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* Termenul ,rickettsii"(Rickettsia) = savantul
orazilian da Rocha-Lima in 1915,

* primul reprezentant al carora — agentul
patogen al febrei Muntilor Stincosi a fost
descris in 1909 de patologul american
Ricketts.

* Rickettsiozele - deseori - febra de geneza
neidentificata



Overview of Medically Important Bacteria

Extracellulalé & Facultative

Obligate 'ntracellular
Rickettsia Chlamydia Mycoplasma™

Gram-positive

7 %

Cocci Bacilli

l

Staphylococg

Streptococci
Enterococci "\
Aerobes Strict
1 Anaerobes
Listeria l
Bacillus Clostridia

Conggy gg@ﬁterlaA ctinomycetes

Gram-negative Mycobacteria Spirochetes

e /

Cocci and Bacilli
coccobacilll Enterobacteriaceae Borrelia
l Pseudomonads Treponema
Haemophilus .
P Legionella Leptospira
Bordetella Vibrio
Francisella
Campylobacter
Brucella )
Helicobacter
Pasteurella
Neisseria
Microbiology 30





http://www.google.md/url?sa=i&source=images&cd=&cad=rja&docid=L6kkOcwB0PcWZM&tbnid=sB1lCVoJCJeGiM:&ved=0CAgQjRwwADiIBA&url=http%3A%2F%2Fwww.cixip.com%2Findex.php%2Fpage%2Fcontent%2Fid%2F882&ei=aPU8UZbtLcTVPKfsgbgM&psig=AFQjCNGvvLT_09owW3hTQQtQUYuCiRt8EA&ust=1363035880789231
http://www.google.md/url?sa=i&source=images&cd=&cad=rja&docid=L6kkOcwB0PcWZM&tbnid=sB1lCVoJCJeGiM:&ved=0CAgQjRwwADiIBA&url=http%3A%2F%2Fwww.cixip.com%2Findex.php%2Fpage%2Fcontent%2Fid%2F882&ei=aPU8UZbtLcTVPKfsgbgM&psig=AFQjCNGvvLT_09owW3hTQQtQUYuCiRt8EA&ust=1363035880789231

Caracteristica rickettsiilor
» aspect pleomorf: cocobacili
 aerobi
*perete celular tip Gram-neg
* nu se vizualizeaza prin Gram
*Coloratia Giemsa — rosii in citoplasma albastra.

* replicare prin fisiune binara

Structura antigenica a rickettsiilor:
*Ag corpuscular cu specificitate de specie
*Ag solubil cu specificitate de grup

‘nu elaboreaza exotoxine
* LPS slaba activitate endotoxinica
 Factori de patogenitate: Hialuronidaza; Hemolizina

stransmise prin vectori
»puricii / paduchii > mase fecale = contaminativ
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« zooantroponoze (exceptie: tifosul de paduchi)




Caracteristica rickettsiilor

stransmise prin vectori
- puricii / paduchii 2>
mase fecale = contaminativ
- capusele, trombicula 2>
saliva = inoculativ
e ZOoOantroponoze
(exceptie: tifosul de paduchi)



Difference between rickettsia and Virus

Property Rickettsia /typical Virus
bacteria

DNA/RNA both both any one
Multiplication by binary yes yes no
fission

Cell wall with muramic yes yes no

acid

ribosome yes yes no
Metabolically active yes yes no
enzymes

Inhibition by antibacterial yes yes no
enzymes

ATP synthesis yes No no



Ordinul Rickettsiales
Famila Rickettsiaceae,
genul Rickettsia
Famila Anaplasmatacesa,
genul:
« Woldbachia
 Ehrlichia,
 Anaplasma,
 Neorickettsia

Coxiella (Q fever) = actualmente in
ordinul Legionellales

(Weisburg et al., 1989).

Phylogeny of Rickettsiales

Rickettsiales SART clade

Anaplasmataceae

Other alphaproteobactena o ospiilales, Sphingomonadales,
Rhodobacteraceae, Rhizobiales, etc.

