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NepeamoBa

Tpere BumanHs «Ariac gutsdanx iHpexuiiHux xsopo6. Yepsona Kunura»
omy6iKoBaHO AMEPMKAaHCbKOIO akafieMiero mefiaTpii (AAII). Y HboMy
IOJJAHO OCHOBHI BiZJOMOCTI 11J0/I0 3aXBOPIOBaHb, AKi PO3ITIAHYTO B [JOIO-
Bigi Komirery 3 iHdexuiitanx xsopo6 2015 poky (AAP Red Book®). Lle
BUJIQHHSI IIPU3HAYAETHCS K HABYA/IbHIIT TTOCIOHUK JIst CTYJIEHTIB, JliKa-
PpiB-iHTepHiB, pe3nIeHTIB i TiKapiB-TPaKTUKIiB.

Hasenennit imocTpaTvBHMII MaTepiall TUIIOBMX i HETUIOBMX K/IiHIYHMX
HposABiB iH(EKIiHIX 3aXBOPIOBaHb /A€ HarHOCTIYHY iH(opMariio, Biz-
CyTHIO y fipykoBaHiit Bepcil «depsonoi Kuurw». Imoctpanii 3i crmcmm
OIMCOM K/TIHIYHMX OCOOIMBOCTEN, €MiieMiOIOrii, METOIIB iarHOCTUKM Ta
TiKyBaHHS, MU CHOJiBaEMOCS, CTyTyBaTMMYTh HaBYa/IbHMM iHCTPYMEHTOM
i 3a6e3neyaTh MBMUAKMIL TOIIYK iHpopMaryii. Arac fo «YepsoHoi Kuuri»
He CTaBUTb 32 MeTY Ha/[aTy JieTa/IbHy iH(OpPMALIifo 11070 JIIKYBaHHS i Be-
JeHHs MALliEHTIB, a IIPEICTAB/IEHNI IIEPEBAXKHO Y BUITIAJI I/TIOCTPATUBHO-
TO MaTepianly, AKUii MOKHA JleTa/lisyBaTu, 3BePHYBIINCD /IO JIOBIJKOBUX
TeKCTiB a60 (axiBuiB 3 iH}ekuiiiHMX 3axBopioBaHb. [ToBHY iH(poOpMaio
po xBopobu Ta yikyBaHHS Bi AAIl MOXXHa 3HAlITM 32 IOCUIAHHAM
http://redbook.solutions.aap.org B enekTporHiit Bepcii «depsonoi Kuurm».

L1 kHyra He MoI7Ia Oy TV 3aBeplIeHoIo 6e3 akTyBHOI foromorn Ilitepa Jlin-
4a, bapperTa BincTona, [Ixeiicona Kpeiisa, Tepesn Binep i Ilera Manxkexi,
criBpo6irankiB AAIT i Tux nikapis, siKi poTorpadyysam IposBu 3aXBOpIO-
BaHb y CBOIX IaIiienTis i mogimumcsa aumu 3 AAIL Jleski 3axBoproBaHHA
HMHI TPAIVIAIOThCA PIAKO 3aBJAKM IOMMIIeHil cTpaTeril mpodiakTyk,
0co6mBo mporpamy imMyHisauii. Pororpadii He MOKXYTb 3aMiHUTH IIpaK-
TUYHUI JOCBIJ] /liKaps, IpOTe BOHY [JOIIOMarajiy MeHi BUSHAUUTY Biporiz-
HIiCTb IIPaBU/ILHOTO JarHO3Y, i 5 CIIOJiBaIOCh, 11O 1ie 6yue KOPUCHUM I
gyrada. X04y TaKOK IOfSIKYBaTy (paxiBIsIM LEHTPIB 3 KOHTPOJIIO i 1mpo-
(dinakTIKM 3aXBOPIOBAHb, sIKi Hafa/m Garato ¢ororpadiit 30yHUKIB XBO-
POO, LUISXIB MOMIVPEHHS Ta XXUTTEBOTO LMK/TY IAPASUTIB i HAMIIPOCTILINX
MiKpOOPraHisMiB, sIKi CIIPMYMHIOITH GIIBLIICTD MiCIIeBUX iH(pEKIiil.

BuBuenHst antsunx iH(eKuinHux XBopo6 6y/10 CKIagHO0 i OCTITHO 3Mi-
HIOBAHOI0 YaCTVMHOK IPOdECiiHOro >KUTTA, 1O IIPUHECTIO MeHi BEIMKy
papictb. 36upanns iHdopMarii 3a JOIOMOroo OpraHiB CIyXy, 30py i 3a-
raJbHOI Yy T/MBOCTI (aHeMHes i KIiHiYHe 0OCTeXXeHH:), 3icTaBneHHA 1i 3
BifnoBiTHOIO emifieMionoriero Ta iHKy6aliitHNM IepiofioM, a HoTiM Binbip
KiJIbKOX HayOiIbII YYT/MBUX JIiaTHOCTMYHIX NOCIPKEHD /LA MeHe 1ie i
JIOCI € 3aXOIUIMBUM IIPOLIECOM. 3’€/[HAHHSI B €/IHE Lii/Ie [I1X CK/IQ/{HUKIB 1
BCTAHOBJIEHHS IIPABI/IBHOTO JIiaTHO3y CXO0XKe Ha PO3C/IifyBaHHA 37I04YMHY.
V 6araTbox BuIagKax jmiile BYsIB/IEHHS K/TI0UO0BOI ITiIKa3K (XapaKTepHUit
BIICHII, ACYMETPpist, HAOPSIK) JOIIOMArae BUPILINTY MeUIHY TOTIOBOTIOMKY
i cipusie Ofy>KaHHIO Y pasi BMOOPY BiAMOBIZHOrO JIKYBaHHI, 1110 IPUHO-
CUTb Hi 3 YMM He 3piBHsAHHe 3a/10Bo/IeHHS. ] criofiiBarocs, 110 ynTayi Tpe-
THOTO BUJAHHS «AT/IAC [UTAYNX XBOpo6. YepBoHa KHitra» 3MOXyTh B-
SIBUTI TOAIOHMIT eHTY31a3M y Lk rajysi.

Kepon [Ix. betixep, TOKTOp MeAUIIHIL,
wieH AMepUKaHChKOI akafieMii rmegiaTpii

Pepgakrop

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

IX
preract XY

Preface

The American Academy of Pediatrics (AAP) Red Book® Atlas of Pedi-
atric Infectious Diseases, 3rd Edition, is a summary of key disease in-
formation from the AAP Red Book®: 2015 Report of the Committee on
Infectious Diseases. It is intended to be a study guide for students, resi-
dents, and practitioners.

The visual representations of common and atypical clinical manifestations
of infectious diseases provide diagnostic information not found in the print
version of the Red Book. The juxtaposition of these visuals with a summary
of the clinical features, epidemiology, diagnostic methods, and treatment in-
formation hopefully will serve as a training tool and a quick reference. The
Red Book Atlas is not intended to provide detailed treatment and manage-
ment information but rather a big-picture approach that can be refined by
consulting reference texts or infectious disease specialists. Complete disease
and treatment information from the AAP can be found at http:// redbook.
solutions.aap.org, the electronic version of the Red Book.

This Red Book Atlas could not have been completed without the superb
assistance of Peter Lynch, Barrett Winston, Jason Crase, Theresa Wiener,
and Peg Mulcahy at the AAP and of those physicians who photographed
disease manifestations in their patients and shared these with the AAP.
Some diseases are rarely seen today because of improved preventive strat-
egies, especially immunization programs. While photographs can’t replace
hands-on experience, they have helped me to consider the likelihood of a
correct diagnosis, and I hope this will be so for the reader. I also want to
thank those individuals at the Centers for Disease Control and Prevention
who have generously provided many photographs of the etiologic agents,
vectors, and life cycles of parasites and protozoa relevant to these largely
domestic infections.

The study of pediatric infectious diseases has been a challenging and
ever-changing professional life that has brought me great joy. To gather
information with my ears, eyes, and hands (the history and physical ex-
amination), to place this into the context of relevant epidemiology and
incubation period, and then to select a few appropriate diagnostic studies
is still exciting for me. Putting these many pieces together and arriving
at the correct diagnosis is akin to solving a crime. On many occasions,
just seeing the clue (a characteristic rash, an asymmetry, a swelling) will
solve the medical puzzle, lead to recovery with the proper management,
and bring the satisfaction almost nothing can replace. It is my hope that
the readers of the third edition of the Red Book Atlas might find a similar
enthusiasm for the field.

Carol J. Baker, MD, FAAP

Editor
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Anthrax

Clinical Manifestations

Cubipka IposBIAETbCs ¥ 4 popMax 3a/eKHO Bif LUIAXy Mepefadi iH-
exuil: mIKipHa, iHra/sANifHa, IUTYHKOBO-KMUIIKOBA Ta iH €KIIiHA.

IlIkipna popma cubOipKM TOYNMHAETHCA 3 OABY CBEpO/IAYOL Ay a6o
BE3UKY/IM i IPOrpecye NpoTAroM 2—6 IHiB 10 BUPAa3KOBOIO YPa)KeHHSA
HIKipM 3 HACTYITHMM yTBOPEHHAM YOPHOTO CTpyna B LieHTpi. Cama Bu-
paska 6e3607icHa, XapaKTepU3y€eThCsl HAOPSKOM, rinepemiero ta 60oo-
4010 perioHapHoio niMdaseHonarier. Y malieHTiB 0JHOYaCHO MOXYThb
BUHMKATY IapsiuKa, MiMQaHriT i BupakeHuit HabpsiK.

