
prolonged prothrombin time (6%-33%), prolonged activated partial thromboplastin time
(6%-83%), low antithrombin concentration (94%), and increased D-dimer concentrations
(39%-63%). Thromboelastometric evaluation showed hypercoagulable profiles in 14
dogs (40%) and hypocoagulable profiles in 7 affected dogs (20%).%’

Panh gia qua trinh déng mau & nhimg con chd mic bénh leptospirosis cho thiy bat
thudng vé dong mau & 83% va dong mau ndi mach lan téa & 6%-44% sb ché mic bénh
leptospirosis.48, 73-75, 77, 87 Ngoai tinh trang giam tiéu cu, nhitng bat thuong phd bién
nhat 1a tang fibrinogen mau (43%-75%), giam fibrinogen mau (20%), thoi gian
prothrombin kéo dai (6%-33%), thoi gian thromboplastin mot phan hoat hoa kéo dai
(6%-83%), nong do antithrombin thap (94%) va nong d6 D-dimer ting (39%-63%). Panh
gid d6 dan hoi huyét khdi cho thdy hd so ting dong & 14 con cho (40%) va ho so giam
dong ¢ 7 con chd bi anh hudng (20%).87
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Radiographic changes indicative of the severe pulmonary form of leptospirosis with
hemorrhages (LPHS) typically develop bilaterally in the caudodorsal lung fields as a mild
interstitial pattern, progressing to a reticulonodular pattern, and to focal or generalized
alveolar infiltrates (Figure 1)."*® %8 Marked abnormalities can be seen on radiographs
before the occurrence of recognizable respiratory impairment. Thoracic radiography is
recommended in all dogs suspected to have leptospirosis, even in the absence of
respiratory signs, because radiographic findings consistent with LPHS can aid in
diagnosis of leptospirosis and should prompt judicious fluid therapy and close
monitoring of respiratory function (LOA 10/10). Repeated thoracic computer
tomographic evaluation has shown the highly dynamic nature of the pulmonary lesions
over time and a tendency to underestimate the lesion type and their severity using
radiography.®® Other radiographic changes include pleural effusion from fluid overload or
a lobar alveolar pattern consistent with aspiration pneumonia.

Nhitng thay doi trén phim chup X quang cho thdy dang bénh xuat huyét phéi do xoin
khuan leptospira (LPHS) thuong phat trién & ca hai bén trong cic trudng phdi
“caudodorsal” dudi dang mo k& nhe, tién trién thanh mo ludi ndt va thAm nhiém phé nang
khu tra hodc toan than (Hinh 1).1, 48, 88, 89 C6 thé thay nhitng bat thuong rd rét trén
phim chup X quang trudc khi xuat hién tinh trang suy giam ho hap cé thé nhan biét duoc.
Chup X quang nguc dugc khuyén cédo cho tit ca nhitng con ché nghi ngd mic bénh
leptospirosis, ngay ca khi khong c¢6 ddu hiéu ho hap, vi cac phat hién trén phim chup X
quang pht hop v6i LPHS c¢6 thé hd trg chian doan bénh leptospirosis va nén thiic day liéu
phap truyén dich than trong va theo ddi chit ché chirc nang hé hap (LOA 10/10). Panh
gia chup cat 16p vi tinh ngyuc nhidu 1an/ ndi tiép da chi ra ban chat “ton thwong c6 tinh
dong cao” cua cac ton thuong phdi theo thoi gian va xu hudng danh gia thip loai ton
thuong va mirc d¢ nghiém trong cua chiing khi chi st dung chup X-quang.90 Nhirng thay

d6i khac trén X-quang bao gdm tran dich mang phéi do qua tai dich hodc mé hinh phé
nang thuly phit hop v6i viém phdi do hit phai.
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HINH 1

Chup X-quang nguc bén/nghiéng tir nhitng con chd mic hoi chiing xuét huyét phéi do
leptospira cho thdy mé hinh phé nang-k& phdi hén hop lan téa (trai) va md hinh nét
(phai). Ca hai con ché déu duoc xac nhan mac bénh leptospirosis dua trén xét nghiém
huyét thanh “ serologic” giai doan cip tinh va giai doan phuc hoi.

Abdominal ultrasound examination often identifies abnormalities associated with the affected
organ systems.”* " Reported kidney changes include renomegaly, cortical and
sometimes medullary hyperechogenicity, decreased corticomedullary definition, mild
pyelectasia, a medullary band of hyperechogenicity, and perirenal fluid accumulation.
Changes of the hepatobiliary system include hepatomegaly, diffuse hepatic
hypoechogenicity, and thickening of the gallbladder wall. Peritoneal effusion,
enlargement and hypoechogenicity of the pancreas, thickening of the gastric and less
commonly intestinal wall, intestinal intussusception,splenomegaly with mottled
echotexture, and abdominal lymphadenomegaly also may be observed.

Kiém tra siéu am bung thudong xac dinh cac bt thuong lién quan dén hé thdng co quan bi
anh huong.71, 91-93 Cac thay doi vé than duoc béo céo bao gom than to, ting 4m vo va
do6i khi 13 ting am tay, giamphan biét cau tric vo tay, gidn bé than nhe, dai ting am tay
va tich tu dich quanh than. Cac thay d6i cua hé thong gan mat bao gém gan to, giam am
gan lan toa va day thanh tdi mat. Tran dich phdc mac, phi dai va giam am tuyén tuy, day
thanh da day va it gap hon 1a thanh rudt, 16ng rudt, lach to véi cau tric am 16m ddm/hdn
hop va hach to bung ciing c¢6 thé duoc quan sét thay.

3 DIAGNOSIS
3 CHAN DOAN

Leptospirosis should be considered a differential diagnosis in any dog evaluated for
AKI, and especially when accompanied by hepatic dysfunction or evidence of
pulmonary hemorrhage (see Case Definition). Although leptospirosis has been
reported in dogs properly vaccinated using 4-serovar leptospirosis vaccines,” other
differential diagnoses should be considered more likely in adequately vaccinated
dogs (LOA 11/11). Leptospirosis should be considered in cats with AKI, >1
additional clinicopathologic findings suggestive of a systemic infection, and no other
explanation for their clinical signs (LOA 10/10).

Bénh leptospirosis nén dwoc coi 14 chan doan phén biét ¢ bat ky con ché nao dwgc
danh gia 1a AKI, va dic biét 1a khi di kém véi roi loan chire ning gan hodc bang
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chieng xuit huyét phéi (xem DPinh nghia ca bénh). Mic di bénh leptospirosis di
dwoc béo cdo ¢ nhirng con ché dwoc tiém vic-xin leptospirosis serovar-4 ding
cach,94 c4c chan doan phian biét khic nén dwoc coi 1a c6 kha ning xay ra hon &
nhitng con ché dwoc tiém vic-xin day dia (LOA 11/11). Bénh leptospirosis nén dwoc
xem xét & nhitng con méo bi AKI, >1 phat hién 1am sang bénh Iy bé sung goi y
nhiém trung toan than va khéng c6 loi giai thich nao khac cho cac diu hiéu 1am
sang cua chung (LOA 10/10).

Specific diagnosis of leptospirosis is based on clinical suspicion together with the results
of serologic tests and NAATS. Because all available diagnostic tests have limitations,
application of a combination of serologic assays and organism detection tests is
recommended to optimize diagnosis of leptospirosis (LOA 12/12).

Chén doan cu thé bénh leptospirosis dua trén nghi ngd 1am sang cung véi két qua xét
nghiém huyét thanh hoc “serologic tests” va NAATs “nucleic acid amplification test; xét
nghiém khuéch dai axit nucleic.Vi tit ca cac xét nghiém chan doan hién c6 déu c6 han
ché, nén 4p dung két hop cac xét nghiém huyét thanh hoc “serologic” va xét nghiém
phat hién vi sinh dé t6i wu héa chin doan bénh leptospirosis (LOA 12/12).

The reference standard test for diagnosis of leptospirosis remains acute and convalescent
serologic testing using the MAT. The report to the clinician lists the serovars tested and
the serum titer at which 50% of organisms agglutinate as observed using darkfield
microscopy. Veterinary diagnostic laboratories typically include a limited number (6 to 7)
serovars. In contrast, panels used in reference laboratories for humans may include >30
different serovars, and it has been recommended that laboratories include both recent and
locally circulating serovars.”® Assays that include a large number of serovars are more
sensitive, but more laborious to perform. The incubation period for leptospirosis is
approximately 2 to 14 days, and in the first week of illness, titers are negative or low
because of insufficient time for production of detectable antibody. Antimicrobial
treatment early in the course of illness may suppress antibody production.’® Thus, the
sensitivity of a single acute MAT titer >1:800 in dogs has been estimated at only
50%.%% " Conversely, unless very high (>1:3200), a single positive MAT titer lacks
specificity and high titers in the first few days of illness should raise suspicion for recent
previous vaccination, recent subclinical exposure, or longer duration of illness caused
by Leptospira spp. infection than recognized by the owner. Such a situation should
prompt consideration of alternative causes of illness. Titers can persist for at least 1 year
after natural infection, and in 1 study, generally decreased by 4 months after
vaccination.® Post-vaccinal titers may persist for longer and be maintained at high levels
(>1:1600), including titers to non-vaccinal serovars, if ongoing exposure to field strains
occurs.”® Diagnosis of leptospirosis based on a single positive MAT test result is not
recommended, and leptospirosis should not be ruled out based on a single negative
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test, especially when MAT includes a limited number of serovars (eg, 6 to 7
serovars; LOA 12/12). Although seroconversion (>4-fold change in titer) can occur
as early as 3 to 5days after dogs are presented to a veterinarian, an interval of 7 to
14 days is recommended between acute and convalescent phase samples to identify
seroconversion (LOA 12/12).

Tiéu chuan xét nghiém tham chiéu dé chan doan bénh leptospirosis van 1a xét nghiém
huyét thanh hoc giai doan cap cip va phuc héi bing MAT. B4o c&o giri bac si 14m sang
liét ké cac “serovars” da xét nghiém va ndng d6 hiéu gia khang thé “serum titer” ma 50%
sinh vat két tu khi quan sat bang kinh hién vi truong tdi. Cac phong xét nghiém chan
doan thi y thudng bao gom maot sé lwong han ché (6 dén 7) “serovars”. Nguoc lai, cac
bang duogc sir dung trong cac phong xét nghiém tham chiéu cho con ngudi ¢6 thé bao
gom >30 “serovars” khac nhau va khuyén cdo rang cac phong xét nghiém nén bao gom
ca “serovars” mai va luu hanh tai dia phuong.95 Cac xét nghiém bao gom mot sé luong
I6n “serovars” nhay hon, nhung tén nhiéu céng stc hon dé thuc hién. Thoi gian u bénh
cua bénh leptospirosis 1a khoang 2 dén 14 ngay va trong tuan dau tién cua bénh, hiéu gia
khang thé “titer” &m tinh hoic thap do khong du thoi gian dé san xuat khang thé cd thé
phat hién dugc. Diéu tri biang thudc khang khuan sém trong qué trinh bénh cé thé tc ché
san xuat khang thé.95 Do d6, d6 nhay cua mot hiéu gia khang thé “titer” MAT céap tinh
duy nhat >1:800 & chd chi dugce udc tinh & mic 50%.96, 97 Nguoc lai, trir khi rat cao
(>1:3200), hiéu gia khang thé “titer” MAT duwong tinh duy nhat thiéu tinh dic hiéu va gia
tri & trong vai ngay dau tién cua bénh vi s& gay nghi ngo vé viéc tiém vac-xin trude do
gan day, tiép xUc can 1am sang gan day hoic thoi gian mic bénh dai hon do nhiém
Leptospira spp. so véi thoi gian ma cha so hitu nhan ra. Tinh hudng nhu vdy nén thuc day
viéc xem xét cac nguyén nhan gay bénh khac. Hiéu gia khang thé c6 thé ton tai it nhat 1
nam sau khi nhiém tring tu nhién va trong 1 nghién ctu, thuong giam sau 4 thang sau
khi tiém vac-xin.98 hiéu gia khang thé “Titer” sau khi tiém vic-xin cd thé ton tai lau hon
va duoc duy tri & mutc cao (>1:1600), bao gdm ca “titer” ddi véi cac “serovars” khong
phai vac-xin, néu tiép tuc tiép xtc véi cac chung thuc dia.98 Khong khuyén céo chan
doan bénh leptospirosis dwa trén két qua xét nghiém MAT dwong tinh duy nhét va
khong nén loai trir bénh leptospirosis dwa trén mét xét nghiém am tinh duy nhat,
dic biét 1a khi MAT bao gém mét sé lweng “serovars” han ché (vi du: 6 dén 7
“serovars”; LOA 12/12). Mic du thay déi khang thé “seroconversion” (thay doi >4
lan vé hiéu gia khang thé “titer”) c6 thé xay ra sém nhat 1a 3 dén 5 ngay sau khi ché
dwgc dua dén bac si thi y, nhung nén c6 khoang thai gian tir 7 dén 14 ngay giira cac
mau test & giai doan cap tinh va giai doan phuc héi dé xac dinh thay déi khang thé
“seroconversion” (LOA 12/12).