Pelagibacter ubique

Ehrlichia

Rickettsiaceas

Anaplasma

UWolbachia

Neorickettsia

Rickettsia

Robust phylogeny of Rickettsiales from Wiliams et &1, (2007)1%



http://www.frontiersin.org/Virology/10.3389/fmicb.2012.00230/full#B107

Rickettsia = classific: grupul febrelor tifice, grupul febrelor patate

Grupul febrelor tifice: Grupul febrelor patate:

-in citoplasma -in nucleu + citoplasma

- cantitati mari - Rar acumuleaza cantitati mari
- «explodeaza» celula gazda - «inmugurire» din celula gazda
transmis de purice si paduche transmis de capusa
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Rickettsia infection of
an endothelial cell
Phagocytosis is induced

ﬂ Lysis of cell:
R. prowazekii
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Bacterium escapes e .
from phagosome Filopodium focal lysis: ) i
R. rickettsii Budding:

R. tsutsugamus hi

Bacterium escapes
from phagosome
form an actin tail
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Anti-inflammatory

(Inhibition of leukocyte adhesion
and migration)

Antithrombotic

(Inibition of platelet adhesion

Anticoagulant and
Profibrinolytic

endothelium

Endothelium-dependent
vasodilation

Antihypertrophic

(Inhibition of vascular smooth muscle
¢ell proliferation and migration)

Functiile endoteliului:

1. asiguraechilibrul intre
vasodilatatie si vasoconstrictie

2. asigura echilibrul intre
hemostaza si fibrinoliza

3. reglaza continutul
hidroelectrolitic intra si
extravascular;

4. limiteaza adeziunea
leucocitara;

5. inhiba proliferarea fibrelor
musculare netede din peretele
vascular



Etapele patogenetice

Raspindire limfohematogena + Multiplicare intraendoteliala

scapare de
fagosomi

- I
R ‘ﬁ Q.- - Distrugerea
Ao J membrana

Tty fagosomala
; “ ® e
\ R secreta:
Rickettsia rickettsii 'f f I D
in endothelial cells OSI10 |paza

:
m.‘ of a blood vessel
_—

immunohistological staining ° hemOIIZIna C




Etapele patogenetice

Raspindire limfohematogena + Multiplicare intraendoteliala

: — scapare de
difuzia intercelul. R fagosomi

distrugerea endoteliocitelor

arii de proliferare endoteliala, infiltrare
mononucleara, disfunctie endoteliala

Normal Endothelial Function Endothelial Dysfunction

Dilatation Constriction
Growth inhibition Growth promotion
Antithrombosis Prothrombosis
Anti-inflammation Pro-inflammation




Injuria endoteliala

activarea plachetelor,
generarea de trombine creste permeabil. vascul
activarea sistem. fibrinolitic

tromboz3 consumarea | P serica oncotica,
plachetor scade volum plasmatic,
edem,
necroza hipoalbum.,
Ischemica azotemie prerenala

Afectarea microcircul. :
SNC, cord, plamani, rinichi



Endotelita trombozanta
cu inflamatie periadventitiala a vaselor mici

*Trombii sunt frecvent localizafi de o anumita parte a
lumenului, care nu este ocluzionat.

Activarea plachetelor, generarea de trombine si activarea
sistemulul fibrinolitic par sa reprezinta raspunsuri hemostatice
fiziologice la injuria endoteliala.

Vascular
endothehal
call




 R. rickettsil este mali Invaziva decat alte
rickettsii si infecta si celulele musculare
netede vasculare

» cresterea permeabilitatii vasculare, edem,
raspuns tisular cu celule mononucleare si
hemoragie.



Spre deosebire de insecte,

capusele nu au cap, antene, Vectori

torace sau abdomen \
Arahnida Insecta
Inoculativ 26 ore de alimentare contaminativ

transmitere transovariala =
= vector + rezervor

1. grupul febrei patate >transmis de capusa

2. grupul bolilor tifice = purice si paduche

® J F Dill
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Palp

Hypostome
Chelicera
Basis capituli
Female @
Eggs \
Larva
Feeds on large and medium sized mammals
and humans Feeds on small
maminals
{
1 Nymph
Ma]e Feeds on small and medium sized

marmrmals

Adult Female

Adult Male

e

Semi-engorged

Adult Female

© 2002 Stephen L. Doggett

Palp
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Regn
Animalia

Increngatura
Arthropoda

Clasa
Arahnida

Subclasa
Acari

Ordinul
Ixodida

Familia
IXxodidae

Familia

Capusa,
Rozatoare,
Mamifere

REZERVOR

Familia
Argasidae
(capuse moi)