Inrananiitna popma cubipku norpebye HeBinK/IagHOI HOIIOMOTH i 4acTo
IPUSBOANTD 0 cMepTi. [ToyaTkoBi posiBy HecrreriuHi: rapsdka, psic-
He NOTOBYJICHHS, HEIPOAYKTUBHNUIT KallleNb, Oi/Ib Y TPY/sAX, TOTOBHMIL
6i1b, MiaIrist, He3[y>KaHHs, Hy[0Ta 1 6/I0BaHHST; epebir O/1MCKaBUYHMIT —
Bifi 2 1o 5 HiB. Y HesKuX BUNajkax xsopo6a e 18o¢hasoBoio, i3 nepiogom
MOJINIIEHHs CTaHy MK HPOAPOMAIbHUMM CYMITOMAaMH i jleTalbHUM
HacmiikoM. [lo HalTSHKIMX NPOABIB Hazle)XXaTh apTepia/ibHa TiMOTEH3is,
AJlyXa, MilOKCis, 11iaHo3 i 10K, 1[0 BUHMKAKTh YHAC/TIIOK FeMOPariYyHoro
MeJiaCTHHAIbHOTO NiM$aieHiTy, FeMOpAridHOI THEeBMOHIi, reMOpariyHo-
TO IUIeBPaZIbHOTO BUIIOTY 11 TOKCeMii. PosimipeHe cepenocTiHHA € Kia-
CUYHOIO 3HAXIJKOI Iifl Yac iHCTPYMEHTANIbHOTO JOCTIIPKEHHA TPYIHOL
kiTky. Penrrenorpadia opraunis rpyanoi knitku (OI'K) Moxxe BuABUTH
reMOpariYHuit IIeBpa/IbHIIL BUIIT 60 reMoparivHi indinbrpari.

IItyHKOBO-KMIIKOBA (pOpMa IIPEfICTAB/IEHA OfHMM i3 /JBOX BapiaHTIB —
iHTeCTMHAIBHMM M OpodapyHreabHyM. [lepimii IposAB/IAETbCA HYHO-
TOI0, aHOPeKCier, OMOBAHHAM i rapsAYKo; XBOpo6a Iporpecye i Moxe
HPU3BECTHU JIO CHJIBHOrO GO0 B JKMBOTI, acIuUTy, G/MIOBaHHA KPOB'I0 Ta
KpPOB SIHVCTOI ffapel, 110 OB’ sI3aHi 3 HAOPSAKOM i BMpPasKyBaHHAM KUILOK,
Hacamriepep cinoi kumku. ITpy opodapunreanb-HOMy BapiaHTi MOX/IMBA
mvicdarisl 3 HeKPOTIYHOIO BIPA3KOIO Y POTOITIOTII, AKa aCOLI{I0ETHCA i3 Ha-
6pAKOM 111K, perioHapHOIO /TiM(a/IeHOIIATIEO, TAPAIKOIO I CEIICHCOM.

Cubipka 10 cporozii He Oyr1a 3apeectTpoBaHa B jiiTeil. BoHa criocrepira-
€ThCSI IEPEBAKHO Cepeft CIIOKMBAYIB iH €KLIHIX (POPM TepOIHY, OfHAK
KypiHHA a60 BIJIXaHH: JOrO TAKOXX MOYKE IIPM3BECTM [0 MOLIMPEHHS
cnbipkn. CyCTeMHe ypasKeHHS € Pe3y/IbTaToOM I'eMaTOreHHOro Ta TiMpo-
TeHHOTO NONIMpPeHHs 30yIHMKA | MO>Ke BUHMKATU 1Py Oyib-sKiil Gpopmi
cnbipkn. BinpmiicTh manjieHTiB 3 iHraIALHOW0, HITYHKOBO-KUIIKOBOIO
Ta iH €KIiitHOI0 popMaMIM MAIOTh CUCTEMHI ypaxkeHH:. JleTa/bHICTh Bif
1KipHOT hopMu cHOipKY IIpM afieKBaTHOMY JIiKYBaHHI CTAHOBUTD MEHIIIe
Hix 1 %. Ha 11i mpornmikpo6HOro tikyBaHHsA i MiATpMMyBaIbHOI Teparrii
CMEpTHICTb IpY iHTa/IALIHIA Ta IUTYyHKOBO-KMILIKOBI (hopMax Bapiloe
Bift 40 10 45 % i csirae 100 % y pasi pO3BUTKY MEHIHTITY.

ETionorisa

Bacillus anthracis — aepobHa rpaMIIOSUTMBHA IHKAIICY/IbOBAHA NI~
KOmopi6Ha GaKTepis; yTBOPIOE CIOPH, He CIPUYMHIOE reMomisy. Mae
3 ocHOBHI dakTOpy BipyNIeHTHOCTI: aHTH]aronMTapHa KaIcya it 2 ex-
30TOKCUHM (JIeTa/IbHMIL Ta e[jeMaTO3HMIA).

TokcMHM 3yMOBIIOIOTh NATOT€HHICTb 30y[HMKA i IPU3BOJATH JO BHU-
HMKHEHHA KPOBOTeY, HAOPAKY il HEKPO3y.

Eniaemionoris

Cubipka € 300HO3HVM 3aXBOPIOBAHHSM, sIKe HalYacTillle ypaXkye CBiit-
CBKUX i JUKMX TPABOIZHMUX TBAPMH Y 6AraTboX CIIbCHKOTOCIOAAPCHKIX
perioHax cairy.

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

Anthrax can occur in 4 forms, depending on the route of infection: cuta-
neous, inhalational, gastrointestinal, and injection.

Cutaneous anthrax begins as a pruritic papule or vesicle and progresses
over 2 to 6 days to an ulcerated lesion with subsequent formation of a
central black eschar. The lesion itself is characteristically painless, with
surrounding edema, hyperemia, and painful regional lymphadenopathy.
Patients may have associated fever, lymphangitis, and extensive edema.

Inhalational anthrax is a frequently lethal form of the disease and con-
stitutes a medical emergency. The initial presentation is nonspecific
with fever, sweats, nonproductive cough, chest pain, headache, myalgia,
malaise, nausea, and vomiting, but illness progresses to the fulminant
phase 2 to 5 days later. In some cases, the illness is biphasic with a period
of improvement between prodromal symptoms and overwhelming ill-
ness. Fulminant manifestations include hypotension, dyspnea, hypoxia,
cyanosis, and shock occurring as a result of hemorrhagic mediastinal
lymphadenitis, hemorrhagic pneumonia, hemorrhagic pleural effusions,
and toxemia. A widened mediastinum is the classic finding on imaging
of the chest. Chest radiography may also show pleural effusions or infil-
trates, both of which may be hemorrhagic in nature.

Gastrointestinal tract disease can present as one of 2 distinct clinical
syndromes — intestinal or oropharyngeal. Patients with the intestinal
form have nausea, anorexia, vomiting, and fever progressing to severe
abdominal pain, massive ascites, hematemesis, and bloody diarrhea, re-
lated to development of edema and ulceration of the bowel, primarily the
ileum and cecum. Patients with oropharyngeal anthrax may also have
dysphagia with posterior oropharyngeal necrotic ulcers, which can be
associated with marked, often unilateral neck swelling, regional adeno-
pathy, fever, and sepsis.

Injection anthrax has not been reported to date in children. Its primary
occurrence has been reported among injecting heroin users; however,
smoking and snorting of heroin also have been identified as exposure
routes. Systemic illness can result from hematogenous and lymphatic
dissemination and can occur with any form of anthrax. Most patients
with inhalational, gastrointestinal, and injection anthrax have systemic
illness. Anthrax meningitis can occur in any patient with systemic ill-
ness regardless of origin; it can also occur in patients lacking any other
apparent clinical presentation. The case-fatality rate for patients with ap-
propriately treated cutaneous anthrax is usually less than 1%. Even with
antimicrobial treatment and supportive care, the mortality rate for in-
halational or gastrointestinal tract disease is between 40% and 45% and
approaches 100% for meningitis.

Etiology

Bacillus anthracis is an aerobic, gram-positive, encapsulated, spore-for-
ming, nonhemolytic, nonmotile rod. B anthracis has 3 major virulence
factors: an antiphagocytic capsule and 2 exotoxins, called lethal and ede-
ma toxins.

The toxins are responsible for the substantial morbidity and clinical
manifestations of hemorrhage, edema, and necrosis.

Epidemiology

Anthrax is a zoonotic disease most commonly affecting domestic and
wild herbivores that occurs in many rural regions of the world.
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Crniopu B. anthracis MOXXyTb 30epiraTucsi y IpyHTi IIPOTATOM JeCATUIITD,
1[0 sIBJIsIE COOO0I0 MOTeHIIilHe [Kepero iHdekii st xypobu Ta iHumx
TBapUH YHAC/TIAOK MPOKOBTYBAHHA CIIOP i3 3a0pyHEHNMM POCTIMHAMM
a60 Bogoro. [ToTpanuBIIM B OPraHi3M Xa3siHa, CIIOPY IPOPOCTAIOTh, CTa-
I0Tb JKUTTE3RATHNMY GakTepiamu. IH}iKyBaHHS MONMHN BigOyBaeTbCs
IIIIXOM KOHTAKTY i3 3apaKeHMMM TBapyHamy abo KOHTaMiHOBaHVMU
MIPOAYKTaMM TBAPMHHOTO IOXOIPKEHHS, BK/IIOYAK0YM TYLI, IIKiPy, BOB-
HYy, MAICO Ta KiCTKN. Bumapkm HITyHKOBO-KMIIKOBOI (opmy cubipku
PO3BMBAIOTHCA MIC/IA BXXMBAHHA HEIPOCMAXKEHOTo abo CMpOro Msca
in¢ixosanux TBapus. lIkipuy dopmy cnbipxn y CIIA 3assuyait (95 %
BUIAJKIB) peecTpyBamm cepes 066i/10ByBadiB Ty TBAPUH i MeTIbHMKIB.
YacroTa npuponHoi cubipku ceper mopeit smeniumach y CIIA i3 mpu-
6130 130 Bumaakis lopiuyHo Ha moyarKy 1990-x pokis o 0-2 Bunaz-
KiB Ha pik i3 1979 go 2013 p. Ocranni BUNagKy iHranAuiitHoi, mKipHOI
Ta IITYHKOBO-KMIIKOBOI pOpM crbipKi CIiocTepiraiy y BUTOTOB/IIOBAYIB
6apabaHiB, sIKi IIpaLioBa/IM i3 3apaXKeHNMMM LIKYpaMy TBApHH, i B ydac-
HUKIB 3aXOfiB, fie rpa/m Ha GapabaHax, 3a0pyaHeHux cropamu. Tspkke
YPaXKeHHA M AKMX TKaHUH PEECTPYBa/IM ¥ CIIOXKMBAYiB T€POiHY, Y TOMY
9UIC/I BUITAJIKV TeHepasTi30BaHOI CHCTeMHOI iH(eKIIi, Xo4a 10 TOro Taki
BUNAAKY Tparyrsmics e B [1iBHivHi €Bpomi.