Serological results should not be used to make firm conclusions about the infecting
serovar because of paradoxical serologic cross-reactivity, especially early in the course of
illness, and the potential for absence of the infecting serovar in the
panel.** *: %% nterlaboratory variation in MAT results and challenges associated with
maintenance of cultures over time further complicate this issue. Inclusion of more
serovars in a panel is recommended to increase the sensitivity of the assay, not to aid in
identification of the infecting serovar. To promote quality assurance for MAT testing,
practitioners should submit samples to laboratories that participate in the
International Leptospirosis Society's Leptospira proficiency testing platform (LOA
11/11).1°

Khong nén st dung két qua huyét thanh hoc “Serological” dé dua ra két luan chac chan
vé “serovar” gay nhiém vi phan ung chéo huyét thanh hoc nghich ly “paradoxical
serologic cross-reactivity” , dac biét 1a trong giai doan dau cta bénh va kha ning khong
c6 “serovar” gay nhiém trong bang.14, 41, 95, 99 Sy khéc biét gitra cac phong thi nghiém
trong két qua MAT va nhiing thach thic lién quan dén viéc duy tri nudi cay theo thoi
gian cang lam phic tap thém van dé& nay. Khuyén cdo nén dua nhiéu “serovar” hon vao
bang dé ting do nhay cta xét nghiém, khdng phai dé hd tro xac dinh “serovar” gay bénh.
Pé thuc day dam bao chat luong cho xét nghiém MAT, cac bac si nén giri mau dén céac
phong thi nghiém tham gia vao nén tang thir nghiém ning luc Leptospira cua Hiép hoi
Leptospirosis Quéc té (LOA 11/11).100

Point-of-care serologic tests based on lateral flow technology are available for rapid
detection of antibodies to pathogenic leptospires in dogs.'® Studies from different
geographic regions have yielded variable sensitivities and specificities for these assays in
a clinical setting (Table 2), and positive and negative predictive values also will vary
based on the estimated prevalence of Leptospira exposure in the tested dog population.
As with MAT, these assays may be negative because of the lag in antibody production, or
positive because of recent subclinical exposure or vaccination. The SNAP Lepto (IDEXX
Laboratories, Inc, Portland, Maine) assay detects antibodies to the Leptospira membrane
protein LipL32."% An 83.2% agreement between this assay and MAT was observed when
MAT titers were >1:800; specificity was 96%.'%” Similar to the MAT, the assay detects
vaccinal antibodies up to 1year post-vaccination.'® The WITNESS Lepto Rapid Test
(Zoetis, Parsipanny, New Jersey) is a point-of-care assay that detects IgM antibodies to
whole cell extract from L. kirschneri serovar Grippotyphosa and L. interrogans serovar
Bratislava.'% *** Detection of vaccinal antibodies was noted in 24% of vaccinated dogs at
12 weeks post-vaccination.’® To date, studies of the clinical specificity of this assay
suggest that a positive IgM result in an unvaccinated dog with signs consistent with
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leptospirosis  strongly supports a diagnosis of leptospirosis (specificity >97%;
Table 2).1%*% However, because the sensitivity and specificity of these assays may
vary regionally depending on circulating strains, more validation studies are needed
from different geographic regions in dogs with leptospirosis before point-of-care
antibody detection immunoassays can be recommended over MAT for diagnosis of
leptospirosis. If antibodies are detected, quantification of the antibody titer using
MAT is recommended as part of acute and convalescent phase titer evaluation to
document recent exposure. A negative result with any point-of-care antibody
detection assay does not rule out leptospirosis, and should be followed with a second
antibody test, 7 to 14 days later, to document seroconversion (LOA 12/12).

Cac xét nghiém huyét thanh hoc nhanh-tai chd “Point-of-care serologic” dwa trén cong
nghé “lateral flow technology” ¢ san dé phat hién nhanh céc khang thé ddi véi leptospira
gay bénh & chd.101 Céc nghién ctu tir cAc khu vuc dia 1y khac nhau da dua ra cac do
nhay va do dac hiéu khac nhau cho céc xét nghiém nay trong bdi canh 1am sang (Bang 2)
VA C4C gia tri du doan duong tinh va Am tinh ciing s& thay d6i dua trén ty I¢ luu hanh uéc
tinh cua phoi nhiém Leptospira trong quan thé ché dugc thir nghiém. Ciing nhu MAT,
cac xét nghiém nay co thé am tinh do d6 tré trong san xuat khang thé hoic duong tinh do
phoi nhim can 1am sang hoic tiém vic-xin gan ddy. Test SNAP Lepto (IDEXX
Laboratories, Inc, Portland, Maine) phat hién cac khang thé ddi véi protein mang
Leptospira LipL32.102 C6 sy dong thuan 83,2% giira xét nghiém nay va MAT khi gia tri
MAT >1:800; d6 dic hiéu 1a 96%.102 Twong tu nhu MAT, test nay phat hién khang thé
vac-xin 1én dén 1 ndm sau khi tiém vac-xin.102 “WITNESS Lepto Rapid Test” (Zoetis,
Parsipanny, New Jersey) Ia xét nghiém nhanh-tai chd phat hién khang thé IgM chéng lai
cac “serovar” L. kirschneri, Grippotyphosa va L. interrogans “serovar” Bratislava.103,
104 Phat hién khang thé do vac-xin dugc ghi nhan ¢ 24% sé cho di tiém vac-xin sau 12
tuan tiém vic-xin.104 Cho dén nay, cac nghién cau vé do dac hiéu 1am sang cua xét
nghiém nay cho thay két qua IgM duong tinh & ché chua tiém véc-xin ¢6 cac dau hiéu
phU hop vai bénh leptospirosis hd trg manh mé cho chan doan bénh leptospirosis (49 dac
hiéu > 97%; Bang 2).104-106 Tuy nhién, vi d§ nhay va d¢ dic hiéu caa cac xét
nghiém nay co thé thay doi theo ving tdy thudc vao chiing lwu hanh, can c6 thém
nhiéu nghién ciu xac nhan tir cac vang dia ly khac nhau & nhitng con ché bi bénh
leptospirosis trwéc khi co thé khuyén cao xét nghiém mién dich phat hién khang thé
bang test nhanh-tai chd thay cho MAT dé chan doan bénh leptospirosis. Néu phat
hién thay khang thé, khuyén cao dinh lwgng nong d6 khang thé bing MAT nhw mot
phan ciia qua trinh danh gia nong dd giai doan cap tinh va giai doan phuc héi dé ghi
lai tinh trang phoi nhiém gan day. Két qua am tinh véi bat ky xét nghiém phat hién
khang thé nhanh-tai chd naoe ciing khong loai trir bénh leptospirosis va nén tiép tuc
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xét nghiém khang thé 1an thi hai sau 7 dén 14 ngay dé ghi lai tinh trang thay doi doi
khang thé (LOA 12/12).

dia diém Test nhanh-tai chd | Pd nhay P dic hiéu Tham khao
Northeastern IDEXX SNAP | 15/22 (68%) 107

US Lepto 111/131 (85%)

Germany Zoetis WITNESS 28/37 (76%) | 59/60 (98.3%)

Italy Zoetis WITNESS 30/42 (71%) | 36/36 (100%)

IDEXX SNAP Lepto | 33/42 (79%) | 26/36 (72%)

Switzerland Zoetis WITNESS 31/41 (76%) | 28/28 (100%)

Nucleic acid amplification tests can detect Leptospira DNA in blood or urine early in the
course of disease, before a serologic response occurs.'®® To optimize sensitivity of
NAATS, specimens should be collected before administration of antibiotics. Also,
both blood and urine should be submitted (LOA 12/12). In humans, the leptospiremic
phase of infection is very brief. When evaluated using blood, 1 assay had a sensitivity of
86% during the first 6 days of illness, which decreased to 34% after 7 days of illness.*® In
dogs with leptospirosis, the sensitivity of a different PCR assay was 9/42 (21%) when
applied to blood or urine or both.*® In another study, the sensitivity of PCR on blood and
urine in dogs was 25% and 69%, respectively; specificity was 100% for both sample
types.’? Some assays do not detect P2 species.'® Negative urine NAAT results also may
result from intermittent urinary shedding or the presence of inhibitors of nucleic acid
amplification. Heparin can interfere with molecular assays, so blood should be collected
into EDTA tubes. The stability of DNA may be adversely affected by storage; for
submissions to the Centers for Disease Control and Prevention (CDC), urine specimens
should be tested within 3 days of storage at 4°C, blood within 14 days at 4°C, and both
urine and blood samples within 28 days of storage at —20°C, with a maximum of 3
freeze-thaw  cycles.'* Proficiency  testing programs for laboratories  that
perform Leptospira PCR are available in some countries.'*? Provided laboratory
quality control is appropriate, a positive NAAT test result on blood in conjunction
with consistent clinical signs is diagnostic for leptospirosis (see Case Definition). A
negative result on blood or urine should not rule out leptospirosis. Because the DNA
of pathogenic leptospires can be found in the urine of up to 20% of apparently
healthy dogs,™***® a positive NAAT test on urine must be interpreted in conjunction
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with clinical signs and the results of other diagnostic tests (LOA 12/12). Vaccination
with inactivated Leptospira vaccines should not lead to positive PCR assay results.'*’

Xét nghiém khuéch dai axit nucleic c6 thé phat hiéen DNA Leptospira trong méau hoic
nuéc tiéu ¢ giai doan dau cua bénh, truée khi phan ¢ng huyét thanh hoc xay ra.108 Dé
tdi wu héa dd nhay ciia NAATS, maiu bénh phiam nén dwoc thu thap trwéc khi dung
khang sinh. Ngoai ra, cd mau va nwéc tiéu nén dwoc ldy (LOA 12/12). O ngudi, giai
doan nhiém tring leptospiremic rit ngian. Khi duoc danh gia bang mau, 1 mau mau xét
nghiém c6 do nhay 13 86% trong 6 ngay dau tién cua bénh, giam xudng con 34% sau 7
ngay cua bénh.109 O nhitng con ché bi bénh leptospirosis, dd nhay cua mot xét nghiém
PCR khéac 1a 9/42 (21%) khi 4p dung cho mau hodc nuéc tiéu hoic ca hai.105 Trong mot
nghién ctru khac, d6 nhay caa PCR ddi voi mau va nuéc tiéu & cho lan luot 12 25% va
69%; d6 dac hiéu 1a 100% cho ca hai loai mau.110 Mat sé xét nghiém khong phéat hién ra
loai P2.108 Két qua NAATS nudc tiéu am tinh ciing c6 thé 1a két qua cua viéc thai nuéc
tiéu khong lién tuc hoic su hién dién cua chat tc ché khuéch dai axit nucleic. Heparin co
thé anh huong dén cac xét nghiém phan tir, vi vay mau nén duoc thu thap vao 6ng
EDTA. D6 6n dinh cia DNA ¢4 thé bi anh huong xau boi qua trinh bao quéan; ddi véi céc
mau giri dén Trung tdm Kiém soat va Phong ngira Dich bénh (CDC), mau nudc tiéu nén
duoc xét nghiém trong vong 3 ngay ké tir ngay bao quan ¢ 4°C, méau trong vong 14 ngay
& 4°C va ca mau nudc tiéu va mau trong vong 28 ngay ké tir ngay bao quan & —20°C, voi
t6i da 3 chu ky dong lanh-rd dong.111 Céac chuong trinh thir nghiém ning luc cho céc
phong xét nghiém thuc hién PCR Leptospira c6 san & mot s6 qudc gia.112 Véi diéu kién
kiém soat chat hrgng phong xét nghiém 1a phu hep, két qua xét nghiém NAATSs
dwong tinh trén mau két hop véi cac diu hiéu 1am sang nhat quan c6 thé chan doan
bénh leptospirosis (xem Pinh nghia ca bénh). Két qua xét nghiém mau hodc nwéc
tiéu am tinh khong nén loai trir bénh leptospirosis. Vi DNA cia leptospirosis gay
bénh cd thé dwgc tim thay trong nwéc tiéu caa téi 20% sé chd khée manh,113-116
nén xét nghiém NAATSs dwong tinh trén nwéc tiéu phai dwoc dién giai két hop voi
cac dau hiéu 1am sang va két qua cia cac xét nghiém chan doan khac (LOA 12/12).
Tiém vac-xin Leptospira bat hoat khong dan dén két qua xét nghiém PCR duong
tinh.117

Other organism detection tests include darkfield microscopy and culture. Darkfield
microscopy and culture have low sensitivity, and require technical expertise for
proper interpretation, and thus are not recommended for routine diagnosis,
although culture and serotyping may be valuable to inform prevention strategies in
outbreak investigations (LOA 12/12). Culture requires inoculation of special media,
ideally at point-of-care, and laboratory expertise is required for subsequent isolation and
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identification of Leptospira spp. Although the sensitivity of culture has been considered
low and prolonged incubation times have been required, improvements in media and
patient-side media inoculation have been associated with increased yields after incubation
times as short as 24 to 72 hours.**® In the future, whole genome sequencing methods such
as selective whole genome amplification may allow for diagnosis and sequence typing in
outbreak investigations, without the need for culture. However, until vaccines are
available that provide immunity that is not serovar-specific, culture and serotyping is
required to inform vaccine selection.