Capusa,
Rozatoare,




F. din Muntii Stancosi
R. rickettsii

F. butonoasa/

America Nord, ~Sud
Canada, Mexic, Costa
Rica, Panama,
Columbia, Brazilia

Familia Mediteran./ Marsilia /F. sud Europei (sub
Ixodidae | | patata sud Europei paralela 45), Africa,
R. conorili Asia S-V, S-C
R.sharoni; R.africae; REZERVOR
R.japonica;  R.australis; e TIREEY
. *Rozatoare,
R.slovaca, R.helvetica; T —
R.siberica, R.mongolotimonae
Tifosul de
lastaris/ Asia SE, Australia N,
de arbusti mici insule Ocean Pacific
Familia Orienta REZERVOR
: tsutsugamushi -Capusa,
Arg asidae 9 ‘Rozatoare,
R.Veziculoasa ] -
: Universala
R. akari




Paduchii de corp -2
ricketsioza

Lice feed ~ every 5 hours

Lice = persistent itching, dermatitis and considerable irritation

Body lice lay >300 eggs, life cycle can be completed in 25 days.

Eggs are deposited on clothing, nymphs & adults remain on clothing.

R. multiply in epithelial cells of louse intestine - are voided with feces.

After feeding, body lice defecate next to the bite

Lice = host specific; do not leave the host unless the host’s t° changes significantly
Infected lice die within 14 days
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DISEASE ORGANISM VECTOR RESERVOIR Distribution

Tifosul R. prowazekii Paduchi, omul, universala
exantematic/ ~ectoparazitii  ~veverita
epidemic veveritei zburatoare

zburatoare

SUA

Map 29 Endemic Focl of Louse-Borme Typhus (Ricketisia prowazeki)

Epidemic typhus = known since 16™ century & has been associated with famine & war.
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Recedere dupa 30 — 50 de ani

Recrudescent Typhus

Waning immunity
theoretically because
of poor nutrition, age,

alcohol, stress, or other

Latent human infection factors Reactivation of
with R. prowazekii for S
years after primary infection
typhus W

Rick i
Rickettsiae grow in ickettsemia

louse midgut
epithelial cells Human body louse
acquires R. prowazekii
After 5-7 days, L -

; ; N from human blood
infectious R. prowazekii
are present in the louse

feces \
Louse leaves febrile patient




NATURAL HISTORY OF "EPIDEMIC" OR "LOUSE-BORNE" TYPHUS
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Pupae
n the
carpet or
outdoors
(pupae in
silk ke
cocoon)

Flea

Life Cycle  egos

| e
)‘_ﬂ“l'?

40-50 laid per
day on pet.Fall
off into pet’s
enveronment

Larvae
Live in pets
emvironment




DISEASE ORGANISM  VECTOR RESERVOIR Distribution

Tifosul murin / R. typhi purice rozatoare universala
endemic




DISEASE ORGANISM VECTOR RESERVOIR Distribution

T. de purice de pisica, R. felis purice pisica, oposumi, universala
oposumi, raton, dihori raton, dihori

United Kingdom - France — Spain -

United States Portugal — Cyprus - Germany el
(Texas,California) / :
Mexico ‘
* 0
3
. L, 0 o9 7 ® Thailanq -
Indonesia ~
~ e Korea
; I
©
2 a
] \ 2 New
Peru - Brazil % ,;\lggr a - Ethiopia / Zealand
~ Uruguay - . s - Gabon A
Argentina Australia U




Durata perioadei de incubatie (zile)

» Tifos epidemic---=--=======ccmeocceacom-o- 6-15 (2-30)
* Tifosul murin ---------------moemm - 6-18
« Tifosul Tsutsugamushi --------------- 6-21
* Febra patata din Muntii Stancosi -- 2-14
* Febra butonoasa ------------------——---- 5-10
 R.variceliforma -------------------oo———- 9-17

Infectii acute 2-3 sapt.