B. anthracis — opuH i3 HalBIPOTifHIIINX areHTIiB, AKMII MOXXHA BUKO-
pucTOBYBaTU SK 6ionmOriuHy 36polo, OCKINMbKY 1i copm fgy>ke CTiiiKi,
MOXXYTb HOTPAIUIATA B JUXa/IbHi IULAXM, CIPUYMHIOKYN iHIa/IALIHY
dopmy cubipkn i3 Bicokoro cMepTHicTIO. Y 1979 p. BUIIaIkOBe BUAB-
eHHs cnop B. anthracis y BiiicbKoBiit Mikpo6ionorivHiit maboparopii Ha
TepuTopil KomumHboro Pamancbkoro Coosy Npu3Beno IjoHaIMeHIIe
mo 68 cmepreit. Y 2001 p. y CIIA micns cBigomoro inikyBaHHs uc-
TiB CrIopamu BUABNIEHO 22 Bunazky cubipku (11 inrananiitanx dopm,
11 wkipunx); 5 Bunagkis (45 %) inrasuiinoi gpopmu cubipkn 6ymn
CMepTeTbHUMM.

IHKy6auiiHniA nepiop,

ITpy wKipHiit 60 MUTYHKOBO-KMIIKOBiit Gopmi - 3a3Buyait 1 Tiok. un
MeHIIIe, IpK iHTaIALiHI popmi — Bix 2 1o 43 fHiB.

AiarHocTuka

3aj1eXXHO Bij KIiHIYHOI KapTuHU 30yfHMKA CHOIpKM MOTPIOHO BUSB-
JIATY y 3pasKax KpoBi, maeBpanbHoro sumoty, CMP, 6ionrarax TKa-
HVH | MasKax-BiffOMTKaX IIKipy, ypa>keHOI POTOIIOTKY, PEKTATbHUX
Mas3kax ab0 BUIIOPOKHEHHsIX, 3acTocoByloun ¢apOyBanHs 3a Ipa-
MoM, KynbTuByBaHHs i IIJIP. Matepian Heo6XigHO 6paTu mepen mo-
YaTKOM HPOTUMIKpo6HOI Tepamii. [paMmmosnTuBHi 6amuim y Maskax
nepudeprdHol KpoBi, BesukymapHoi pifunyu abo CMP MoxyTs 6yTH
BaK/IMBYMY [TOYaTKOBMMY 3HaXiZKaMM, a HOTIXpOMHi Masku, modap-
60BaHi METUIEHOBIM CHHIM, 3a HasBHOCTI OakTepiit, 3a6apBaeHNX y
6MakuTHWIT KOJIp i3 4epBOHOH KAIICy/IO0, HiTBEPIKYIOTh /IiarHO3.
Tpapuuiitai Mikpo6io/oriyHi MeTOAM TaKOX 3aCTOCOBYIOTD AJIS BUJi-
JleHHs KynbTypu B. anthracis. OctaTouyny igentudikarito migospinux
MIKpOOpraHiaMiB MO>KHA IIPOBOAMTI 4epe3 Mepexy 1abopaTopHO-
rO pearyBaHHs B KOXXHOMY mTaTi. JlomaTkoBi fiarHOCTHMYHI MeTOAM
BK/m04aoTh BuABneHHA JJHK 6akrepii B kposi, CMP a6o excypmaTax
3a gornomorolo ITJIP, imyHoricToxiMiuHOTrO HOCHifi>)KeHH:A TKaHNH, [DA,
SIKMiT BU3Havyae piBeHb IgG mpotu B. anthracis y mapHux CMpoOBaTKax,
a60 MaTpMYHMIT aHa/m3 AecopOuii/itoHisarlii Ta3epHOI Mac-CIEKTPO-
MeTpii i3 BusHa4eHHAM (paKTOPHOI aKTUBHOCTI y 3pa3Kax CUPOBAaTKM.
Sk ckpuHiHrOBMIT TeCT HOoCTYNHUI KoMepuiitanit Habip QuickELISA
Anthrax-PA.

NikyBaHHS

NGV EN |

B anthracis spores can remain viable in the soil for decades, representing
a potential source of infection for livestock or wildlife through inges-
tion of spore-contaminated vegetation or water. In susceptible hosts, the
spores germinate to become viable bacteria. Natural infection of humans
occurs through contact with infected animals or contaminated animal
products, including carcasses, hides, hair, wool, meat, and bone meal.
Outbreaks of gastrointestinal tract anthrax have occurred after ingestion
of undercooked or raw meat from infected animals. Historically, the vast
majority (more than 95%) of cases of anthrax in the United States were
cutaneous infections among animal handlers or mill workers. The in-
cidence of naturally occurring human anthrax decreased in the United
States from an estimated 130 cases annually in the early 1900s to 0 to
2 cases per year from 1979 through 2013. Recent cases of inhalational,
cutaneous, and gastrointestinal tract anthrax have occurred in drum
makers working with contaminated animal hides and in people parti-
cipating in events where spore-contaminated drums were played. Severe
soft tissue infections among heroin users, including cases with disse-
minated systemic infection, have been reported, although, to date, such
cases have only been reported in Northern Europe.

B anthracis is one of the most likely agents to be used as a biological
weapon, because its spores are highly stable, spores can infect via the
respiratory route, and the resulting inhalational anthrax has a high mor-
tality rate. In 1979, an accidental release of B anthracis spores from a
military microbiology facility in the former Soviet Union resulted in at
least 68 deaths. In 2001, 22 cases of anthrax (11 inhalational, 11 cutane-
ous) were identified in the United States after intentional contamination
of the mail; 5 (45%) of the inhalational anthrax cases were fatal. In addi-
tion to aerosolization, there is a theoretical health risk associated with B
anthracis spores being introduced into food products or water supplies.

Incubation Period

For cutaneous or gastrointestinal tract disease, typically 1 week or less;
range 2 to 43 days in inhalational.

Diagnostic Tests

Depending on clinical presentation, Gram stain, culture, and polymerase
chain reaction testing for anthrax should be performed on specimens
of blood, pleural fluid, cerebrospinal fluid (CSF), and tissue biopsy spe-
cimens and on swabs of vesicular fluid or eschar material from cutane-
ous or oropharyngeal lesions, rectal swabs, or stool. Whenever possible,
specimens should be obtained before initiating antimicrobial therapy.
Gram-positive bacilli seen on unspun peripheral blood smears or in ve-
sicular fluid or CSF can be an important initial finding, and polychrome
methylene blue-stained smears showing bacilli stained blue with the
capsule visualized in red are considered a presumptive identification
of B anthracis. Traditional microbiologic methods can presumptively
identify B anthracis from cultures. Definitive identification of suspect B
anthracis isolates can be performed through the Laboratory Response
Network in each state. Additional diagnostic tests for anthrax can be ac-
cessed through state health departments, including bacterial DNA de-
tection in blood, CSE or exudates by polymerase chain reaction assay,
tissue immunohistochemistry, an enzyme immunoassay that measures
immunoglobulin G antibodies against B anthracis protective antigen in
paired sera, or a matrix-assisted laser desorption/ionization mass spec-
trometry assay measuring lethal factor activity in serum samples. The
commercially available QuickELISA Anthrax-PA Kit can be used as a
screening test.

Treatment

IIIBuzKe MpU3HAYEHHS BiAMOBiAHOI aHTHOaKTepianbHOI Tepaii ocobam
i3 migo3poro cTOCOBHO iH}IKYBaHHA IAMNYKO0 CHOIPKM € BaXK/IMBUM
st edpeKTUBHOTO NiKyBaHH:. He 6y/10 IpOBeeHO )KOHNUX KOHTPOIBO-

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

A high index of suspicion and rapid administration of appropriate an-
timicrobial therapy to people suspected of being infected, along with
access to critical care support, are essential for effective treatment of an-
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BAHUX JIOC/TifIKEeHb /I MiATBEPKeHHs IOTOYHMX peKOMeH/ Jalliil 111070
JIKyBaHHs cubipKy, 1 KIIHIYHUIT ZOCBiT 0OMeXXeHuit. 3BiTY IPO BUIIA/-
KV 3aXBOPIOBaHHsA JIal0Th 3MOTY IPUITYCTUTH, 1110 IPYU JIOKa/Ti30BaHii
a60 HeyCKIa/iHe il WKipHi Gopmi eeKTUBHUM € BXKMBAHHS LIUIIPO-
droxcanuny a6o (TOPXiHONOHY BCepeaVHY; NOKCUMLMKIIIH i KiHpami-
LIMH — a/IbTePHATUBHI NpenapaTy, AK i NeHiuuIiny, AKIo BifloMo, 110
isonAT 4y T/MBUIL o meHimytiny. A mikyBaHHA WKipHUX GopM Yy f0-
pocnux i miteit nunpogIoKcanyH ab0 HOKCUIMK/IIH IPU3HAYA0Th Ha
MI0YATKY TiKyBaHHA JO OTPUMAHHA JAHUX IIPO Iy TAMBICTD 1O IPOTUMi-
KpoOHMX 3ac06iB. Yepes pUsMK CYIIyTHbOTO iHIA/IALIIHOrO 3apakeHHs
i IO/Ia/IbLIOTO YTBOPEHHS CIIOP Y JIETEHAX KYPC NIKYBaHH:A Ma€ TPUBATU
60 mHiB.

Lunpodnokcaunt peKOMeH0BAHNIT K OCHOBHIII IIPOTUMIKPOOHMIT
KOMIIOHEHT II0YaTKOBOI 6araTOKOMIIOHEHTHOI CXeMM JIiKyBaHHs BCiX
¢dopm cucremMHoi iH}eKIil, Zok1 He OyAYTh BifjOMi pe3ynbraTy 4yT-
JIMBOCTI 10 IPOTUMIKPOOHMX IpernapariB. MeHIHTIT C/1ify BUKIIOUUTI
[Py BCIiX BUNAJKax iHramsAniiiHoi Gpopmmu Ta iHIIMX CHCTEMHUX ypa-
JKEHHSX; TKyBaHHA Ma€ BK/IIOYATH AK MiHIMYM fBa iHImi 3aco6u, AKi
nponnkaiots y CMP. MeponieHeM peKOMEH/YIOTb AK APYTHil 6aKTepu-
LUHUIT TPOTUMIKpO6OHUIT npenapat. JIiHe30/i Ipu3HAYa0TD TIepe-
Ba)KHO AK iHri6iTop cuHTe3y 6i/Ka 3a MiZ0o3py Ha MEHIHTIT.