Céc xét nghiém phét hién vi sinh khac bao gom kinh hién vi truong tdi va nuéi ciy. Kinh
hién vi truong toi va nudi cdy cé dd nhay thap va doi héi chuyén mon ky thuat dé
dién giai ding, do d6 khdng dwoc khuyén céo cho chan doan thwong quy, mic du
nudi cdy va dinh kiéu huyét thanh c6 thé c6 gia tri dé thong bao céac chién lwoc
phong ngira trong cac cude diéu tra dich bénh (LOA 12/12). Nubi cay doi hoi phai cay
trong madi truong dac biét, Iy tuong nhat 14 tai diém “point-of-care” va can cé chuyén
mon trong phong thi nghiém dé phan lap va xac dinh Leptospira spp sau d6. Mic du do
nhay cta nudi cay duogc coi la thap va thoi gian u/nubi cy dai la can thiét, nhung nhiing
cai tién trong mai trudng va cdy trong mdi treong bén phia bénh nhéan c6 lién quan dén
ning suit ting sau thoi gian u/ciy ngan toi 24 dén 72 ¢io.118 Trong twong lai, céc
phuong phap giai trinh ty toan bo hé gen nhu khuéch dai toan bd hé gen cé chon loc c6
thé cho phép chan doan va dinh kiéu trinh ty trong cac cudc diéu tra dich bénh ma khéng
can nudi cay. Tuy nhién, cho dén khi c6 vac-xin cung cap kha niang mién dich khong dac
hiéu vai “serovar”, nudi cdy va dinh kiéu “serotyping” I can thiét dé thdng béo lya chon
vac-xin.

Because of the characteristic patterns of laboratory abnormalities in leptospirosis, the
disease lends itself well to diagnosis using machine learning. An algorithm for early
diagnosis of leptospirosis that took into account CBC, serum biochemistry and urinalysis
findings had a sensitivity of 100% and a specificity of 91% when applied to the hospital
population at the University of California-Davis; specificity increased to 93% when a
MAT titer obtained at patient intake was included in the model.”” Efforts to refine such
algorithms to enhance the early recognition of leptospirosis are encouraged.

Do ciac md hinh dic trung cia cac bat thuong trong phong xét nghiém & bénh
leptospirosis, cin bénh nay rat phi hop dé chan doan bang méay hoc “machine learning”.
Mot thuat toan chan doan sém bénh leptospirosis co tinh dén cac phét hién vé CBC, sinh
héa va phan tich nudce tiéu c6 do nhay 1a 100% va do dic hiéu 12 91% khi &p dung cho
quan thé bénh vién tai Pai hoc California-Davis; d6 dic hiéu ting 1én 93% khi gia tri
MAT thu duogc khi bénh nhan nhap vién dugce dua vao mé hinh.97 Nhing nd luc cai tién
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cac thuat toan nhu vy dé ting cuong kha niang nhan dang sém bénh leptospirosis duoc
khuyén khich.

3.1 Case definition for leptospirosis in dogs

3.1 Dinh nghia ca bénh leptospirosis ¢ cho

The following clinical and laboratory criteria have been developed as a case
definition for leptospirosis in dogs (based on the CDC case definition for
leptospirosis in humans?). A probable case meets the clinical criteria AND has >1
supportive laboratory criteria. A confirmed case meets the clinical criteria AND has

>1 confirmatory laboratory criteria (LOA 12/12).

Cic tiéu chuan lAm sang va xét nghiém sau diy di dwoce xdy dung nhu mét dinh
nghia ca bénh leptospirosis & ché (dwa trén dinh nghia ca bénh ciia CDC vé
leptospirosis ¢ nguoill9). Mot ca bénh c6 kha niing dip ting cac tiéu chuin lam
sang VA c6 >1 tiéu chuin xét nghiém hd tro “supportive laboratory criteria”. Mot
ca bénh dwgc xac nhan dap &ng cac tiéu chuin lAm sang VA ¢6 >1 tiéu chuin xét
nghiém xac nhan “confirmatory laboratory criteria” (LOA 12/12).

3.1.1 CLINICAL CRITERIA
3.1.1 TIEU CHUAN LAM SANG

1. Onset of systemic illness (nonspecific fever, lethargy, polyuria, polydipsia,
anorexia, or some combination of these signs) within the past 2 weeks, with or
without other clinical signs suggestive of leptospirosis:

a. Gastrointestinal (vomiting, diarrhea, abdominal pain)

b. Pulmonary (tachypnea, cough, hemoptysis)

c. Ocular (uveitis, conjunctivitis, scleral injection, punctate retinal
hemorrhages)

d. Clinical suspicion for AKI (oliguria/anuria)

Icterus

f. Hemorrhage (ecchymoses, petechiae, epistaxis, hematuria, melena,
hematemesis)

ot

AND

2. Two or more of the following clinicopathologic abnormalities:

a. Neutrophilic leukocytosis, with or without a left shift
b. Thrombocytopenia
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c. Biochemical evidence of AKI (eg, isosthenuria together with increased
serum creatinine or symmetric dimethyl arginine [SDMA] concentrations
or both)

d. Biochemical evidence of cholestatic hepatopathy

Biochemical evidence of pancreatitis (increased serum pancreatic lipase or

DDGR-lipase activity)

Increased CK activity

Glucosuria despite normoglycemia

Active urine sediment (pyuria or granular casts)

Radiographic findings consistent with pulmonary hemorrhage syndrome

Abdominal ultrasonographic findings consistent with leptospirosis (findings

supportive of pancreatitis, hyperechoic renal cortices, perirenal fluid)

k. ECG-documented cardiac arrhythmias or increased serum troponin
concentration

m

— - SaQ -

1, Bit dau c6 bénh toan than (sét khong dac hiéu, 16 do, tiéu nhiéu, udng nhiéu, chan an
hoac mot sb két hop caa cac dau hiéu nay) trong vong 2 tuan qua, c6 hoac khong co cac
dau hiéu 1am sang khéac goi y bénh leptospirosis:

a) Tiéu hda (ndn mua, tiéu chay, dau bung)

b) Phdi (thd nhanh, ho, ho ra mau)

¢) Mat (viém mang bd dao, viém két mac, tiém cing mac, xuat huyét véng mac dang
cham)

d) Nghi ngo 1am sang vé AKI (thiéu niéu/vo niéu)

e) Vangda

f) Xuat huyét (bam tim, xuat huyét dudi da, chay mau cam, tiéu ra mau, phan den, non
ra mau)

VA
2, Hai hoic nhiéu bat thuong 1am sang bénh hoc “clinicopathologic” sau day:

a) Bach ciu trung tinh ting, c6 hoac khdng cd chuyén dich trai “with or without a left
shift”

b) Giam tiéu cau

¢) Bang chang sinh héa vé AKI (vi dy, isosthenuria cling voi ting nong do creatinine
huyét thanh hoic dimethyl arginine ddi xitng [SDMA] hoic ca hai)

d) Bang ching sinh hda cia bénh gan & mat



e) Bang chang sinh hda cua viém tuy (ting hoat dong lipase tuy huyét thanh hoic
DDGR-lipase)

f) CK tang

g) Buong niéu “Glucosuria” mic du dudng huyét binh thudng

h) Can nudc tiéu hoat dong (mu niéu hoic tru hat)

i) Phéat hién X quang phu hop véi hoi chiing xuat huyét phoi

j) Phat hién siéu am bung phu hop véi bénh leptospirosis (phat hién hd trg viém tuy, vo
than tang am, dich quanh than)

K) Loan nhip tim duoc ghi nhan trén ECG hoic ting ndng d6 troponin huyét thanh

3.1.2 SPECIFIC LABORATORY CRITERIA
3.1.2 TIEU CHi PHONG THi NGHIEM CU THE

Diagnostic testing should be performed in dogs that meet clinical criteria. Although a
history of potential exposure (predation, exposure to other animal species or water
sources) should increase suspicion for leptospirosis, all dogs should be considered at risk,
regardless of signalment, geographic region, and lifestyle.

Can thuc hién xét nghiém chan doan ¢ nhitng con ché dap ung cac tiéu chuan 1am sang.
Mac du tién st phoi nhiém tiém an (bi san moi, tiép xtc voi cac loai dong vat khac hoac
ngudn nude) cd thé 1lam ting nghi ngd mic bénh leptospirosis, nhung tit ca cac con chd
déu nén dugc coi 13 co nguy co, bat ké tin hiéu, khu vuc dia Iy va 16i sng.

Supportive:
HO tro:

a. Leptospira MAT titer >800 in >1 serum specimens

b. Detection of IgM antibodies against Leptospira in an acute phase serum
specimen

c. Detection of pathogenic leptospires in urine using a NAAT

d. Visualization of spirochetes in a blood or urine specimen using darkfield
microscopy by a Leptospira reference laboratory

a) Hiéu gia khang thé “titer” Leptospira MAT >800 trong >1 mAu huyét thanh

b) Phat hién khang thé IgM chéng lai Leptospira trong mau huyét thanh giai doan cap

c) Phat hién leptospira gdy bénh trong nudc tiéu bang NAAT

d) Hinh anh xo4n khuan trong mau mau hodc nude tiéu bang kinh hién vi truong tdi cia
phong xét nghiém tham chiéu Leptospira



Confirmatory:
Xéac nhan:

a. Fourfold or higher increase in Leptospira agglutination titer at a single
laboratory between acute- and convalescent-phase serum specimens

b. Detection of pathogenic leptospires in blood using a NAAT

c. Isolation of Leptospira from a clinical specimen by a Leptospira reference
laboratory

a. Tang gap bon 1an hicu gia khang thé “titer” Leptospira hodc cao hon ¢ mét phong xét
nghiém duy nhét giita cac mau huyét thanh giai doan cép tinh va giai doan phuc hoi

b. Phat hién leptospira gay bénh trong méu bang NAAT

c. Phan lap Leptospira tir mot mau 1am sang bang mot phong xét nghiém tham chiéu
Leptospira

4 TREATMENT AND PROGNOSIS
4 PIEU TRI VA TIEN LUONG

Treatment of leptospirosis in dogs includes specific antimicrobial therapy and care of the
individual organ systems affected to allow for repair, functional recovery, and survival.
Depending on the grade of organ damage and dysfunction, interventions range from
simple monitoring to supportive care, and in severe cases to temporary organ replacement
(eg, dialysis) as a bridge to recovery.

Diéu tri bénh leptospirosis & ché bao gdm liéu phap khang khuan cu thé va chim soc cac
hé théng co quan riéng 1¢ bi anh huong dé cho phép sira chita, phuc hdi chirc ning va
song sot. Tuy thudc vao murc do t6n thuong va rdi loan chirc nang cua co quan, cac bién
phép can thiép bao gom tir theo ddi don gian dén cham soc hd tro va trong truong hop
nghiém trong 13 thay thé co quan tam thoi (vi du, loc mau) nhu mét tiép ndi dé phuc hoi.