R. prowazekii = recrudiscenta = boala Brill-Zinsser, o
forma ucgoara, recidivanta de tifos epidemic, apare la zeci
de ani de zile dupa boala acuta

R.p. =2 in celulele sist. reticuloendotelial



ZRRREN R. determina varietate de forme:
Aspect clinic (.., usoare si autolimitate - fatale

In primele 3-5 zile
R. = dificil de distins de
multe boli virale autolimitate

» Debut brusc
» Febra 38-40 C, frison,
» Cefalee accentuata
» Sindrom pseudogripal:
fatigab., mialgii, artralgii, globalgii, ~tusea, ~fotofobie,
» Congestie conjunctivala

Frecvent, doar cand apar manif. severe tardive,
care dezvolta la sfars. | sapt. - in |l sapt. boala —»
pts. tratati adecvat




Escara de inoculare / afectul primar
Anterior altor manifestari clinice
La locul muscaturii de capusa

Macula > papula - vezicula -> ulcer 1-2,5cm-> crusta
necrotica cu eritem perilezional, indolor = cicatrice

+ adenopatie regionala, ~ limfangita
~ escare multiple

Toate R. transmise de capuse, cu exceptia FPMS

R. Variceliforma 90%

Febra Mediteraniana/ butonoasa 50%
etc (R. africae , R. slovaca...) 80-90%
Tifosul Tsutsugamushi 35-50%
Tifosul de purice R. felis 15%







Rickettsia conori eschar

ON TROPICAL MEDICINE RE NOTES ON TROPICAL MEDICINE







Eruptii cu raspandire tip centriped
« FPMS: 3-5 zi {macula — maculopap. — +petesiala 50%
incepand pe incheiturile mainilor si pe glezne; de obicei la a 5
zi: +palme, +talpi, +fata, abs— 10%
« Febra butonoasa: 3-5 zi {initial maculo-papular rozat, apoi
papular indurat, apare in pusee repetate, mai multe zile,

+palme, +plante, mai accentuat membre infer., nepruriginos,
~aspect purpuric +palme, +talpi, +fata

mali accentuat la nivelul
membrelor inferioare




Eruptii cu raspandire tip centrifug
» Tifos_exantimatic (paduchi): 4-5 zi, maculopapulara 2> +
petesiala, abundenta, poate fi confluenta, -palme, -talpi, -
fata
— Brill = Zinsser: --//--, rash trecator maculopapular
« Tifosul endemic (de purice): 50%, 4-5 zi, maculopap,
+/- palme, +/- talpi, +/- fata
« Tifosul Tsutsugamushi (de acarieni): 40%, 5-8 zi, maculara

+/- palme, +/- talpi, +/- fata
L x X X X




R. Variceliforma (varsatul ricketsial):
1-6zi, generalizata maculara — papulovezicul., +
enantem, +palme, +talpi, +fata

+ escara la locul muscaturii cepusei de soarece

http://vrachfree.ru/en/diseases-en/item/9898-epidemic-typhus-en
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MANIFESTARI CLINICE IN CAZURILE SEVERE

HEPATIC
Necroza focala a hepatocitelor, nu duce la IHA
T usoara/moderata ALAT, bilirubina

Gl
Durere abdominala, varsaturi, diaree
SEVERE - hemoragii Gl

CARDIOVASCUL

Hipotensiunea
SEVERE - Miocardita interstitiala, disritmie




MANIFESTARI CLINICE IN CAZURILE SEVERE
RESPIRATOR

 Pneumonie interstitiala

« Edem pulmonar necardiogen
-~ Detresa respiratorie severa
-~ Efuziuni pleurale

* X-ray of chest- infiltrates, mostly bilateral




MANIFESTARI CLINICE IN CAZURILE SEVERE

SNC
‘Men.encef. :
Cefalee !!!
e confuzie / letargie;
* Stupoare / delir;
e ataxie, coma,
e convulsii
* LCR: 10-100cel./mm3, clar, proteino 1, glico-N

e paralizii de nervi cranieni

e pierderea auzului, vertij sever, nistagmus, dizartrie, afazie
 semne corticospinale unilaterale, clonus al gleznei
 hiperreflexie, spasticitate, fasciculatii

 hemiplegie, paraplegie.

*Typhus = fever + mental status impairment and rash.