JIikyBaHHs TpUBAa€ He MeHINE HiX 14 [HIB 3a/IeXXHO Bifl CTaHy Ha-
LieHTa. BHYTpilIHbOBEHHY Tepamilo MOXXHa 3aMiHUTU IEepOpasb-
HOIO, AKIIO IIPOrpeCcyBaHHA K/IiHiYHOI KapTUHY NpUNuHAETbcA. [lpn
cubipui i3 cucTeMHMMU NposABaMM (30KpeMa rapsdyKol0, O3HAKAMU
IIOKY) i HmomMpeHHi Impoljecy B iHUI OpraHM NOKasaHi MOHOKJIO-
Ha/mbHI aHTHUTIMA, CcubipkoBmit imyHornoOymin abo Raxibacumab
(GlaxoSmithKline, Research Triangle Park, NC) micis koHcyabranii
¢axisust CDC.

7.

Il PucyHok 5.2

Il PucyHok 5.1

Bacillus anthracis (papbyBaHHs 3a Fpamom). Ha-
naHo Centers for Disease Control and Prevention

H Image 5.1

A photomicrograph of Bacillus anthracis bacteria
using Gram stain technique. Courtesy of Centers
for Disease Control and Prevention

H mage5.2

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

e

Cnopa Bacillus anthracis - rpaMno3nTUBHOI He-
pyxoMoi iHkancynboBaHoi 6akTepii

Sporulation of Bacillus anthracis, a gram-positive,
nonmotile, encapsulated bacillus
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thrax. No controlled trials in humans have been performed to validate
current treatment recommendations for anthrax, and there is limited
clinical experience. Case reports suggest that naturally occurring local-
ized or uncomplicated cutaneous disease can be treated effectively with
oral ciprofloxacin or an equivalent fluoroquinolone; doxycycline and
clindamycin are alternatives, as are penicillins if the isolate is known to
be penicillin-susceptible. For bioterrorism-associated cutaneous disease
in adults or children, ciprofloxacin or doxycycline are recommended for
initial treatment until antimicrobial susceptibility data are available. Be-
cause of the risk of concomitant inhalational exposure and subsequent
spore dormancy in the lungs, the antimicrobial regimen in cases of bio-
terrorism-associated cutaneous anthrax or that were exposed to other
sources of aerosolized spores should be continued for a total of 60 days.

Ciprofloxacin is recommended as the primary antimicrobial compo-
nent of an initial multidrug regimen for treatment of all forms of sys-
temic anthrax until results of antimicrobial susceptibility testing are
known. Meningitis should be suspected in all cases of inhalational an-
thrax and other systemic anthrax infections; thus, treatment includes
at least 2 other agents with known central nervous system penetration.
Meropenem is recommended as the second bactericidal antimicrobial.
Linezolid is recommended as the preferred protein synthesis inhibitor if
meningeal involvement is suspected.

Treatment should continue for at least 14 days or longer, depending on
patient condition. Intravenous therapy can be changed to oral therapy
when progression of symptoms cease and it is clinically appropriate. For
anthrax with evidence of systemic illness, including fever, shock, and dis-
semination to other organs, anthrax immune globulin or Raxibacumab
(GlaxoSmithKline, Research Triangle Park, NC), a humanized monoclo-
nal antibody, should be considered in consultation with the Centers for
Disease Control and Prevention.

-
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Il PucyHok 5.3

KynbTypa Bacillus anthracis Ha KpoB'sHoMy arapi
yepes 24 rog iHkybauji. HagaHo R. Jerris, MD
H mage5.3

A 24-hour blood agar plate culture of Bacillus an-
thracis. Courtesy of Robert Jerris, MD
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PucyHok 5.4
u y Il PucyHok 5.5

KonoHis Bacillus anthracis Ha arapi 3 oBevoto
KPOB'K0: KOHCWCTEHLA 135Ba; SKLLO MOBOPY-
LUWTI NeTNeto, KOMOHIs CTae NoAibHot 40 B36U-
TOro sieyHoro 6inka. HagaHo Centers for Disease
Control Ta Prevention/L. Stauffer, Oregon State
Public Health Laboratory

Image 5.4

Bacillus anthracis tenacity positive on sheep
blood agar. B anthracis colony characteristics:
consistency sticky (tenacious). When teased with
loop, colony will stand up like beaten egg white.
Courtesy of Centers for Disease Control and
Prevention/Larry Stauffer, Oregon State Public
Health Laboratory

LLkipHa ¢opma cmbipky, ypaxeHHs MpaBoro
nepeAnnivYs. 3BepHIiTb yBary Ha LieHTpabHy
AinsHKy Hekposy (cTpyn). HagaHo Centers for
Disease Control and Prevention

Image 5.5

Anthrax lesion on volar surface of right forearm.
Note the rolled-up margin of the lesion with a
central area of necrosis (eschar). Courtesy of
Centers for Disease Control and Prevention

Il PucyHok 5.6

LLkipHa dpopma cnbipku. 3BepHiTb yBary Ha Ha-
6psaK i TMNOBI ypaxeHHs. HagaHo Centers for
Disease Control and Prevention

H mage 5.6

Cutaneous anthrax. Notice edema and typical
lesions. Courtesy of Centers for Disease Control
and Prevention

PucyHok 5.7

LLkipHa ¢opma cmbipku, sxepeno iHdekLii -
XBopa kopoBa. Cnovatky 3'aBuaacs nanyna, aKy
po3LiHMAK sk npocTuii dypyHKyn. Micns cnpobu
[peHyBaHHA iHeKLis LUBIMAKO noLuMpuUaacs.
Byno po3noyato aHTWGioTVKOTeparito i naLjieHT
ogyxas. HagaHo M. Svanidze, MD

Image 5.7

Generalized cutaneous anthrax infection ac-
quired from an ill cow. The infection began as
a papule and was thought to be simple furun-
cle. Following an attempt at drainage, the infec-
tion aggressively spread. Antibiotic therapy was
started and the patient survived. Courtesy of
Mariam Svanidze, MD

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

[l PucyHok 5.8

LLkipHa ¢popma cmbipki 3 BUPa3KOK Ha KUCTI i
3an'acTky. CTpyn y LieHTpi B1pasku 6yB nomun-
KOBO PO3LiHeHMIA AK YKYC KOPUYHEBOro NasyKa.
Hab6psik noLUMpeHui, HarHOEHHs Hemae. Haga-
Ho G. Overturf, MD

Image 5.8

Anthrax ulcers on hand and wrist of an adult.
The cutaneous eschar of anthrax had been
misdiagnosed as a brown recluse spider bite.
Edema is common and suppuration is absent.
Courtesy of Gary Overturf, MD

H PucyHok 5.9

LLkipHa popma crbipku. Besvkynu 3'aBuancs Ha
2-i1 peHb i nporpecyBany 4o 10-ro gHs. HagaHo
Centers for Disease Control and Prevention

H Image5.9

Cutaneous anthrax. Vesicle development occurs
from day 2 through day 10 of progression. Cour-
tesy of Centers for Disease Control and Preven-
tion
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Il PucyHok 5.10

LLkipHa dopma cMBipki 3 ypaxeHH M 06anY-
usi. 3aXBOPOBaHHS MPOSIBU/IOCS BUPa3KoL, Aka
noyYana YopHity (OpuriHaabHa Hasea «cmbipka»
3MiHWNa rpeubky anthrax - Byrinns). HagaHo
Centers for Disease Control and Prevention

Image 5.10

Cutaneous anthrax lesion on the skin of the fore-
arm caused by the bacterium Bacillus anthracis.
Here, the disease has manifested itself as a cuta-
neous ulceration, which has begun to turn black
(hence, the origin of the name anthrax, after the

Il PucyHok 5.11

PeHTreHorpadis opraHis rpyaHol KAiTkyi, BUKOHa-
Ha Ha 4- AeHb XBOPObY. 3HaYHWIA NeBpanbHUIA
BUMIT | BYpaXeHe po3LUVPeHHs cepeocTiHHs. Ha-
naHo Centers for Disease Control and Prevention

Greek name for coal). Courtesy of Centers for

Disease Control and Prevention B Image 5.11
Posteroanterior chest radiograph taken on the
fourth day of illness, which shows a large pleu-
ral effusion and marked widening of the medi-
astinal shadow. Courtesy of Centers for Disease
Control and Prevention

PucyHok 5.13

EnekTpoHHa MiKpocKomisi: MiACAN30BUIA KPOBOBUAMB Y TOHKIA KULL SK MpUYMHA feTanbHoro nepe6iry
LLUNYHKOBO-KMLLKOBOI GopMU c1bipki (GapbyBaHHS reMaToKCUAiHOM 11 e03mHOM, X240). MepunmMy cmnTo-
MaMU € HyAO0Ta, BTpaTa aneTuTy, KpOB'AHUCTa Aiapes i rapsayka, Micas Yoro BUHUKAE CUAbHUIA binb Y Hagqe-
peB’i. binbLuicTb BUNAZAKIB LLNYHKOBO-KMLLIKOBOT dopmm cnbipky (25-50 %) Npr3BoAsATb A0 CMepTi. 3BepHITh
yBary Ha aereHepadjto aprepion. HagaHo Centers for Disease Control and Prevention/Dr M. Fox

Image 5.13

This micrograph reveals submucosal hemorrhage in the small intestine in a case of fatal human anthrax (he-
matoxylin-eosin stain, magnification x240). The first symptoms of gastrointestinal tract anthrax are nausea,
loss of appetite, bloody diarrhea, and fever, followed by severe stomach pain. One-fourth to more than half
of gastrointestinal tract anthrax cases lead to death. Note the associated arteriolar degeneration. Courtesy of
Centers for Disease Control and Prevention/Dr Marshal Fox

PucyHok 5.14

T'emMopariYHunii BTOPUHHWIA MEHIHTIT, yCknaaHeHHs iHransuiiHoi popmu cnbipkun. HagaHo Centers for Disease
Control and Prevention

Image 5.14

Gross pathology of fixed, cut brain showing hemorrhagic meningitis secondary to inhalational anthrax. Cour-
tesy of Centers for Disease Control and Prevention