4.1 Antimicrobial therapy
4.1 Liéu phap khang khuan

Based on the marked morbidity and potential mortality of the disease, and the risk
of zoonotic transmission, as recommended for humans by the CDC,** dogs with
suspected or probable leptospirosis should be treated with appropriate
antimicrobials (LOA 12/12), despite lack of evidence for a clear benefit for affected
humans.'** The optimal antimicrobial treatment for leptospirosis is unknown. However,
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the sequential combination of initial treatment with an 1V penicillin derivative to suppress
bacteremia followed by PO doxycycline to avoid intra-renal persistence has been the
traditional strategy in both humans and dogs with leptospirosis.” *° The justification for
an initial penicillin-based therapy is the poor tolerance to PO doxycycline in animals with
leptospirosis in which the clinical picture is dominated by gastrointestinal signs. Other
antimicrobials with activity against leptospires (reviewed in the 2010 Consensus
Statement)" are either less efficacious in clearing organisms from kidney tissue in rodent
models, or are critical antimicrobials reserved in some countries for treatment of resistant
bacterial infections in humans. Based on these data, dogs with leptospirosis should be
treated with doxycycline at a dosage of 5mg/kg gq12h PO for 2weeks. Treatment
should not be delayed pending results of diagnostic testing for leptospirosis. The
optimal duration of antimicrobial treatment requires further investigation. If
vomiting or other adverse reactions preclude doxycycline administration, dogs with
leptospirosis should be treated initially with ampicillin (20-30 mg/kg 1V g6-8h),
amoxicillin (20-30 mg/kg IV g6-8h), or penicillin G (25000-40000 U/kg IV g6-8h;
LOA 11/11). For penicillins, the panel recommends doubling the administration
interval in dogs with AKI International Renal Interest Society (IRIS) Grade 4 and
higher (serum creatinine concentration >440 pmol/L or >5mg/dL; LOA 10/11 [1
reviewer recommended that interval adjustments be made based on kidney function
regardless of AKI grade]).'?

Dua trén ty 18 mic bénh va ty I tir vong tiém tang ciia bénh, ciing nhw nguy co lay
truyén tir ddng vit sang ngudi, theo khuyén cdo ciia CDC,120 ché nghi ngd hoic ¢
kha ning mic bénh leptospirosis nén dwge diéu tri bang thudc khang khuan thich
hop (LOA 12/12), mic du khong c6 bang ching vé loi ich 16 rang dbi v6i ngudi bi anh
huong.121 Phuong phép diéu tri khang khuan t6i wu cho bénh leptospirosis van chua
duogc biét. Tuy nhién, su két hop tuan tu giita phuong phap diéu tri ban dau bang dan xuét
penicillin tiém tinh mach dé wc ché nhiém khuan huyét sau d6 1a doxycycline udng dé
tranh tinh trang ton tai trong than 1a chién lugc truyén théng & ca ngudi va chd mic bénh
leptospirosis.1, 50 Ly do chinh dang cho liéu phap ban dau dua trén penicillin 1a kha
nang dung nap kém ddi véi doxycycline udng & dong vat mic bénh leptospirosis, trong
do bénh canh lam sang chu yéu la cac ddu hiéu duong tiéu hoa. Cac thudc khang khuan
khac c6 hoat tinh chéng lai leptospira (dugc xem xét trong Tuyén bd dong thuin nim
2010)1 it hi¢u qua hon trong viéc loai bo vi khuén khoi mo than & cac md hinh gam nham
hoic 14 thuc khang khuan quan trong duoc danh riéng & mot sé qubc gia dé diéu tri cac
bénh nhiém tring do vi khuan khang thudc & ngudi. Dua trén cac dit lidu nay, ché bi
bénh leptospirosis nén dwgc diéu tri bang doxycycline véi lidu lwgng S mg/kg moi 12
gio’ uong trong 2 tudn. Khong nén tri hoan viéc diéu tri cho dén Kkhi cé két qua xét
nghi¢ém chan doin bénh leptospirosis. Thoi gian diéu tri bing thudc khang khuan
t0i wu can dwoc nghién ctru thém. Néu tinh trang nén mira hodc cic phan ing c¢é hai
khac ngan can viéc dung doxycycline, nhirng con ché bi bénh leptospirosis nén duwgc
diéu tri ban diu bang ampicillin (20-30 mg/kg tiém tinh mach mdi 6-8 giv),
amoxicillin (20-30 mg/kg tiém tinh mach mdi 6-8 gio) hoidc penicillin G (25 000-40
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000 U/kg tiém tinh mach mdi 6-8 gio; LOA 11/11). DPéi véi penicillin, hdi dong
khuyén cdo nén ting gip d6i khoang cich dung thudc & nhirng con cho bi AKI Cép
dd 4 tré 1én International Renal Interest Society (IRIS) (ndng dd creatinin huyet
thanh >440 pmol/L hodc >5 mg/dL; LOA 10/11 [1 reviewer khuyen c40 nén diéu
chinh khoang cach dung thudc dwa trén chirc ning than bat ké cap do AKI]).122

4.2 Supportive care

4.2 Cham soc ho tro

Treatment of organ dysfunction from leptospirosis is consistent with recommendations
for other etiologies, prioritizing appropriate fluid, electrolyte, acid-base, and blood
pressure management and support of gastrointestinal disturbances using antiemetics and
gastroprotectants, as described in the 2010 Consensus Statement.® Early and proactive
nutritional support, individualized pain management, supplemental oxygen therapy,
mechanical ventilation, and short-term kidney replacement therapy in severe cases are
additional management requirements in selective patients. Attention should be taken to
avoid iatrogenic fluid overload, which exacerbates organ dysfunction and leads to
additional complications.'*® Pulmonary manifestations in dogs with leptospirosis further
limit tolerance to iatrogenic fluid excess.®® Diuretics may increase urine production in
AKI but are ineffective and even detrimental for prevention and treatment of
AKI."* Their use should be limited to support volume management and increase
potassium excretion in oliguric patients. Dogs with non-oliguric kidney failure may be
markedly polyuric; some patients may require fluid rates >20 mL/kg/h to prevent
hypovolemia. Blood pressure should be monitored at least twice daily in the initial phase
of the disease and persistent hypertension not responsive to appropriate analgesia and
volume correction should be treated using amlodipine (0.25-0.75 mg/kg/d, PO). Opioids
are usually appropriate for pain control; non-steroidal anti-inflammatory drugs are not
recommended. The use of diets for patients with kidney disease may not provide the
protein needs of animals recovering from leptospirosis-induced AKI, and the fat content
of kidney diets may predispose to or exacerbate concurrent pancreatitis. Although the
ideal food composition has not been defined, dogs with suspected or confirmed
leptospirosis should be fed a highly digestible, normal-to-high protein diet with
sufficient energy content to support gastrointestinal recovery and minimize
catabolism as early as possible (LOA 10/10). The use of naso-esophageal, esophageal,
or esophago-jejunal feeding tubes facilitates efficient and early nutritional support with
minimal risk of complications.

Diéu trj r6i loan chirc ning co quan do bénh leptospirosis phil hop véi cac khuyén cao vé
nguyén nhan khac, vu tién kiém so4t dich, dién giai, axit-bazo va quan Iy huyét ap va hd
trg cac roi loan tiéu hoa bang thudc chdng non va thudc bao vé da day, nhu duge mo ta
trong Tuyén bd dong thuan nim 2010.1 HJ trg dinh dudng sém va chi dong, kiém soat
con dau theo timg c4 thé, liéu phap oxy bd sung, thd may va liéu phap thay thé than ngin
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han trong nhimng truong hop ning 1a cac yéu ciu quan 1y bd sung ¢ nhitng bénh nhan
duoc chon loc. Can chu ¥ tranh tinh trang qua tai dich do bac si gdy ra, lam tram trong
thém tinh trang rdi loan chirc ning co quan va dan dén cac bién chung khac.123 Cac biéu
hién ¢ phoi & cho bi bénh leptospirosis cang han ché kha nang dung nap dich du thua do
béc si gdy ra.89 Thudc loi tiéu co thé lam ting san xudt nudc tiéu & AKI nhung khong
hiéu qua va tham chi c6 hai cho viéc phong ngira va diéu tri AKI.124 Viéc su dung thudc
nay nén dugc gioi han dé hd tro kiém soat thé tich va ting bai tiét kali ¢ nhitng bénh nhan
thiéu niéu. Nhing con cho bi suy than khong thiéu niéu c6 thé bi da niéu rd rét; mot sd
bénh nhan c6 thé can téc do truyén dich >20 mL/kg/gio de ngan ngua tinh trang giam thé
tich mau. Huyét 4p nén dugc theo dbi it nhat hai 1an mdi ngay trong giai doan dau cua
bénh va tinh trang ting huyét ap dai dang khong dap tng voi thudc giam dau va diéu
chinh thé tich dich thich hop nén duoc diéu tri bang amlodipine (0,25-0,75 mg/kg/ngay,
ubng). Thudc nhom “Opioids” phu hop dé kiém soat con dau; thudc chong viém khong
steroid khong duoc khuyen cdo. Viéc st dung ché d6 an cho bénh nhan mac bénh than cé
thé khong cung cip du nhu ciu protein cua dong vat dang phuc hdi sau AKI do bénh
leptospirosis gay ra va ham luong chét béo trong ché do an cho bénh nhan than co thé
lam tang hodc lam tram trong thém tinh trang viém tuy dong thoi. Mic dit thanh phan
thirc an ly tuwéng Van chua dugc xac dinh, nhung nhirng con chd bi nghi ngo hoac da
dwgc xac nhan mic bénh leptosp1r0s1s nén dwoc cho an ché do an c6 ham llro’ng
protein tir binh thwong dén cao, dé tidu héa véi ham lweng ning lwong di dé hd tro
qua trinh phuc hdi dwong tiéu héa va giam thiéu tinh trang di héa cang sém cang
tot (LOA 10/10). Viéc sir dung 6ng thong miii-thuc quan, hodc thuc quan-rudt non gitp
hd trg dinh dudng hiéu qua va sém vai nguy co bién ching téi thiéu.

In dogs with hepatic dysfunction, consideration could be given to management of
oxidative injury and inflammation using S-adenosyl methionine, silymarin, or vitamin E.
However, there are no reported trials of these agents in patients with leptospirosis, and
choleretics such as ursodeoxycholic acid have the potential for harm given current
understanding of the disease's pathogenesis. More evidence is needed before
supplements such as S-adenosyl methionine, silymarin, vitamin E, or
ursodeoxycholic acid can be recommended for treatment of leptospirosis (LOA
11/11).

O nhiing con cho bi suy gan, c6 thé can nhic dén viéc kiém soét ton thuong oxy hoa va
viém bang S- -adenosyl methionine, silymarin hogc vitamin E. Tuy nhién, khong c6 bao
cao thir nghiém nao v€ cac tac nhan nay ¢ nhitng bénh nhan méac bénh leptospirosis va
cac thude loi mat nhu axit ursodeoxycholic ¢ kha ning gy hai do hiéu biét hién tai vé
co ché sinh bénh cia bénh. Can c¢é thém bing chirng truwée khi cé thé khuyén nghi cac
chit bo sung nhuw S-adenosyl methionine, silymarin, vitamin E hodc axit
ursodeoxycholic dé diéu tri bénh leptospirosis (LOA 11/11).