MANIFESTARI CLINICE IiN CAZURILE SEVERE

SEVERE - RENAL
Hipovol. + hipoTA = | filtrare glomerul.
+ azotemie prerenala;
SEVERE - necroza tubulara acuta cu IRA

SEVERE - CID




Mortalitate
(preantibioticoterapie)
« Tifos exantematicus 10-40%
« FPMS 20-25%
e Tsutsugamushi 7-30%

« In cazurile netratate, moartea - in 2 sapt.
e >|letalitae: diabet, alcoolism, insuf. cardiaca

* Exceptional - fulminantin 5 zile

(asociata cu pts cu deficit de glucozo-6-fosfat dehidrogenaza, in relatie cu
un defect nedefinit de hemoliza)



Factors in Severity of
M CHEEIRIGESS

Older age
Male gender

Glucose-6-phosphate dehydrogenase deficiency (and
possibly other causes of hemolysis)

Diabetes mellitus
Alcoholism
Sulfonamide treatment

Probably other co-morbid conditions (e.g.,
cardiovascular disease)

IFN-y SNP genetic polymorphism




Diagnosticarea ricketsiozelor

Dificultate:
— Manifestari clinice nespecifice la debut

— Diagnostic definitiv= seruri pare, in
convalescenta

Indicatori de suspiciune:
— calatorie recenta in arealele endemice
—risculuil de expunere |la artropode
— escara de inoculare, exantemul
— modificarile hematologice



DURATA FEBREI

— Epidemic typhus - 2 -3 weeks
— Boutonneuse fever, Murine typhus,

Tsutsugamushi - 2 weeks
— RMSEF - 15-20 days, persistent
— Vesicular rickettsiosis - < 1lweek




Indici de laborator
Leuco N /penie precoce, L-citoza tardiva, deviere stanga
Trombocitopenie
Severe = Anemie

Hiponatriemie moderata (secretie inadecvata
de hormon antidiuretic, ca raspuns la starea de hipovolemie)

Cresterea moderata a ALAT

T proteinelor de faza acuta (prot.C reactiva, feritina,
fibrinogenul etc.)

T creatin kinazel serice (miozita, rabdomionecroza multifocala)



Investigatii de laborator
SEROLOGIC - de rutina, accesibil
doua probe la 2-sapt minim, crestere de 4 X
(1 Anticorpi serici la 7-10 zi !!!)
RFC (fixare a complementului)
HA pasiva,
latexaglutinare,
IF (imunofluorescenta)
ELISA
Microaglutinare latex

Reactia Weil-Felix (in tuburi), Kudicke Steuer (pe lama) — ser de
convalescent aglutineaza suspensia de Proteus vulgaris (tulpini OX-
19, OX-2, OX-K) IgM, apar la 7 zi, sunt nespecifice, abs in
R.variceliforma

Indirect fluorescent antibody test can be used to quantitate the

IgM & IgG response (to distinguish epidemic typhus from Brill-
Zinsser)




Tratamentul
De electie — tetraciclinele
De rezerva — Chloramphenicol (gravide)

Sulfonamidele accelereaza cresterea rickettsiilor —
contraindicate!

— Doxaciclini 100 mgx2/zi (per os, 1V)

— Tetraciclini 25-50mg/kg/zi in 4 prize

— Cloramphenicol 500 mgx4/zi

— Febra cedeaza in 24-48 ore

— Durata optima de tratament 2 3 zile dupa cedarea febrei



CAZ CLINIC

Adult 71 ani
Febra 5 zile

— fever 40°C, frison, fatigabilitate
— cefalee frontala f.severa, fotofobie
— sindr. meningeal — negativ

Eruptii maculopap., abundente: torace, membre, -fata, -
palme, -talpi
Hepatomegalie +2cm

Tratamentul cu augumentin - ineficient



CAZ CLINIC

e Copil, 14 luni, intoarsa recent din SUA

e 4 zile - febra 38-39°C.

* A 4 zi - eruptie maculopapul + petesii membre
« + ceftriaxone.

A 6 zi:

« pneumonie dreapta bazal
 varsaturi,

febra 41°C.

— L 10.2 x 10°;
— trombocite 46 x 10°;
— ALT 99 U/L

Dinamica negativa
Deces — 9 zi de la debut