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

l PucyHok 5.12

TCTONOTIYHI 3MiHK B NereHsx: 03Haku remo-
pariuHoi MHeBMOHIi fIK MPWUYMHW NeTanbHoro
Hacniaky iHranauiiHoi gopmu cnbipku (x50).
HagaHo Centers for Disease Control and
Prevention/Dr LaForce

Image 5.12

Photomicrograph of lung tissue demonstrating
hemorrhagic pneumonia in a case of fatal hu-
man inhalational anthrax (magnification x50).
Courtesy of Centers for Disease Control and Pre-
vention/Dr LaForce
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H PucyHok 5.15
MiXLLUNYHOUKOBI KPOBOBWANBM (CeKLiiHWiA maTepian). ®akTopw BipyneHTHocTi Bacillus anthracis -

e/leMaTo3HUIA TOKCUH, NeTanbHWA TOKCUH /i aHTUGaroLUTapHuiA KancyNbHUA aHTUreH - NPU3BOAATH
10 BUHMKHEHHS KpOBOTeY, HabpsKky i Hekpo3y. HagaHo Centers for Disease Control and Prevention

H Image5.15
This is a brain section through the ventricles revealing an interventricular hemorrhage. The 3 virulence
factors of Bacillus anthracis are edema toxin, lethal toxin, and an antiphagocytic capsular antigen. The
toxins are responsible for the primary clinical manifestations of hemorrhage, edema, and necrosis.
Courtesy of Centers for Disease Control and Prevention
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H PucyHok 5.16

F'eMopariYHuin BTOPUHHWIA MeHIHTIT, ycknagHeHHs daTanbHoi iHranauinHoi dopmu cnbipkm (x125).
HagaHo Centers for Disease Control and Prevention/Dr LaForce

H Image5.16

Photomicrograph of meninges demonstrating hemorrhagic meningitis due to fatal inhalational anthrax
(magnification x125). Courtesy of Centers for Disease Control and Prevention/Dr Laforce
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TN XBOPOBA KOTSUMX MOAPSNINH

25
XBopo6a KOTAUMX NOAPANUH

(indekuis, cnpnunHeHa Bartonella henselae)

KniHiuHi nposBun

caT-scraTcH DIseasE BN

25
Cat-scratch Disease

(Bartonella henselae)

Clinical Manifestations

Indexkuis, cnpuannena Bartonella henselae, Moxxe 6yTn 6e3cuMITOM-
HOIO, a6 OCHOBHUM KIIHIYHIM IIPOABOM XBOPOOM KOTSAYMX MHOZApS-
OMH B IMYHOKOMIIETEHTHMX 0ci6 € perioHapHa nimMmdapeHonmaris abo
nmimdagenir. Y 6i1p1IIocTi XBOpUX HeMae rapsykyu abo HasgBHA IOMipHa
rapsuKa i3 HesHaUHMMM HecrenUQiYHNMM CUMITOMaMI: He3Ty>)KaHH,
HOTipIIeHHs alleTUTY, BTOMA Ta TONOBHMIT 6ib. Taki cuMnToMu BuHu-
KaioTb Ipu6musHo y 30 % narieHTiB. Y AiIAHI IPOHMKHEHH: iHdeKuil
HaifyacTillle yTBOPIOIOTBCA mamyayu abo MycTyaM Ha LIKipi, sAKi mepe-
IyIOTb PO3BUTKY JiMpaseHonaril mpubnmmsHo Ha 1-2 TiK. (#ianasoH
7-60 pHiB). 3a3BUYalt ypaXKylOThCA BY3/IM, AKi OTOUYIOTh BXifiHi BOpOTa
indexuii (K npaBuIo, MaXBOBI), a/le MOXKYTb 3a/Ty4aTyCs MIMITHI, mij-
Ije/IeTIHi, IPUBYIIHi a60 MaxByHHi TiMbaTnyni Bysm. [lIkipa Hay HuUMM
4acTO € YyTIMBOIO, TEIJION, TilepeMOBaHOI0 Ta YIIIbHEHOK. 37e61b-
moro JrimMdazeHonarisi 3HUKAE CAMOCTIHO TPOTAroM 4-6 TIX., aje
npubmusHo 10-25 % miM¢aTnyHMX BY3/iB CHOHTAHHO HArHOIMTHCS.
YpakeHHS Mepiop6iTambHOI TKAHMHU MOXKe MPM3BECTH [O TOCTPOTO
cunppomy ITapiHo, AKuit BKI04Yae GomiKyIApHMiT KOH IOHKTHBIT i ABO-
6iuny mpuBymHy miMdageHonario. XBopoba KOTAYNMX MOAPSAINH Ta-
KO MOXKe OyTH NPUYMHOIO TapPAYKM IPOTArOoM 1-3 TypK. (Hampukiaz,
raps9Ky HeBiZOMOI eTiosorii) i mposiBATICS HecrenyiuHIMI CHMII-
TOMaMy — 607IeM y XXMBOTI, TOTIOBHMM 6071eM i 6omeM y M’s3ax. MeHur
nompeHi nposiBu iHgeKil, mBuUALIe 32 BCe, CBIAYaTh PO uceMiHa-
wiio B. henselae B xpoBi; Lie eH1jehaIonaris, BOTHMILA OCTEOIi3y, FPaHy-
JIbOMY B TeYiHLi I ceesiHlyi, IToMepynoHepUT, THEBMOHIsA, TPOMOO-
LUTOIEHIYHA IIypIypa Ta By3/lyBaTa epuTeMa. Ypa)keHHs OpraHa 30py
BMHUKAE ¥ 5-10 % mauienris. Haiyacrima jioro osHaka — Heiipope-
TYHIT, 1110 XapaKTepU3yeThCsi OFHOOIIHIM 0e300/IiCHUM MOPYIIEHHAM
30Dy, IPaHy/IbOMATO3HUM HaOPAKOM [JICKa 30POBOT0 HepBa i HabpAKOM
CiTKiBKM 3 eKcypaliero minifamMu (MakyniApHa 3ipka); € MOBiOMIeHHA
[IPO OffHOYACHE [IBOOIYHE YpaskeHHsI, ajle BOHO MeHIU IolunpeHe. [Hui
PifKiCHI IPOABM BK/II0YAIOTh XOPiOPETUHIT, EPe/Hi yBeiT, BITpUT, Ie-
pudeprdHe 3amaneHH: CITKIBKI, BACKY/IT CITKIBKY, PETUHIT, OK/II03ii0
apTepion abo BeHy I CiTKiBKY, fledeKT XOBTOI I/IAMM.

ETionorisa

B. henselae — rpamMHeraTyBHa 6aIIa, 10 IOBIIBHO POCTE; BOHA TAKOX
€ 30yIHMKOM 6GaKTepia/bHOro aHrioMaro3y (CyauHHe nposidepaTuBHe
YPaKeHHS WIKipM Ta MiMKipHOi KIiTKOBMHN) i 6akTepiambHOro menmi-
03y (ypaxenHa knituH CM® y BHyTpIIIHIX OpraHax, HacaMIIepef Iie-
ginni). OcraHHi fABa nposiBu iHQeKIii BUHNKAIOTH Y TALIEHTIB 3i 3HU-
JKeHuM imyHiTeToM. B. henselae TicHo noB’s3ana i3 Bartonella quintana,
36yHMKOM GaKTepiaTbHOrO aHriOMaTo3y.

Enigemionoris

Infections with Bartonella henselae can be asymptomatic, but the pre-
dominant clinical manifestation of cat-scratch disease (CSD) in an
immunocompetent person is regional lymphadenopathy or lymphad-
enitis. Most people with CSD are afebrile or have low-grade fever with
mild systemic symptoms, such as malaise, anorexia, fatigue, and head-
ache. Fever and mild systemic symptoms occur in approximately 30%
of patients. A skin papule or pustule is often found at the presumed site
of inoculation and usually precedes development of lymphadenopathy
by approximately 1 to 2 weeks (range, 7-60 days). Lymphadenopathy
involves nodes that drain the site of inoculation, typically axillary, but
cervical, submental, epitrochlear, or inguinal nodes can be involved.
The skin overlying affected lymph nodes is often tender, warm, ery-
thematous, and indurated. Most Bartonella-infected lymph nodes will
resolve spontaneously within 4 to 6 weeks, but approximately 10% to
25% of affected nodes suppurate spontaneously. Inoculation of the
periocular tissue can result in Parinaud oculoglandular syndrome,
which consists of follicular conjunctivitis and ipsilateral preauricular
lymphadenopathy. Cat-scratch disease can also present with fevers for
1 to 3 weeks (ie, fever of unknown origin) and be associated with non-
specific symptoms, such as malaise, abdominal pain, headache, and
myalgias. Less common manifestations of B henselae infection likely
reflect bloodborne disseminated disease and include encephalopathy,
osteolytic lesions, granulomata in the liver and spleen, glomerulone-
phritis, pneumonia, thrombocytopenic purpura, and erythema nodo-
sum. Ocular manifestations occur in 5% to 10% of patients. The most
frequent presentation of ocular Bartonella infection is neuroretinitis,
characterized by unilateral painless vision impairment, granulomatous
optic disc swelling, and macular edema, with lipid exudates (macular
star); simultaneous bilateral involvement has been reported but is less
common. Other rare manifestations include retinochoroiditis, anterior
uveitis, vitritis, pars planitis, retinal vasculitis, retinitis, branch retinal
arteriolar or venular occlusions, and macular hole.

Etiology

B henselae, the causative organism of CSD, is a fastidious, slow-growing,
gram-negative bacillus that is also the causative agent of bacillary an-
giomatosis (vascular proliferative lesions of skin and subcutaneous tis-
sue) and bacillary peliosis (reticuloendothelial lesions in visceral organs,
primarily the liver). The latter 2 manifestations of infection are report-
ed among patients who are immunocompromised. B henselae is related
closely to Bartonella quintana, the agent of louse-borne trench fever and
the causative agent of bacillary angiomatosis.

Epidemiology

XBOpo6a KOTAYNX IOAPAINH — IIOIIMpeHa iHdeKiis, Xo4a ClpaBxHA il
JacTOTa HeBiloMa.