The therapeutic approach to the hemostatic disorders in dogs with leptospirosis varies
based on the suspected dominant mechanism of the coagulopathy in an individual patient
based on coagulation testing. Treatments may include replacement of consumed clotting
factors with transfusions of fresh frozen plasma, which may require plasma exchange to
prevent hypervolemia. A proactive approach should be considered in animals with
leptospirosis, especially in the presence of hepatopathy, uremic thrombocytopathy,
gastrointestinal ulceration, pulmonary hemorrhage, and systemic hypertension, when
bleeding complications can become rapidly fatal. The use of desmopressin to facilitate
von Willebrand factor release from the endothelium has shown benefit in humans with
uremic thrombocytopathy, although it has the potential for adverse effects such as
hyponatremia and arterial thromboembolic events.*® Neither desmopressin nor pulse
dexamethasone treatment showed benefit for treatment of humans with LPHS in a

randomized clinical trial.*?®

Phuong phap diéu tri cac réi loan cAm mau ¢ nhitng con ché mic bénh leptospirosis khac
nhau tity thudc vao co ché chi phéi nghi ngd ciia bénh 1y doéng mau ¢ tung bénh nhan dua
trén xet nghiém dong mau. Cac phuong phap diéu tri c6 thé bao gom thay thé cac yéu to
déng mau di mat bang truyen huyét tuong twoi dong lanh, co thé can trao d6i huyét
tuong de ngin ngira tang thé tich mau. Nén can nhic mot cach tiép can cha dong ¢ dong
vat mic bénh leptospirosis, dac biét la khi c6 bénh gan, bénh “uremic
thrombocytopathy”, loét dudng tiéu hoa, xuat huyét phdi va ting huyét &4p toan than, khi
cac bién ching chay méu c6 thé nhanh chéng giy tir vong. Viéc str dung desmopressin dé
tao diéu kién giai phong yéu té von Willebrand tir ndi mac da cho thay loi ich ¢ nguoi
mac bénh “uremic thrombocytopathy”, méc du né c6 kha nang gdy ra cac tac dung phy
nhu ha natri mau va cac bién cb huyét khdi tic mach dong mach.125 Ca diéu trj bang
desmopressin va dexamethasone theo nhip déu khong cho thay lgi ich trong diéu tri cho
ngudi mac LPHS trong mot thir nghiém 1am sang ngau nhién.126

4.3 Extracorporeal kidney support therapy
4.3 Liéu phap hé tror than ngoai co thé

Leptospirosis is 1 of the most frequent etiologic indications for extracorporeal kidney
support therapy (EKST), having a high potential for successful outcome.'”” The
indications for hemodialysis are prioritized to resolve hyperkalemia, severe azotemia,
fluid imbalance, metabolic acidosis, and the cumulative systemic comorbidities attending
progressive AKI. Early hemodialysis has been associated with increased survival and
shorter hospital stays in humans with leptospirosis.’® Early dialytic intervention is
recommended to prevent the morbidity of AKI rather than as a delayed salvage for
failed conventional management. Early referral to centers providing EKST should
be considered for dogs in IRIS AKI Grade 4, when serum creatinine concentration
exceeds 5mg/dL (440 pmol/L; LOA 11/11). Extracorporeal kidney support therapy
extends the window for recovery by restoring fluid, electrolyte and acid-base balances,
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the opportunity for nutritional support, and establishing an acceptable quality of life
during the critical phase of kidney failure. More than 1 to 2 weeks of dialytic support
rarely are required. A study of 36 dogs with leptospirosis reported >80% recovery in dogs
with severe AKI treated with EKST after failing prior conservative medical
management.®’ Both intermittent hemodialysis and continuous hemodialysis platforms
have been used successfully in dogs with leptospirosis®” *?° With the incorporation of a
hemoperfusion cartridge in the extracorporeal circuit, cytokines, and even pathogens or
their products may become therapeutic targets.*° Alternatively, plasma separated from
the circulating blood by continuous flow centrifugation or by membrane filtration can be
treated using adsorptive techniques or replaced with fresh frozen plasma from healthy
donors (therapeutic plasma exchange) to modulate the exaggerated immune response of
the animal to the pathogen.'*! This approach has been applied successfully to human
patients'*” and results are promising in dogs with severe leptospirosis.*®

Bénh leptospirosis la 1 trong nhirng chi dinh nguyén nhan thuong gap nhat ddi véi lidu
phap hd tro than ngoai co thé (EKST), c6 kha nang thanh cdng cao.127 Cac chi dinh
tham phan mau dugc uvu tién dé giai quyét tinh trang ting kali mau, ting nito mau ning,
mét can bang dich, nhiém toan chuyén hoa va cac bénh 1y toan than di kém bi tich Ity khi
AKI tién trién. Tham phan mau sém c6 lién quan dén viéc ting kha ning séng sot va rat
ngan thoi gian nam vién & nguoi bi bénh leptospirosis.128 Can thiép tham phan sém
duoc khuyén cdo dé ngin ngira bénh tat do AKI thay vi 1a bién phap ctru chira chdm tré
cho cac bién phap diéu tri thong thudng khong thanh cong. Can can nhic chuyén som
dén cac trung tdm cung cap EKST cho ché bi AKI IRIS Cép d6 4, khi nong do creatinin
huyét thanh vuot qua 5 mg/dL (440 pmol/L; LOA 11/11). Li¢u phap hd tro than ngoai co
thé kéo dai thoi gian phuc hoi bang cach khoi phuc su can bang chét long, chat dién giai
va axit-bazo, co hoi hd trg dinh dudng va thiét lap chét lugng cude séng chap nhan dugc
trong giai doan suy than quan trong. Hiém khi can hd trg thAm phéan hon 1 dén 2 tuan.
Mot nghién ctru trén 36 con cho bi bénh leptospirosis da bao cao rang ty 1& phuc hoi
>80% ¢ nhimg con cho bi AKI nang dugc diéu tri bang EKST sau khi khong dap tng voi
phuong phap diéu tri bao ton trudc d6.67 Ca hai nén tang thim phan mau ngit quing va
thAm phan mau lién tuc déu di duoc sir dung thanh cong & nhitng con ché bi bénh
leptospirosis67, 129 Vi viéc két hop hop-loc mau “hemoperfusion” trong mach ngoai co
thé, cac cytokine va tham chi ca cac tac nhan gay bénh hoac san phém cua chuing co thé
tré thanh myc tiéu diéu tri.130 Ngoai ra, huyét twong tach ra khéi mau luu thong bang
phuong phap ly tam dong chay lién tuc hodc loc mang co thé dugc xtr Iy bang cac ky
thuat hap phu hodc thay thé bang huyet turong dong lanh tuoi tur nhung ngudi hién ting
khoe manh (trao doi huyét twong diéu tri) dé diéu chinh phan tng mién dich qua muc cia
dong vat dbi voi tac nhan gdy bénh.131 Phuong phap nay di dugc 4p dung thanh cong
cho bénh nhan 13 nguoil32 va két qua rat kha quan ¢ nhitng con cho bi bénh leptospirosis
nang.133

4.4 Monitoring response to treatment
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4.4 Theo d&i phan wng diéu tri

At a minimum, consideration should be given to performing a serum biochemistry
panel in dogs with acute leptospirosis every 24 hours during hospitalization to
monitor kidney function, bilirubin concentration, liver enzyme activities, serum
protein concentrations, C-reactive protein, and electrolyte and acid-base status.
Consideration also should be given to monitoring packed cell volume every 24 hours,
and the CBC every 48 hours during hospitalization (LOA 10/10). Urine production
can be measured using a closed urine collection system or, to decrease the risk of
nosocomial urinary tract infection, frequent monitoring of body weight (eg, every 3 hours
for anuric or severely polyuric dogs). Serial physical examinations with monitoring of
body weight, blood pressure, respiratory rate, lung sounds, and possibly thoracic imaging
are indicated to assess for early signs of overhydration. Initially, urine output should be
monitored or estimated at least every several hours. Administered fluid volumes should
be adjusted accordingly to prevent overhydration. Referral to a 24-hour care facility is
recommended if adequate monitoring is not available within the practice (LOA
11/11). For dogs requiring urinary catheterization, indwelling, rather than intermittent,
urinary catheterization is recommended to decrease the risk of exposure of attending staff
to infective urine. Once azotemia resolves or stabilizes and the patient can maintain
hydration and vascular volume, IV fluid therapy should be gradually tapered and then
discontinued. After at least 7 days from the onset of illness, consideration should be given
to obtaining convalescent MAT titers before discharge from hospital to increase the
likelihood of follow-up testing.

it nhat, cin cin nhic thwe hién xét nghiém sinh héa huyét thanh & nhirng con ché bi
bénh leptospirosis cip tinh cit sau 24 gio trong thoi gian nim vién dé theo doi chic
niing than, nong dé bilirubin, hoat ddng ciia men gan, ndng dd protein huyét thanh,
protein C phan ung “protein C-reactive”, tinh trang dién gidi va axit-bazo. Ciing
cin cin nhic theo doi “packed cell volume” cir sau 24 gio' va CBC cir sau 48 gio
trong thoi gian nam vién (LOA 10/10). Co thé do lugng nude tiéu bang hé thong thu
thap nudc tiéu kin hodc, dé giam nguy co nhiém tring dudng tiét niéu trong bénh vién,
can theo ddi thudng xuyén can ning (vi dy, ¢t sau 3 gio d6i v6i chd vo niéu hodc da nicu
nang). Can tién hanh kham 1am sang dinh ky, theo ddi can nang, huyét ap, nhip thd, am
phdi va co thé chup x-quang nguc dé danh gia cac ddu hiéu ban du cua tinh trang thira
nuée. Ban dau, can theo dbi hodc udc tinh lwong nudc tiéu it nhat sau mdi vai gid. Luong
dich truyén nén duoc diéu chinh phu hop dé tranh tinh trang thira nudc. Khuyén c4o nén
chuyén dén co sé cham séc 24 gio' néu khong ¢6 di phuong tién theo doi tai phong
kham (LOA 11/11). Béi vo6i nhimg con cho can dat ong thong tiéu, nén dit ong thong
tiéu lién tuc thay vi dat ngat quang dé giam nguy co tiép xtic/phoi nhiém cua nhan vién
cham soc voi nude tiéu c6 nhiém trung. Khi tinh trang tang nito huyét da duogc giai quyet
hodc 6n dinh va bénh nhan c6 thé duy tri du nudc va thé tich mach mau, nén giam dan



liu phap truyén dich tinh mach va sau d6 ngung han. Sau it nhat 7 ngay ké tir khi phat
bénh, nén can nhac lay hiéu gia khang thé MAT cua bénh nhan dang hoi phyc trude khi
xuat vién dé tang kha nang xét nghi¢m theo doi.

Dogs should be re-examined no later than 1 week after discharge, at which time a CBC,
serum biochemistry panel, urine specific gravity should be performed. If not obtained at
discharge, convalescent MAT titers should be considered at this time. Dogs recovering
from severe forms of AKI often show various degrees of permanent loss of kidney
function and should be monitored and managed appropriately for their IRIS Stage of
chronic kidney disease.***

Cho nén dugce tai kham cham nhét 1 1 tudn sau khi xudt vién, tai thoi diém do, can thuc
hién xét nghiém CBC, sinh hoa huyét thanh, trong lugng riéng cia nudc tiéu. Néu khong
thyc hién xét nghiém nay khi xut vién, cin xem xét hiéu gia khang thé MAT cia cho
dang hoi phuc tai thoi diém nay. Ché dang hoéi phuc sau cac dang AKI nghiém trong
thudng biéu hién cac mic d6 mat chirc nang than vinh vién khac nhau va can dugc theo
ddi va quan ly phu hop véi cdc Giai doan theo IRIS ctia bénh than man tinh.134

Treatment typically is associated with gradual return of serum urea, SDMA, and
creatinine concentrations to reference ranges within 10 to 14 days. Regeneration of
kidney tissue may continue for weeks to months, and residual damage may remain long-
term. The serum bilirubin concentration decreases more slowly than activities of serum
ALT and ALP. Platelet counts often improve within 1week of initiating antimicrobial
treatment. C-reactive protein concentrations decrease within 4 to 10 days of antimicrobial
treatment; serial monitoring is recommended in animals with slow recoveries or ongoing
comorbidities. A delay in normalization of C-reactive protein concentration may indicate
secondary inflammatory or infectious complications and justifies re-evaluation with
additional diagnostic testing.”