B. henselae € npoBigHOW0 NpUYMHOI perioHapHoi tiMaeHonarii abo
nimMeagenity B giteit. Kilkm cayryioTs IpupogHuM pesepByapoM 36yr-
HUKA; 32 JAHMMIU CepOJIOTiuHOI AiarHocTuky, Bif 13 1o 90 % pomamHix
i 6popsunx kimok y CIIA e Hocismu indekuil. [Hini TBapyHu, y TOMY
quci co6aky, MOXKyTb OyTHU 3apakeHi i1 iHOI 3yMOB/IIOIOTH iH(IKyBaH-
Hs mopuHu. [lepenocHuk — kotsiya 6moxa (Ctenocephalides felis); 6akre-
piemis y KilIoK 3a3Bi4ait 6e3CHMIITOMHA i TPMBA€ Bifj KiTbKOX TVDKHIB
1o KinbKox MicAliB. Broxm 3apakaloTbcs Mmif yac yKyciB iHdikoBaHOI
KillIKM, @ IOTIM BUAIMAIOTH 30ynHMKa i3 ekaniavm. Bakrepii mepena-
I0ThCS JIIONMHI Yepe3 HMOAPANNHU 4M YKYCH XBOpOi Kilku abo B pasi

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

Cat-scratch disease is a common infection, although its true incidence
is unknown.

B henselae is a common causes of regional lymphadenopathy or lympha-
denitis in children. Cats are the natural reservoir for B henselae, with a
seroprevalence of 13% to 90% in domestic and stray cats in the United
States. Other animals, including dogs, can be infected and occasionally
are associated with human infection. Cat-to-cat transmission occurs via
the cat flea (Ctenocephalides felis), with feline infection resulting in bac-
teremia that is usually asymptomatic and lasts weeks to months. Fleas
acquire the organism when feeding on a bacteremic cat and then shed
infectious organisms in their feces. The bacteria are transmitted to hu-
mans by inoculation through a scratch or bite from a bacteremic cat or
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IOTOPKYBAaHHA PyKaM, 3a0pyaHeHnMy deKatiaMu 6710Xu, 0 BifKpu-
Toi panu abo odeit. Komensita (dacriie, HK ZOPOCi KOTH) i TBapUHU
3 OPUTY/IKIB 4n mifiGpani Ha By, MBM/LIE 3a BCe, € GaKTepiOHOCIs-
M. 3a3B14ail 3aXBOPIOBAHHS PEECTPYIOTH B 0Ci6 BikoM 110 20 POKIB, pu
LbOMY Gi/IbIICTD MALEHTIB HEIOZABHO Ma/I KOHTAKT 3i 3[[0POBMMY Ha
BurAf Kimkamu. Ilepenaya Bifi monuHu 10 TOAMHY He BiiOyBaeThCs.

IHKy6auiiHniA nepiop,

caT-scraTcH DIseasE BN

by hands contaminated by flea feces touching an open wound or the eye.
Kittens (more often than cats) and animals from shelters or adopted as
strays are more likely to be bacteremic. Most reported cases occur in
people younger than 20 years, with most patients having a history of re-
cent contact with apparently healthy cats, typically kittens. No evidence
of person-to-person transmission exists.

Incubation Period

Big moppsAnuHM 10 NepBMHHOIO YpaXKeHHs IIKipy — 7-12 #HiB; Bif 03-
HAK NePBUMHHOIO YPasKeHHs ILIKipK 10 BMHUKHEHHs jniMdageHonaTii —
Bif 5 1o 50 nHiB (y cepenrbomy 12 aHiB).

AiarHoctuka

From scratch to primary cutaneous lesion, 7 to 12 days; from the appea-
rance of the primary lesion to the appearance of lymphadenopathy, 5 to
50 days (median, 12 days).

Diagnostic Tests

B. henselae - BubarmBuit Mikpoopratism. BupineHHst 3a 10moMoromn
3BMYAITHOTO KY/IbTMBYBAHHA PiffKo OyBa€ yCHilIHMM; J10TO 37iliCHIO-
I0TDb CIlelliani3oBaHi saboparopil, 1[0 MaTb TaKWUil TOCBix. Peaxiis
HenpsAMol iMyHodmI0opecIieHii € epeKTHBHIM METOLOM BUABICHHS
aHTUTIN Y CHPOBATIi KPOBi; BOHA JOCTYIHA y 6araThoX KOMepIiifHmx
NabopaTopisx, ajle yepe3 MepexpecHy PeakTUBHICTD 3 iHIMMU 30y7-
HIUKaMU i BeIMKY KiIbKiCTb XBOPUX Y 3ara/bHiil IONy/ALii KliHi4Ha
KopenAnis Mae Baknuse 3HaueHHA. IIJIP pns mocnimkeHHA TKaHMH
a0 pigyH opraHismy JOCTyIIHA B JiesKMX KOMEPLIMHNUX i JOCTITHUX
nmaboparopisix 11 y CDC. Pospo6neno IQA i BUSBIEHHsS aHTUTII
mo B. henselae. Y 3paskax TKaHUH (Hampukiaf, niM¢aTH4HOIO By3-
ya) Gauym iHOAi MOXKHA BidyasisyBaTu 3a [OHOMOrow0 (GapOyBaHH:
cpibnom (manpuxiaj, 3a Warthin-Starry, Steiner), ame 1eit TecT He
€ cienudivanm s B. henselae. Pauni ricromoriuui sminu y nimda-
TUYHMX BY3/aX XapaKTepU3YIOThCA MMPOLUTapHOI iHOINbTpaLieno
3 YTBOPEHHSAM elliTeNioiHOI rpanyIboMy, Mi3Hi 3MiHM — moniMopd-
HOSIJIepHOIO iHIIbTpalli€elo TeiIKONTIB i3 TpaHyIbOMaMM, AKi CTAIOTh
HEKPOTUYHNMMI i HarafyloTb IPaHy/IbOMM IIPK TY/ApeMil, 6pyLenbosi
Ta MiKo6akTepianbHNX iHDEKIisIX.

NikyBaHHSA

B henselae is a fastidious organism; recovery by routine culture is rarely
successful. Specialized laboratories experienced in isolating Bartonel-
la organisms are recommended for processing of cultures. Ue indirect
immunofluorescent antibody assay for detection of serum antibodies to
antigens of Bartonella species is useful for diagnosis of CSD. The indirect
immunofluorescent antibody test is available at many commercial labo-
ratories, but because of cross-reactivity with other infections and a high
seroprevalence in the general population, clinical correlation is essential.
Enzyme immunoassays for detection of antibodies to B henselae have
been developed. Polymerase chain reaction assays are available in some
commercial and research laboratories and at the Centers for Disease
Control and Prevention for testing of tissue or body fluids. If tissue (eg,
lymph node) specimens are available, bacilli occasionally may be visual-
ized using a silver stain (eg, Warthin-Starry, Steiner); however, this test is
not specific for B henselae. Early histologic changes in lymph node spec-
imens consist of lymphocytic infiltration with epithelioid granuloma
formation. Later changes consist of polymorphonuclear leukocyte infil-
tration with granulomas that become necrotic and resemble granulomas
from patients with tularemia, brucellosis, and mycobacterial infections.

Treatment

JIikyBaHHsI JIOKa/Ii30BaHOI, HEyCK/IafiHeHOI iHeKIii mepur 3a Bce crps-
MOBaHe Ha 3MEHIIEHHs CUMIITOMIB, OCKIIbKM 3a3BMYall 3aXBOPIOBAHHSA
CIIOHTAHHO 3HMKAE 4Yepe3 2-4 mic. Mo)kHa 3pificHIOBaTy acmipaniio 60-
JIICHUX THiltHMX niMparnyaux Bysis. Cif yHrkaty pospisis i 3acrocy-
BaHHA JIPEHAXIB, OCKIIBKI Ije MOXKe IIPM3BeCTH 10 GOpMyBaHH HOPHUIL.

A3uTpoMilMH Mae IOMipHY edeKTUBHICTb IIpK JIIKyBaHHI /T0Kai3oBa-
HoI iH(eK1il, CyTTEBO 3MeHIIyI0uN po3Mip MTiMpaTUIHNX BY3/IiB Yepes
1 mic. Bif movyaTKy Teparii mopiBHAHO i3 mane6o. baraTo excreptis pe-
KOMEH[YIOTb IPOTUMIKPOOHY Tepallilo IIpu TAKKOMY Ilepebiry y xso-
PUX 3 HOpMA/IbHUM IMYHITETOM i 3araIbHUMY CUMIITOMaMU, OCOO/INMBO
32 HaABHOCTI PeTUHITY, ypaXkeHH: IIeYiHKI UM cene3inky, mmdageHiry.
Takoxx 1 npu3HAYaIOTh yCiM nalieHTaM 3i 3HIKeHUM iMyHiTeTOM. 3BiTHI
cBifyaTh MpO eEeKTUBHICTD KilbKOX NEPOPANbHMUX IPOTUMIKPOOHMX
3ac00iB (a3UTPOMILMH, KIApPUTPOMILNH, LMIPOQIOKCAINH, [OKCH-
LVK/TiH, TPUMETONPUM-CyTbdaMeToOKca3on Ta pudaMIinmH) i mapeH-
Tepa/JbHOro TeHTaMinuHy. ONTHManabHa TPUBATICTb Tepamii HeBifoMa,
ajie MO>Ke CTAHOBMTH Ki/IbKa TVXKHIB NPV CUCTEMHOMY 3aXBOPIOBAaHHI.

IpotnmikpobHa Tepamis mpu 6akTepianbHOMY aHriomarosi it 6axre-
piampHOMY Teniosi € edexTuBHOI. 3a3BUYall 3aCTOCOBYIOTh a3UTPO-
MinyH a60 JOKCUIIMKIIIH; Teparilo C/Iif MPOBOAUTHU HPOTATOM KiTbKOX
MicAniB, 106 3a06irT! penuaNBY B 0Ci6 31 SHIDKEHNM iMyHITETOM.

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

Management of localized, uncomplicated CSD is primarily aimed at
relief of symptoms because the disease is usually self-limited, resolving
spontaneously in 2 to 4 months. Painful suppurative nodes can be trea-
ted with needle aspiration for relief of symptoms; incision and drainage
should be avoided because this may facilitate fistula formation.

Azithromycin has been shown to have a modest benefit in treating lo-
calized CSD, with a significantly greater decrease in lymph node volume
after 1 month of therapy compared with placebo. Many experts recom-
mend antimicrobial therapy in acutely or severely ill immunocompetent
patients with systemic symptoms, particularly people with retinitis, he-
patic or splenic involvement, or painful adenitis. Antimicrobial therapy
is recommended for all immunocompromised people. Reports suggest
that several oral antimicrobial agents (azithromycin, clarithromycin, cip-
rofloxacin, doxycycline, trimethoprim-sulfamethoxazole, and rifampin)
and parenteral gentamicin are effective. The optimal duration of therapy
is not known but may be several weeks for systemic disease.

Antimicrobial therapy for patients with bacillary angiomatosis and ba-
cillary peliosis has been shown to be beneficial and is recommended.
Azithromycin or doxycycline is effective for treatment of these condi-
tion; therapy should be administered for several months to prevent re-
lapse in people who are immunocompromised.
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Il PucyHok 25.2

Il PucyHok 25.1

OKynornaHaynspHUIA CUHAPOM MapiHo - KAiHiY-
HWIA NPOsiB XBOPO6YW KOTAYMX MOAPAMUH, KNI
BVHVIKaE NpU ypaxeHHi KOH'IOHKTVBY

Image 25.1

Clinical manifestations of cat-scratch disease in-
clude Parinaud oculoglandular syndrome, which
results when inoculation of the eye conjunctiva
results in conjunctivitis

H Image 25.2

OKynornaHaynspHUin - cuHapom  MapiHo:
6€360/1iCHNA  HErHiliHWIA  KOH'FOHKTUBIT
i ABobiuHa npuByllHa niMdageHona-
Tia (cmpinka). Li nposBn y NOEAHaHHI i3
LuMiAHO NiMdaAeHoNaTier Ta HeLLoAaBHIM
KOHTaKTOM XN0M4YuKa 3 KOLUEHsIM, LIBUALLE
3a BCe, CMpuuuHeHi Bartonella henselae.
Xoya 6inblWiCTb MaLjeHTIB i3 XBOPOHOD
KOTAYMX MOAPANVH MOBIAOMASIOTE MPO
KOHTaKT i3 KOLUeHATaMu Y1 AOPOCAUMY
Killkamu, 6arato 3 HUX He Nam'aTakoThb, Lo
6yn noapsnaHi. KolleHsTta HalvacTile
nepejatTb iHdeKLil0 NtoavHi; nepegava
Bif OANHW 0 NIOAVHW He BifbyBaETbCs

Boy with signs of Parinaud oculoglandu-
lar syndrome, with painless, nonpurulent
conjunctivitis and ipsilateral preauricular lymphadenopathy. These findings, combined with the cervical
lymphadenopathy and his exposure to a kitten, make cat-scratch disease, or Bartonella henselae infection,
the most likely possibility. Although most patients who have cat-scratch disease report some contact with
kittens or cats, many do not recall being scratched. Cats younger than 1 year are most likely to transmit the
organism to humans; human-to-human transmission does not occur

Il PucyHok 25.4

[paHynboMa manbus y 6-piyHOro xnomuuka i3

H PucyHok 25.3 XBOPOBOK KOTAUMX MOAPANMH. Lle Tunose yww-

NigwenenHuit nimdaaeHiT Npu XBOPO6I KOTAUMX KOZKEHHS ASIHK BXIAHWX BOPIT, sIKe BUHUK/IO

NOAPANUH npnbansHo 3a 10 AHiB A0 MOABY perioHapHoi
nimpageHonarii

Il PucyHok 25.5

Manynu B Micusx NPOHWKHEHHS iHdeKLii Ha 06-
NNYYi naLieHTa i3 XBOpo6OHo KOTAUUX MOAPAMMH

M Image 25.3 M Image 25.5
Submental lymphadenitis due to cat-scratch M Image 25.4 Papules at inoculation sites on the face of a pa-
disease Cat-scratch granuloma of the finger of a 6-year- tient with cat-scratch disease

old white boy. This is a typical inoculation site
lesion, which was noted about 10 days before
the development of regional lymphadenopathy

H PucyHok 25.6

Manynn B Micuax npo-
HUKHEHHS iHdeKLii Ha
pyui nauieHTa i3 XBo-

Il PucyHok 25.7

KpOB'AHNCTO-THIAHWIA eKcyAaT, acnipoBaHwii
i3 MaxBoBOro By3na MaLieHTa i3 XBOpO6OH
KOTAYMX noapsnuH. HagaHo M. Rajnik, MD,

poboto  KOTAYMX Mo- FAAP
APSANVH
H Image 25.7
M Image 25.6 Sanguinopurulent exudate aspirated from the

A papule at each of
2 inoculation sites on
the arm of a patient
with cat-scratch dis-
ease

axillary node of a patient with cat-scratch dis-
ease. Copyright Michael Rajnik, MD, FAAP

MaTepian 3axuLeHnin aBTOPCbKMM NpaBoM www.medpublish.com.ua
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Il PucyHok 25.8

[paHy/bOMa MasbLis Npu XBOPO6i KOTAUMX Mo-
APANVH Y 12-piYHOr0 X10M4MKa 3 ypakeHHSM
NiKTbOBUX NiMATULHWMX BY3NiB (AMB. pyc. 25.9).
HagaHo M. Rajnik, MD, FAAP

Image 25.8

Cat-scratch disease granuloma of the finger in a
12-year-old white boy with epitrochlear node in-
volvement (see Image 25.10). Copyright Michael

Il PucyHok 25.9

THIAHWA afeHiT NiKTboBUX NiMATUUHUX BY3-
NiB NPV XBOPOBI KOTAUVX MOAPSMNH Y XN0N4U-
Ka i3 rpaHyNbLOMOK NanbLgs, 306paxeHoro Ha
puc. 25.8. HagaHo M. Rajnik, MD, FAAP

Image 25.9

Epitrochlear suppurative adenitis of cat-scratch
disease in the boy in Image 25.8 with a cat-
scratch granuloma of the finger. Copyright Mi-

caT-scraTcH DIseasE BN

Il PucyHok 25.10

3ipuacTuii MikpoabcLec y nimdaTnuHoMy By3ni
naLieHTa i3 XBOpobOo KOTAUMX NOAPSMVH (dap-
6yBaHHs cpibnom 3a Warthin-Starry, opuriHans-
He 36inbLieHHs x158). HagaHo C. Paddock, MD

Image 25.10

Stellate microabscess in the lymph node of a pa-
tient with cat-scratch disease (Warthin-Starry sil-
ver stain; original magnification x158). Courtesy

Rajnik, MD, FAAP chael Rajnik, MD, FAAP of Christopher Paddock, MD

Il PucyHok 25.11

[paHyNbOMaToO3He  ypaXKeHHA OCHOBW  BEUKO-
ro nanbuUg nNpasol KWCTi y 4-piyHOro xnonuvika is
XBOPO6OK KOTAUMX MOAPANMH. HagaHo Centers
for Disease Control and Prevention/Dr T.F. Sellers,
Emory University

H Image 25.11

A granulomatous lesion of cat-scratch disease at the
base of the right thumb in a 4-year-old white boy.
Courtesy of Centers for Disease Control and Preven-
tion/Dr Thomas F. Sellers; Emory University

Il PucyHok 25.12
MpaBobiuHa naxsoBa nimMdageHonatis y
4-piuHOro X710M4MKa i3 XBOPO6OK KOTAUMX
noApsnuH. HaaaHo E. Fajardo, MD

Il PucyHok 25.13

MaxsoBui  nimpageHit y
3-piyHOi AiBUMHKM i3 XBO-
PO6OI0 KOTAYMX MOAPAMMH.
HagaHo E. Fajardo, MD | (e 252

A 4-year-old Asian boy with right axillary
lymphadenopathy due to cat-scratch disea-
se. Courtesy of Ed Fajardo, MD

H Image 25.13

Inguinal lymphadenitis due
to cat-scratch disease in a
3-year-old white girl. Cour-
tesy of Ed Fajardo, MD

Il PucyHok 25.14

[iBi BUpa3ky AiameTpom 8 MM i3 NiABMLLEHUMM Kpasimu | nanyna 6ins 36inbLIeHOro i vyTaun-
BOrO Mig Yac nanbnawii 3a4HbOLNIAHOIO NiMpaTyHOro By3na. Lia 3-piyHa giBunHka byna
NoApANaHa KoLeHsM Ha Luui 3 1iBoro 60Ky, Lo CMPUYMHWIO NOSBY rinepemii Ta Habpsiky
Ha 5-7 AeHb. Ha ypaxeHiii AinsiHLi NOCTYNoBO yTBOPMAACS BUPa3ka, Lo NOBINbHO 3arotoBa-
nack. Fapauku He 6yno, xoua AUTUHA ByNa MEeHLU aKTUBHOK NPOTArOM HACTYMHWX KibKOX
AHIB i ckapxwunacs Ha 6inb y KiHUiBkax. Yepes 1 TWX. PO3BMHYBCS Habpsik 3aAHbOI rpynu
LINIAHKX NiMdaTUYHMX By3niB. Ceponoriunuii Tect bys No3nTnBHUM A0 Bartonella henselae.
Micna kypcy asuTpOMILMHY CTaH AiBUnMHKM noninwmecs. Hagano W. Sorey, MD

H Image 25.14

This 3-year-old was previously scratched on the left side of her neck by a kitten. She developed
raised red bumps around the scratch on day 5. This area ulcerated slightly and was slow to heal.
No fever was noted, although she was less active for the next several days and complained that
her arms and legs were sore. She developed swollen posterior cervical lymph nodes about a week
later. Physical examination indicated two 8-mm ulcerations with raised borders and a papule near
an enlarged minimally tender posterior cervical node. Serology result was positive for Bartonella
henselae. She improved with time following a course of azithromycin. Courtesy of Will Sorey, MD

MaTepian 3axuLeHnin aBTOPCbKMM NpaBoM www.medpublish.com.ua
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Histoplasmosis