Piéu tri thuong lién quan dén viéc ndong do uré huyét thanh, SDMA va creatinine dan tré
lai pham vi tham chiéu trong vong 10 dén 14 ngay. Sy tai tao mo than co thé tiép tuc
trong nhiéu tuan dén nhiéu thang va ton thuong con lai c¢6 thé van ton tai lau dai. Nong
d6 bilirubin huyét thanh giam chiam hon hoat dong ctia ALT va ALP huyét thanh. S6
lwong tiéu cau thudng cai thién trong vong 1 tuan sau khi bat dau diéu tri bang thudc
khang khuan. Nong do protein C phan ung giam trong vong 4 dén 10 ngay sau khi diéu
tri bﬁng thube khang khuén; khuyén cdo theo doi lién tuc & nhiing dong vat phuc hoi
cham hodc mac bénh di kém dang dién ra. Sy cham tré trong viéc binh thuong hoa nong
d6 protein C phan tng c6 thé chi ra cac bién chimg viém hodc nhiém tring thir phat va
bién minh cho viéc danh gia lai bang cac xét nghiém chan doan b sung.72

5 PROGNOSIS
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5 TIEN LUQNG

Negative  prognostic  factors in  dogs include hyperbilirubinemia and
hypocoagulability.**®> Negative prognostic findings in humans include oliguria, a
combination of hyperbilirubinemia and high serum creatinine concentration, respiratory
complications, hypocoagulability, and severe thrombocytopenia; icterus alone may not be
a negative prognostic finding."****" In 254 dogs with acute leptospirosis, a serum
bilirubin concentration of at least 10 umol/L (0.6 mg/dL) was strongly associated (odds
ratio [OR], 16.4; P <.001) with death or euthanasia.* Leptospiral pulmonary hemorrhage
syndrome has been associated with mortality of up to 70%** * although mild forms exist
that can resolve with antimicrobial treatment. Normalization of C-reactive protein with
treatment parallels a favorable clinical course of the disease.’® A clinical scoring system
has been developed and validated for dogs with AKI managed with EKST; higher scores
are associated with poorer outcomes.’® *** For dogs treated using EKST (and not for
other dogs with leptospirosis), this model could be used cautiously as a tool for
therapeutic decision making. Of several models developed (A through D), Segev's model
C, using a cut-off score of 19.9, has demonstrated the optimal combination of sensitivity
and specificity, correctly predicting survival outcomes in 80% to 87% of dogs
(Table 3).2***% A diagnosis of leptospirosis was reported in 21%-31% of dogs in these
studies. Model C includes a weighting factor for leptospirosis (—8.47), which improves
likelihood of survival. This model was applied to a cohort of 40 dogs with AKI treated in
ltaly with EKST, 5 of which had leptospirosis.**® Negative prognostic factors in this
study were anuria, respiratory complications, disseminated intravascular coagulation,
pancreatitis, and IRIS grade of AKI.

Cac yéu tb tién luong xau & cho bao gf)m tang bilirubin mau va giam déng mau.135 Cac
yeu t6 tién luong xdu ¢ nguodi bao gom thiéu niéu, két hop giira tang bilirubin mau va
noéng do creatinin huyét thanh cao, bién ching ho hap, giam dong mau va giam tiéu cu
nang; riéng vang da c6 the khong phai la yéu t6 tién luong nang.136, 137 O 254 con ch
bi bénh leptospirosis cp tinh, ndng do bilirubin huyét thanh it nhat 1a 10 umol/L (0,6
mg/dL) c6 lién quan chat che (odds ratio [OR], 16,4; P < 0,001) vdi tr vong hodc an
tr.49 Hoi chung xuat huyét phoi do leptospira co lién quan dén ty 1& tir vong 1én toi
70%48, 49 mic du c6 nhirg dang nhe c6 thé khoi bang diéu trj bang thudc khang khuan.
Chuan hoéa protein C phan tng vé6i diéu tri song song voi qué trinh 14m sang thuén loi cia
bénh.72 Mot hé thong tinh diém 1am sang da dugc phét trién va xac nhan cho nhiing con
ch6 bi AKI duoc quan 1y bang EKST; diém sd cao hon c6 lién quan dén két qua kém
hon.138, 139 Ddi véi nhitng con ché duge diéu tri bémg EKST (va khong phai cho nhitng
con cho khac bi bénh leptospirosis), md hinh nay co6 the dugc str dung than trong nhu mot
cong cu dé dua ra quyét dinh diéu tri. Trong s6 mot s6 mo hinh dugc phat trlen (A dén
D), md hinh C cta Segev, str dung diém cit 1a 19,9, di ching minh su két hop ti vu gitra
do nhay va do dac hiéu, du doan chinh xac két qua sé)ng s6t & 80% dén 87% sb chd (Bang
3).138-140 Chéan doan bénh leptospirosis da duge bao cdo ¢ 21%-31% sb chd trong Cac
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nghién ctru nay. M6 hinh C bao g6m mot hé sb trong s6 cho bénh leptospirosis (—8,47),
gitip cai thién kha ning séng sot. M6 hinh nay di duoc 4p dung cho nhom 40 con cho bi
AKI dugc diéu tri tai Y bang EKST, trong d6 c6 5 con bi bénh leptospirosis.140 Céac yéu
t tién lwong ning trong nghién ctru nay 1a vo niéu, bién ching ho hip, dong mau noi
mach lan téa, viém tuy va mac dg IRIS cua AKI.

ariable

Body weight (kg)

Red blood cells (x10° cells/pL)

Lymphocyte count (cells/pL)

Creatinine (mg/dL)

Phosphorus (mg/dL)

lonized calcium (mmol/L)

Anion gap (mmol/L)

Albumin (g/dL)

Alanine aminotransferase (U/L)

Urine production (mL/kg/h)

Respiratory system involvement

Neurological involvement

Disseminated intravascular

coagulation

Range (score)®

>36 (+1.00)

>4.93 (+1.00)

>1000 (+1.00)

<13.2 (+1.00)
<18.2 (+1.00)

>1.1 (+1.00)

<18.2 (+1.00)
>1.9 (+1.00)
<210 (+1.00)
>1.31 (+1.00)
No (+1.00)
No (+1.00)

No (+1.00)

27.2-36.0
(+1.61)

3.54-4.93
(+1.51)

510-999 (+1.69)

>13.2 (+2.26)

>18.2 (+3.13)

0.87-1.1 (+1.99)

>18.2 (+2.74)

<1.9 (>2.52)

>210 (-2.43)

0.1-1.31 (+1.44)

Yes (+2.48)

Yes (+3.76)

Yes (+2.3)

<271
(+2.73)

<3.53
(+3.61)

<509
(+3.44)

<0.86
(+4.16)

0 (+5.55)
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ariable Range (score)®

Etiology (for dogs with known Not leptospirosis or Leptospirosis EG toxicity
leptospirosis and EG status) EG toxicity (+1.00) (—-8.46) (+2.3)

TABLE 3. Outcome prediction model for dogs with AKI managed with
hemodialysis, incorporating scores when leptospirosis and ethylene glycol (EG)
status are known (model C).**

% Scores for each variable are added (or subtracted as designated) to calculate
the final predictive score. Scores >19.9 suggest severe disease and are
correlated with poor outcome. Because predictions can be inaccurate when
applied to individual dogs, they should be used cautiously as a guide for
therapeutic decision-making but should not be used to discourage owners from
pursuing treatment.

6 PREVENTION
6 PHONG NGUA

Currently, bacterin vaccines containing serovars Icterohaemorrhagiae, Canicola,
Grippotyphosa, and Pomona are available in North America for prevention of
leptospirosis in dogs. Quadrivalent vaccines containing serovars Icterohaemorrhagiae,
Canicola, Grippotyphosa, and Australis are available in Europe. Monovalent and bivalent
vaccines for serogroups Icterohaemorrhagiae or Canicola or both remain available in
many geographic locations including North America, Europe, South Africa, and
Australia, but may not be adequate to protect against the serovars commonly found in
those regions. Trivalent vaccines also are available in some regions, such as Europe and
South America. Current vaccines can prevent disease resulting from experimental
challenge and can decrease shedding of vaccinal serovars. A recent systematic review
and meta-analysis of experimental trials of 21 commercially available vaccines found
>80% protection against clinical disease and kidney carrier status in dogs (studies of
vaccines designed for dogs in hamsters, guinea pigs, and other mammalian species were
excluded).®” However, trials typically involved use of high doses of leptospires
administered intraperitoneally, conditions which do not mimic natural exposure.
Vaccines protect for at least 12 months,***™* with several manufacturers providing
product guarantee for 15 months after proper administration. Currently available bacterins
elicit serogroup-specific immunity, although partial immunity to heterologous serogroups
has been documented in some studies.” ****° Leptospirosis in dogs that have been fully
vaccinated with 4-serovar vaccines has been documented,®* consistent with <100%
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efficacy of bacterins, but infections appear to be uncommon. Nevertheless, published data
is limited regarding the incidence of naturally occurring leptospirosis (clinical or
asymptomatic shedding) in such dogs. This situation may partly relate to the difficulty in
definitively diagnosing leptospirosis in fully vaccinated dogs.

Hién nay, vic-xin chtra cic “serovars” Icterohaemorrhagiae, Canicola, Grippotyphosa va
Pomona c¢6 sin & Biac My dé phong ngira bénh leptospirosis ¢ ché. Vic-xin-4
“Quadrivalent” chira cac “serovars” Icterohaemorrhagiae, Canicola, Grippotyphosa va
Australis ¢6 sin & Chau Au. Vic-xin-1 “Monovalent” va Vic-xin-2 “bivalent” cho cac
“serogroups” Icterohaemorrhagiae hoic Canicola hodc ca hai van c6 sin ¢ nhiéu dia diém
dia 1y bao gom Bac My, Chau Au, Nam Phi va Uc, nhung cé thé khong du dé bao vé
chéng lai cac ““serovars” thudng thiy ¢ nhitng khu vuc d6. Vac-xin-3 “Trivalent” ciing
¢ san & mot s6 khu vuec, chéng han nhu Chau Au va Nam My. Vic-xin hién tai co thé
ngén ngura bénh do thtr thach thuc nghiém va co thé 1am giam sy phat tan cua cac

“vaccinal serovars”. Mot danh gia co hé théng va phan tich tong hop gin day vé cac
nghién cuu thyc nghlem ctia 21 loai vic-xin ¢ san trén thi truong da phat hién ra rang
>80% kha nang bao vé chong lai bénh 1am sang va tinh trang mang mam bénh than & chd
(cac nghién ctru vé vic-xin duoc thiét ké cho chd & chudt déng, chudt lang va céac loai
dong vat co va khac da bi loai trtr).37 Tuy nhién, cac nghién ctru thuong li€n quan dén
viéc sir dung liéu cao leptospira dugc tiém phiic mac, cac diéu kién khong bat chude
dugc photi nhiém tu nhién. Vic-xin c6 tac dung bao v¢ trong it nhét 12 thang,141-143 voi
mot s6 nha san xuét cung cap bao hanh san pham trong 15 thang sau khi tiém dung cach.
Céc loai vi khuan hién co tao ra kha ning mién dich dic hiéu véi “serogroups”, mic du
kha ning mién dich mot phan voi cac “serogroups” khac loai da dugc ghi nhan trong mot
sé nghién ctru.1, 144, 145 Bénh leptospirosis ¢ nhimg con cho di duogc tiém vic-xin 4-

“serovars” day du di dugc ghi nhan,6, 94 phu hop voi hiéu qua <100% cua vi khuan,
nhung cac truong hop nh1em tring c6 vé khong phd bién. Tuy nhién, dit liéu da cong bd
con han ché vé ty 16 mac bénh leptospirosis ty nhién (Iam sang co triéu chimg hoic khong
c6 tri¢u chung) ¢ nhing con cho nhu vay. Tinh hudng nay co thé lién quan mot phan dén
kho khin trong viéc chan doan xac dinh bénh leptospirosis & nhitng con ché di duoc tiém
phong day du.

Leptospirosis vaccines require 2 initial injections spaced 4 weeks apart, which can be
started in puppies at 12weeks of age or later. Leptospirosis vaccines have similar
immunological adverse effects as do other parentally administered vaccines.**® %" Patient
factors such as breed and size can influence the risk of vaccine-associated adverse events,
regardless of the antigen source. Research approximately 2 decades ago indicated that
some vaccines for dogs that included a Leptospiracomponent contained high
concentrations of bovine serum albumin, which could account for post-vaccinal IgE-
based adverse events.'*® More recent research indicates protein content, concentrations,
and severe adverse event rates are not higher for leptospirosis vaccines than distemper-
parvovirus or rabies vaccines.'*”**° VVaccines should be administered annually to all
dogs starting at 12 weeks of age, regardless of breed, because leptospirosis is a
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zoonotic disease, can be severe or fatal despite treatment, and exposure can occur
regardless of age, geography, or lifestyle. Because subclinical shedding has been
documented in shelter dogs,™*™* initial and booster vaccinations, spaced 3weeks
apart, should be administered to shelter dogs at intake. Leptospirosis vaccination
should be required for dogs by boarding or daycare facilities, because outbreaks
have occurred in association with such facilities.”? In the absence of culture and
serotyping information to determine the serovars causing disease in dogs in a
region, vaccines containing the broadest array of serovars available should be used.
Results of MAT-based serosurveys should not be used to guide vaccine selection
when multiple vaccine types are available. There is no published evidence that
seasonal timing of vaccination is important (LOA 12/12).

Vic-xin leptospirosis yéu cau tiém 2 miii dau tién cach nhau 4 tuan, c6 thé bat dau tiém
cho ché con khi dugc 12 tudn tudi hoic mudn hon. Vic-xin leptospirosis cé tac dung phu
mién dich twong ty nhu cac loai vac-xin khac ding dudng tiém.146, 147 Cac yéu td cia
bénh nhan nhu giong va kich thudc cé thé anh hudng dén nguy co xdy ra cac tac dung
phu lién quan dén vic-xin, bat ké ngudn khang nguyén 1a gi. Nghién ctru cach diy
khoang 2 thap ky chi ra raing mot sé vac-xin cho ché c6 thanh phan Leptospira chira nong
do “bovine serum albumin” cao, c6 thé giai thich cho cac tic dung phu dua trén IgE sau
tiém vac-xin.148 Céac nghién ctru gan day hon chi ra rang ham lugng protein, ndng do va
ty 18 tac dung phu nghiém trong khong cao hon d6i véi vac-xin leptospirosis so vdi vic-
xin distemper-parvovirus hodc vic-xin dai.147, 149 Vic-xin nén dwoc tiém hang nim
cho tit ci cac con ché bat dau tir 12 tudn tudi, bat ké gidng ché nio, vi bénh
leptospirosis 13 bénh truyén nhiém tir dong vit sang ngudi, cé6 thé nghiém trong
hoic tir vong mic d0 da dwoc diéu tri va tinh trang phoi nhiém c6 thé xay ra bat ké
dd tudi, dia 1y hodc 16i séng. Vi tinh trang dao thai vi khuin cdn Iam sang
“subclinical” da dwoc ghi nhan & nhirng con ché ¢ trai tiép nhan/ nudi duéng,113-
115 nén tiém vic-xin ban dau va nhic lai, cich nhau 3 tuin, cho nhirng con ché &
trai tiép nhan/nudi dudng khi tiép nhan. Nén yéu ciu tiém vac-xin Leptospirosis cho
cho tai cac co sé¢ trong giir hodc cham soc ban ngay, vi cac dot bung phat da xay ra
lién quan dén cac co sé nhw vay.26-28 Trong truwong hop khong cé thong tin vé nudi
cdy va “serotyping” dé xac dinh cac “serovars” gy bénh & ché trong mét khu vure,
nén sir dung vic-xin c6 chira nhiéu “serovars” nhit c6 sin. Khong nén sir dung két
qua ciia cic cude khio sit “serosurveys” dua trén MAT dé huéng din lwa chon vic-
xin khi c6 nhiéu loai vic-xin. Khong c6 bing chirng nao dwoc cong bod cho thiy thoi
diém tiém vic-xin theo mua la quan trong (LOA 12/12).
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No leptospiral vaccines are currently approved for cats, nor is the use of biologicals for
dogs currently recommended for cats.

Hién tai, khong c6 vac-xin leptospira nao dugc chap thuin cho meo, va viéc st dung ché
pham sinh hoc danh cho chd hién cling khong dugce khuyén khich cho meo.

Evidence of recurrent leptospirosis in dogs after proper treatment is lacking.
Nevertheless, vaccination is recommended as soon as possible after recovery from
leptospirosis because (1) such dogs are at risk of ongoing exposure to the same or
other serogroups, and (2) it is unknown whether or not life-long immunity results
from natural infection (LOA 12/12). More studies are required to establish the true
duration of immunity and degree of cross protection among specific serovars after natural
infection in dogs.

Khong co bang chirng ve bénh leptOSpll'OSlS tai phat & choé sau khi diéu tri dung
cach. Tuy nhién, tiém vic-xin dugc khuyen cao cang sém cang tot sau khi phuc hoi
sau bénh leptospirosis vi (1) nhirng con ché nhw viy c¢6 nguy co tiép xiic lién tuc véi
cung mot nhOm “serogroups” hoac nhém “serogroups” khac va (2) khong biét liéu
kha ning mién dich sudt doi cé phai la két qua cia nhiém trung tw nhién hay khong
(LOA 12/12). Can c6 nhiéu nghién ciru hon dé thiét 1ap thoi gian mién dich thuc sy va
miurc do bao v¢ chéo gitra cac “serovars” cu thé sau khi nhiém trung ty nhién & cho.

Other methods of prevention include decreased access to potential sources of infection,
such as marshy areas and standing water, and minimizing contact with wildlife and
domestic animal reservoir hosts using fencing and rodent control.

Cac bién phap phong ngura khac bao gdm giam tiép can voi cac ngudn lay nhiém tiém an,
chang han nhu ving dam 13y va nuéce dong, va giam thiéu tiép xtic v6i dong vat hoang da
va vat chil chira bénh trong nha bang cach rao chan va kiém soat dong vat gam nham.

7 PUBLIC HEALTH IMPLICATIONS
7 Y NGHIA BOI VOI SU'C KHOE CONG CONG

Leptospirosis in humans most often is subclinical or presents as an influenza-like illness
that occurs after an incubation period of 3 to 30 days.™ Transplacental infection during
pregnancy can cause abortion or stillbirth. The most severe manifestations of
leptospirosis in humans are hepatic and kidney failure (Weil's disease) or
LPHS."™ Readers are referred to the CDC website for more information about the disease
in humans.™
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Bénh leptospirosis ¢ nguoi thuong 1a bénh can 1am sang hodc biéu hién duéi dang bénh
gidng cum xay ra sau thoi gian G bénh tir 3 dén 30 ngay.150 Nhiém trang qua nhau thai
trong thai ky co thé gy say thai hodc thai chét luu. Cac biéu hién nghiém trong nhét cta
bénh leptospirosis & nguoi la suy gan va suy than (bénh Weil) hodac LPHS.150 Doc gia
duoc giéi thiéu dén trang web ctia CDC dé biét thém thong tin vé cin bénh nay &
nguoi.151

Globally, leptospirosis in humans is most prevalent in regions with high humidity,
rainfall, and flooding.™™® Globally, rodents are the main source of infection, although
exposure to spirochetes shed by other wildlife species and production animal reservoir
hosts also contributes to the disease in humans. Free-roaming dogs may represent a
reservoir of infection for humans,™ although when both free-roaming dogs and rodents
are present, isolates may be shared between rodents and dogs, with rodents being the
main contributor to infection of humans.*® Contact with adopted wild and pet rodents also
has resulted in disease in humans.**¥*°

Trén toan cau, bénh leptospirosis & ngudi phd bién nhat & cac khu vuc ¢6 d6 am, luong
mua va 1 lut cao.150 Trén toan cau, lodi gdm nhim 14 ngudn ldy nhiém chinh, mic du
viée tiép xtc voi xodn khuan do cac loai dong vat hoang da khac va vat chu la dong vat
san xut thai ra cling gop phan giy ra cin bénh nay ¢ ngudi. Ché tha rong co thé 1a 6
chira bénh truyén nhiém cho con nguoi, 152 mac du khi co thé ca ché tha rong va loai
gam nham, cac ca bénh c6 thé duoc chia sé gitra loai gadm nham va cho, trong d6 loai gam
nham 1a tic nhan chinh gay nhiém tring cho con nguoi.40 Tiép xuc voi loai gim nham
hoang d& va thi cung dugc nhan nudi ciing din dén bénh ¢ nguoi.153-155

In developed countries, most exposure occurs because of recreational activities that
involve water, or occupations that result in exposure to production animal reservoir hosts,
wildlife, or contaminated water sources.’® Increased rodent exposure resulting from
homelessness, such as occurred after the COVID-19 pandemic or flooding associated
with climate change, has the potential to contribute to emergence of leptospirosis in
humans in developed countries.™® In 2021, increased numbers of cases of leptospirosis in
humans in New York City compared to previous years were thought to be the effect of
decreased rodent control during the SARS-CoV-2 pandemic.*’

O cac nude phat trién, hau hét cac truong hop phoi nhiém xay ra do cac hoat dong giai tri
lién quan dén nudc hodc cic nghé nghiép din dén phoi nhiém véi vat chii chira mém
bénh nhu dong vat san Xuét, dong vat hoang da hoac ngué)n nudc bi 6 nhiém.150 Viéc
tiép xtic voi loai gam nham gia ting do tinh trang vo gia cu, chang han nhu xay ra sau dai
dich COVID-19 hodc lii Iyt lién quan dén bién do6i khi hau, c6 kha nang gop phan giy ra
bénh leptospirosis & ngudi & cac nudc phat trién.156 Vao nim 2021, sb ca bénh
leptospirosis ¢ nguoi tang 6 Thanh phd New York so v&i nhitng nam trudc duoc cho 1a
do tac dong ciia viéc kiém soét loai gaim nham giam trong dai dich SARS-CoV-2.157
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Transmission from sick animals with leptospirosis (ie, incidental hosts) to other animals
is rarely reported.™™® The few reports™**® suggesting transmission of pathogenic
leptospires from pet dogs to humans have not been substantiated using molecular
methods, although transmission from a sick dog to a child in the household recently was
documented, likely because of handling of contaminated urine.*®®

Viéc lay truyén tir dong vat bi bénh leptospirosis (tirc 1a vt chu ngiu nhién) sang cic
dong vat khac hiém khi xay ra da bao c40.158 Mot sé it bao c40159-162 cho thay su lay
truyén bénh leptospira tir ché nudi sang ngudi van chuwa duoc ching minh bang cac
phuong phap phén tir, mic du su 14y truyén tir cho bi bénh sang tré em trong gia dinh gan
day da dugc ghi nhan, ¢ thé 1a do xur 1y nudc tiéu bi 6 nhiém.163

Although the potential exists for zoonotic transmission of pathogenic leptospires
from sick dogs with leptospirosis to humans, the risk of such transmission appears
to be low, especially when basic precautions are taken (LOA 12/12). In an
investigation by the CDC, no evidence of zoonotic transmission was identified during an
outbreak of leptospirosis in dogs in Arizona with high-risk exposures for
humans.*®* Serosurveys of veterinarians, veterinary students, and rehabilitation workers
handling wildlife potentially infected with leptospires found no seroreactivity in
veterinarians and veterinary students; only 2 of 213 rehabilitation workers tested positive,
with titers of 1:200 to a single serovar.*®>¢’

Maic du c6 kha niang lay truyen bénh leptospira tir dong vat sang ngu’o’l tir cho bi
bénh leptospira sang nguoi, nhuwng nguy co 1y truyén nhw vay c6 vé thap, dic biét
1a khi thye hién cac bi¢én phap phong ngira co ban (LOA 12/12). Trong mot cudc diéu
tra ctia CDC, khong c6 bang ching ndo vé su lay truyén bénh leptospira tir dong vat sang
nguoi duge xac dinh trong mot dot bung phét bénh leptospira & chd tai Arizona c6 nguy
co phoi nhiém cao dbi voi con ngudi.164 Cac cude khao sat huyét thanh dbi voi bac si
tha y, sinh vién thi y va nhan vién phuc hdi chirc ning xir Iy dong vat hoang da c6 kha
nang bi nhiém leptospira khong tim thay phan ng huyét thanh ¢ béac si thil y va sinh vién
tht y; chi ¢6 2 trong s6 213 nhan vién phuc hoi chtic niang c6 két qua xét nghiém duong
tinh, voi hiu gia khang thé 1:200 d6i v6i mot “serovar” don.165-167

7.1 Veterinary healthcare workers
7.1 Nhan vién y té tha y

The risk of zoonotic transmission of leptospires in a small animal clinic can be minimized
when veterinary staff have a high index of suspicion for leptospirosis in dogs with
consistent clinical signs and appropriate handling precautions are implemented.
Anecdotal evidence suggests it is difficult to detect leptospires using NAATS in the urine
of dogs receiving penicillin or doxycycline treatment, so appropriate antimicrobial
treatment also should decrease the possibility of zoonotic transmission.'®® Positive PCR
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results detected in animals receiving antimicrobials also may represent non-viable
organisms. All dogs with AKI should be suspected to have leptospirosis until an
alternate diagnosis has been made, or if no other diagnosis is made, until 48 hours of
appropriate antimicrobial treatment has been administered. However, given that
apparently healthy dogs can shed pathogenic leptospires,** standard hygiene
precautions that decrease transmission of zoonotic pathogens in veterinary clinic
environments, as defined by the National Association of State Public Health
Veterinarians,'®® are recommended regardless of the presence or absence of illness
(LOA 12/12).

Nguy co lay truyén bénh leptospirosis tir dong vt sang nguoi tai phong kham tha y nho
c6 thé duoc giam thiéu khi nhan vién thu y nhan biét dugc cic chi sb nghi ngd cao vé
bénh leptospirosis & chd voi cac dau hiéu 1am sang nhat quan va cic bién phap phong
ngira xir 1y thich hop duoc thuc hién. Bang ching giai thoai “Anecdotal evidence” cho
thay rat kho phat hién bénh leptospirosis bang cach sir dung NAAT trong nuoc tiéu cua
nhitng con ché duoc diéu tri bang penicillin hodc doxycycline, vi vay, diéu tri bang thudc
khang khuan phl hop ciing s& lam giam kha ning lay truyén bénh tir dong vat sang
nguoi.168 Két qua PCR duong tinh dugc phat hién ¢ nhitng con vat duogc diéu tri bang
thudc khang khuan ciing c¢6 thé biéu thi cho cac sinh vat khong con song. TAt ca nhirng
con ché bi AKI nén dwoc nghi ngd' mic bénh leptospirosis cho dén khi dwa ra chin
doan thay thé hodic néu khong dwa ra chan doan nao khac, cho dén khi da ap dung
48 gio diéu tri béng thude khang khuin phu hop. Tuy nhién, vi nhirng con ché khée
manh cé thé thai ra leptospira giy bénh,114 cac bién phap phOng ngira vé sinh tiéu
chuin giup giam su lay truyen cac tac nhan gay bénh tir dong vat sang nguoi trong
moi trweong phong kham tha y, theo dinh nghia cia “National Association of State
Public Health Veterinarians”,169 dwgc khuyén c4o bat ké cé hay khong cé bénh
(LOA 12/12).

During the first 48 hours of treatment, movement of suspected or confirmed cases around
the hospital should be minimized, and areas of contact disinfected promptly. Warning
labels should be placed on cages, and pregnant humans should avoid contact with these
patients. Because leptospires are not easily transmitted between dogs (and between
dogs and people), hospitalization in an isolation ward is not required, and it has the
potential to negatively impact the level of care required for many critically ill dogs
with leptospirosis (LOA 10/10). If possible, patients should be placed in floor-level
cages and housed away from high traffic areas. Care should be taken to avoid needle-
stick injuries. Gloves, a waterproof disposable gown, and full-face protection (such as
using a face shield) should be worn if aerosolization of urine is possible. Pressure
washing of runs should be avoided. If a urinary catheter is not in place, dogs should be
walked frequently enough that urination does not occur within the hospital. Patients
should be taken to urinate in a restricted area, preferentially an area without moisture or
water accumulation and with good drainage and exposure to ultraviolet light. Urine spills
should be immediately cleaned and disinfected. Hand hygiene should be performed
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before and after handling each patient after glove removal, and cages cleaned and
disinfected daily. Normal laundering of bedding will inactivate leptospires, but
individuals handling soiled bedding should wear protective clothing. Disposable bedding
should be placed in biohazard bags and handled appropriately.

Trong 48 gio dau diéu tri, nén han ché t6i da viéc di chuyén céac ca nghi ngd hodc da xac
nhan mic bénh xung quanh bénh vién va khur trung kip thoi cac khu vye tiép xtic. Nén
dan nhan canh bao trén chudng va nguoi mang thai nén tranh tiép xtic véi nhitng bénh
nhan nay. Vi bénh leptospira khong dé lay truyen gitra cac con cho (va giira cho va
ngwoi) nén khong cin phai nhap vién trong phong cich ly va diéu nay c6 kha ning
anh huong x4u dén mic do cham soc can thiét cho nhiéu con ché bi bénh nang do
bénh leptospirosis (LOA 10/10). Néu co the nén dé ché trong 16ng ngang san va cach
xa cac khu vuc c6 nhiéu nguoi qua lai. Can can than dé tranh bi thuong do kim tiém. Nén
deo gang tay, do choang dung mot lan chong thAm nudc va bao vé toan bd khudn mit
(nhu st dung tam chan mat) néu nudce tiéu cd kha nang bi ban ra 'ngoai khong khi. Nén
tranh rira bang ap suat cao cac duong thoat nudc. Néu khong dat ong thong tiéu, nén dat
cho di dao thuong xuyén de khong phai di tiéu trong bénh vién. Cho nén dugc dua di ticu
0 mot khu vuc han che t6t nhat 1a khu vyc khong c6do a am hodc nudc dong, c6 hé théng
thoat nudc tot va tiép xtc véi tia cuc tim. Nude tiéu tran ra phai duoc 1am sach va khu
trung ngay 1ap tic. V€ sinh tay phai duoc thyc hién trude va sau khi xtr 1y ting bénh
nhan sau khi thao gang, va chudng phai dugc lam sach va khtr tring hang ngay. Vige gidt
git binh thuong goi ném s€ vo hi¢u hoa leptospira, nhung nhiing nguoi xu ly g6i ném bi
ban phai mac quan 4o bao ho. Gdbi ném dung mot lan phai dugc dat trong tii dung chét
thai sinh hoc va xur ly dting cach.

Although all routine hospital disinfectants are active against leptospires, large volumes of
urine in collection vessels can be inactivated by 1:1 dilution with 10% bleach (5000 ppm
sodium hypochlorite), made fresh on the day of use. In dogs with indwelling urinary
catheters, disinfectant should be injected directly into the collection bag before disposal
(after removal from the patient).

Mic du tit ca cac chat khir tring thong thudng trong bénh vién déu c6 tac dung chong lai
leptospira, nhung luong nudce tiéu 16n trong binh chtra c¢6 thé bi bat hoat bang cach pha
loang theo ty 1€ 1:1 voi thuoc tay 10% (natri hypoclorit 5000 ppm), méi pha trong ngay.
Déi véi nhitng con cho ¢o dng thong tiéu lién tuc, nén tiém chat khir tring truc tiép vao
tai dung trudc khi thai bo (sau khi 1ay ra khoi bénh nhan).

All personnel who may have direct or indirect contact with a dog suspected to have
leptospirosis should be informed of the risk. These include radiology personnel and
laboratory personnel handling blood, urine, or tissue specimens from patients. Local
public health agencies or the CDC can be contacted for guidance if additional questions
arise regarding the public health risks and zoonotic transmission of leptospirosis or if an



exposure occurs. Further information can be found on the CDC webpage on
Leptospirosis for Healthcare Workers.'”

T4t ca nhan vién c6 thé tiép xtc tryc tiép hodc gian tiép v6i cho bi nghi ngo mic bénh
leptospirosis nén dugc thong bao vé rii ro. Nhirng nguoi nay bao gdm nhan vién X quang
va nhan vién phong x¢t nghiém xur ly mau mau, nude tiéu hodc mo tir bénh nhén. Co thé
lién h¢ voi cac co quan 'y té cong cong dia phuong hoac CDC dé duoc huong dan néu c6
thém cau hoi lién quan dén rui ro stre khoe cong dong va lay truyén bénh leptospirosis tir
dong vat sang ngudi hodc néu xay ra phoi nhiém. Co6 thé tim thém thong tin trén trang
web ctia CDC vé Leptospirosis danh cho Nhan vién Y t8.170

7.2 Precautions in the home environment
7.2 Cac bién phap phong ngtra trong méi trwwdng gia dinh

Because leptospiruria usually does not commence until 7 to 10 days after infection, dogs
in the first few days of illness (before veterinary care is sought) may not represent a
clinically relevant source of zoonotic infection. Treated dogs returned to the home
environment also represent a low risk to household members. Nevertheless, until
48 hours of treatment with doxycycline has been completed, owners should avoid
contact with their dog's urine and wear gloves and eye protection when cleaning up
urine. Veterinarians should educate owners of affected animals about the zoonotic
risk of leptospirosis, and recommend they contact their medical practitioner if they
have questions about the disease in humans (LOA 12/12). Owners should be informed
that their dog likely contracted leptospirosis through ongoing direct or indirect contact
with rodents, wildlife, or farm animals, and that they also may be at risk from such
sources. Owners can be directed to the CDC's webpage on Leptospirosis in Pets for
additional information.'” Routine vaccination of pet dogs is recommended to decrease
the risk of zoonotic transmission of the disease, either by direct or indirect transmission.*’

Vi bénh leptospiruria thuong khong bét dau cho dén 7 dén 10 ngay sau khi nhiém tring,
nén nhitng con cho trong vai ngay dau tién cta bénh (trude khi tim kiém su cham soc thu

y) c6 thé khong phai 14 ngudn lay nhidm tir dong vat sang nguoi co lién quan vé mat 1am
sang. Nhitng con ché da dugc diéu tri dugc dua tré lai moi trudng gia dinh ciing ¢6 nguy
co thap d6i véi cac thanh vién trong gia dinh. Tuy nhién, cho dén khi hoan tat 48 gio
diéu tri bang doxycycline, chii s& hiru nén tranh tiép xic v6i nuée tieu cia ché va
deo gang tay va kinh bdo v¢ mit Khi don dep_ nudée tiéu. Bac si tha y nén giao duc
chi sé¢ hitu cia nhirng con vat bi anh hu’O'ng vé nguy co lay nhiém tir dong vat sang
nguoi caa bénh leptospirosis va khuyen nghi ho lién hé véi bac si néu ho co thic
mic vé cian bénh nay & nguoi (LOA 12/12). Chu sé hiru nén dugc thong bao rang con
cho cua ho c6 kha nang da mac bénh leptospirosis thong qua tiép xuc tryc tiép hodc gian
tiép lién tuc véi cac loai gim nham, dong vat hoang déd hodc dong vat trang trai va rang
chung ciling c6 thé co nguy co tir nhirng ngudn nhu vay. Chi sé hitu c6 thé dugc hudng


https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0170
https://onlinelibrary.wiley.com/doi/10.1111/jvim.16903#jvim16903-bib-0171
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dan dén trang web ctia CDC vé Bénh Leptospirosis & Vat nudi dé biét thém théng tin.171
Nén tiém vac-xin thudong xuyén cho chd cung dé gidm nguy co lay truyén bénh tir dong
vat sang nguoi, thong qua lay truyén truc tiép hodc gian tiép.40

Subclinical seroconversion has been documented in some dogs living in the same
household with dogs with leptospirosis, possibly because of common exposure. Because
of the zoonotic potential of leptospirosis, after risk assessment, practitioners should
consider prophylactic treatment of other dogs in the household that may have been
coincidentally exposed, ideally with monitoring of acute and convalescent phase
antibody titers (LOA 12/12). The recommended treatment is doxycycline, 5 mg/kg
gl2h PO for 14 days. More evidence is needed before prophylactic treatment can be
routinely recommended for other apparently healthy animals in an exposure
situation, such as cats, but a One Health approach to outbreak investigations is
encouraged (LOA 12/12). The extent of urinary shedding in such exposed pets, if it
occurs at all, requires further study.

ba ghi nhan tinh trang thay 601 khang thé can 1am sang & mot s6 con cho song cung ho
gia dinh véi nhu’ng con cho miac bénh leptospirosis, ¢6 thé 1a do tiép xtc chung. Do kha
niing lay truyén tir ddng vt sang ngwoi ciia bénh leptospirosis, sau khi danh gia rii
ro, cac bac si nén cin nhic diéu trj du phong cho nhirng con ché khac trong hd gia
dinh c6 thé di vo tinh tiép xuc, 1y twong nhit 13 theo doi hiéu gia khang thé trong
giai doan cap tinh va giai doan phuc h61 (LOA 12/12). Phwong phap diéu tri dwoc
khuyen nghi la doxycycline, 5 mg/kg mbi 12 gid' udng trong 14 ngay. Can c6 thém
bang chirng trudce khi co thé khuyen cdo dicu trl dw phong thwong quy cho cac loai
dong vat khée manh khac trong tinh hudng tiép xic, chang han nhw meo, nhung
khuyén khich 4p dung phuwong phap “One Health” ddi voi cac cudc diéu tra dich
bénh (LOA 12/12). Mirc d6 bai tiét nude tiéu o nhirg vat nudi tiép xtc nhu vay, néu co,
can phai nghién ctru thém.