Clinical Manifestations

KniniuHi cuMnTOMY BMHMKAOTH MeHIIe HiK y 5 % oci6, in)iKOBaHMX
Histoplasma capsulatum. Ticromnnasmos KmacudikyloTb 3a/1eXXHoO Bif /10-
Kanisanii (7ereni abo fycemiHoBaHa iHgex1id), TpuBanocTi (rocTpumii,
migroctpuit abo XpoHiuHMI) i uKIivHOCTI (mepBuHHA iHpekiis abo
peakryBais). 3a3Buyail 3aXBOPIOBAHHA IIPOABIIAETHCS TOCTPYIM JIETeHe-
BJIM TiCTOII/TA3MO30M i3 Taps4KOI0, 03HOOOM, HEIPOLYKTVMBHIM KalllTeM
Ta He3fyXaHHsAM. [Ipu serkiit Gpopmi TUIOBMMM PEHTIeHOIOrTYHNMU
O3HaKaMJ/ € BOTHMUILEBI 3MiHI B JIeTeH:AX i3 MPUKOpeHeBOK abo Mepia-
CTUHAJIBHOIO a/IeHOITIATiE€r0; BeMMKa KiTbKiCTh 36y11HM1<a MOYKe IPU3BECTI
10 YTBOPEHHA AMQY3HMX iHTepCTULiaNbHUX ab0 PeTUKYIOHOAYIAPHIX
indinprpariB y nerensax. BinbIIicTh MAIi€HTIB OXYKYIOTh 63 NiKyBaHHS
4yepes 2—3 TIDK. ITiC/IA TTOABY CHMIITOMIB. 3apaKeHH: BETNKOIO KiNTbKiCTIo
CIIOp MOXKE€ CHPUYVHUTH TSDKKe YPaXKeHHA JIETEHb i3 BUCOKOKO rapsd-
KOI0, TiloKceMi€ro, [Uy3sHUMI PeTUKYIOHOAYIAPHUMY iH(IIbTpaTaMu
i TOCTpUMM peCHipaTOPHUM JIMCTPEC-CHHIPOMOM. YpaKeHHs Cepefio-
CTiHHA, AK NPaBUJIO, € YCKIAJHEHHsAM JIereHeBOro TiCTOIIasMosy, i3
MeJiacTHATbHUM JTiM]aIeHITOM, SKMIT MOXKe IIPU3BECTH [0 ypaKeHHs
AVXaTbHMX HUIAXIB Y Ma/lleHbKMX AiTell. TaKo)X MOXX/IMBMIT PO3BUTOK 3a-
a/IbHMUX CHHJPOMIB (epuKapAuT Ta PeBMATOIJHI CMHAPOMN); By3/IyBa-
Ta epuTeMa CIIOCTepiraeTbcs y MiITKiB i Jopocux. [lepBuHHe ypajkeH-
Hs IIKipY MiC/IA TPaBMU TPAIUIAETbCA HevacTo. XpOHIUHMIT KaBepHO3HMIT
JIET€HEeBMIA TiCTOIUIA3MO3 YKPalil PilIKO IiarHOCTYIOTb Y JiTelt.

JlvicemiHOBaHMIT TiCTOI/Ia3MO3 MOXKe OYTH caMO/TiMiTOBaHMM ab0 IIpo-
rpecuBHuM. [Iporpecusnuit guceminoBanmit ricrorrasmos (ITAIY) moxe
BUHMKATH Y 3[l0POBJX HOBOHAPOPKEHNX i JiiTert BikoM Ji0 2 pokiB abo fi-
Teif CTApIIOTro BiKy 3 MEPBUHHMM UM HAOYTUM K/ITHHHNMM iMyHOmedim-
TOM; PO3BUBATHCA Of[pasy MicC/sA TocTpoi iHdeKIii ab0 MaTy XpOHIYHMIA
epe6ir i3 MOBIIBHUM IIPOrpecyBaHHAM. Y JOPOCIMX BiH HajfdacTilre
criocrepiraerscst B oci6 3 imyHomedinurom (nanpuknaz, BUI-indekuis/
CHIJI, TpaHCIIaHTalliA OpraHiB, 3/10AKiCHi HOBOYTBOPEHHHA TOLIO) a60
BiKOM IoHaJ, 65 pokiB. Panni npossu IT/IT y miteit BKI04aloTh TpuBa-
JTy TapAYKY, 3aTPUMKY PO3BUTKY, T€IIaTOCTITIEHOMETalil0; 3a BifICy THOCTi
JIKYBaHHS — rinoTpodito, nudysHy ageHOmariio, THEBMOHI0, BUPA3Ku
CM30BMX 060TOHOK, IAHLNTOINEH 0, [IB3-cnHapom, kpoBoredi i3 Tpas-
Horo TpakTy. YpaxxeHHsa IJHC e Tunosum cumnromom. Xponiuamit [T
y HOPOCTMX PO3BMBAETLCA MEPEBAXHO Ipy iMyHopedinmTax i Xapak-
TEPU3YETbCA TPUBA/IOK IaPAYKOK, HiYHOK INTAMBICTIO, 3MEHLIEHHAM
MacH Tisla, BTOM/IIOBAHICTIO, F€IaTOCIIEHOMETATi€10, BMPasKaMy CIM30-
BIUX 000/IOHOK, HeJIOCTATHICTIO HA[HUPKOBYUX 3a/I03 Ta IAHIUTOIEHIEI0.
Knininmcram cmif 3Bepratyi yBary Ha PU3MK IOIIVPEHHS €H/IeMiYHMX
MiKO3iB y IIaIi€HTIB, AKi OTPUMYIOTh AHTATOHICTH (PaKTOPY HEKPO3Y MyX-
JIMH-O i TPOTUPEBMATUYHI ITPeIapaTht.

Etionorisa

H. capsulatum BapianT capsulatum — 1e TepMi4HO AMMOpPGHUIT eHpe-
MIYHUIT TPUOOK, SKNUIT POCTE B HABKOJMIIHBOMY CEPEIOBUII Y BUITIA-
i MiKpOKOHIiitHUX QopM 1Bifi, ajle nepeTBOPIOETHCA Ha PLKIKOBY
dopmy mipu 37 °C (98,6 °F). H. capsulatum Bapiaut duboisii € IpuanHo0
adpMKaHCHKOTO TiCTOINA3MO3Y i TpaIvIAeTbcsA Tinbku B LleHTpanbHii
ta 3axigHin Appui.

Enigemionoris

TicTonasmMos nommpenuii y 6i1burocTi kpain ity (Bxmovaroun Ad-
puxy, Amepuky, Asio Ta €spomny), eHfemiunnit y IlenTpanbHiit yac-
tuHi CIIIA, 3okpema B monmHax pidok Miccicimi, Oraito Ta Miccypi.
3apakeHHs1 BiffOyBa€TbCs IIPY BMXAHHI KOHIfii, SIKi IIOTPAIVIAIOTH ¥
IOBKI/UIS 3 TyaHO /IeTIUMX Muiueit a6o mraxiB. Kinekicts 36yaHuKa,

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

Histoplasma capsulatum causes symptoms in fewer than 5% of infect-
ed people. Clinical manifestations are classified according to site (pul-
monary or disseminated), duration (acute, subacute, or chronic), and
pattern (primary or reactivation) of infection. Most symptomatic pa-
tients have acute pulmonary histoplasmosis, a self-limited illness char-
acterized by fever, chills, nonproductive cough, and malaise. Typical
radiographic finding in mild infections is an area of focal pneumonitis
associated with hilar or mediastinal adenopathy; high inoculum ex-
posure can result in diffuse interstitial or reticulonodular pulmonary
infiltrates. Most patients recover without treatment 2 to 3 weeks after
onset of symptoms. Exposure to a large inoculum of conidia can cause
severe pulmonary infection associated with high fevers, hypoxemia,
diffuse reticulonodular infiltrates, and acute respiratory distress syn-
drome. Mediastinal involvement, usually a complication of pulmonary
histoplasmosis, includes mediastinal lymphadenitis, which can cause
airway encroachment in young children. Inflammatory syndromes
(pericarditis and rheumatologic syndromes) can also develop; erythe-
ma nodosum can occur in adolescents and adults. Primary cutaneous
infections after trauma are rare. Chronic cavitary pulmonary histoplas-
mosis is extremely rare in children.

Disseminated histoplasmosis can be self-limited or progressive. Pro-
gressive disseminated histoplasmosis (PDH) can occur in otherwise
healthy infants and children younger than 2 years or in older children
with primary or acquired cellular immune dysfunction. Progressive dis-
seminated histoplasmosis can be a rapidly progressive illness following
acute infection or can be a more chronic, slowly progressive disease.
Progressive disseminated histoplasmosis in adults occurs most often in
people with underlying immune deficiency (eg, HIV/AIDS, solid organ
transplant, hematologic malignancy, biologic response modifiers includ-
ing tumor necrosis factor antagonists) or in people older than 65 years.
Early manifestations of PDH in children include prolonged fever, failure
to thrive, and hepatosplenomegaly; if untreated, malnutrition, diffuse
adenopathy, pneumonitis, mucosal ulceration, pancytopenia, dissemi-
nated intravascular coagulopathy, and gastrointestinal tract bleeding can
ensue. Central nervous system involvement is common. Chronic PDH
generally occurs in adults with immune suppression and is characterized
by prolonger fever, night sweats, weight loss, and fatigue; signs include
hepatosplenomegaly, mucosal ulcerations, adrenal insufficiency, and
pancytopenia. Clinicians should be alert to the risk of disseminated en-
demic mycoses in patients receiving tumor necrosis factor-a antagonists
and disease-modifying antirheumatic drugs.

Etiology

H capsulatum var capsulatum is a thermally dimorphic, endemic fun-
gus that grows in the environment as a microconidia-bearing mold but
converts to its yeast phase at 37°C (98.6°F). H capsulatum var duboisii
is the cause of African histoplasmosis and is found only in central and
western Africa.

Epidemiology

H capsulatum is encountered in most parts of the world (including
Africa, the Americas, Asia, and Europe) and is highly endemic in the
central United States, particularly the Mississippi, Ohio, and Missouri
river valleys. Infection is acquired following inhalation of conidia that
are aerosolized by disturbance of soil or abandoned structures contam-
inated with bat guano or bird droppings. The inoculum size, strain vir-
ulence, and immune status of the host affect the severity of the ensuing
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Y ricronnasmos

BipY/IEHTHICTb IITAaMiB Ta iMyHHUI CTATyC JIIOAUHYU 3yMOBJIIOIOTD TSXK-
KicTb 3axBOproBaHH:. [HQEKIisl TPAIUISETCS Y BUIISIAL CIOPALMYHUX
BUIAJIKIB 4 CIIa/axiB, AKIO MOTOAHI yMOBM (CyXa i BiTpsHa 1oropa)
CIIPMAITD HOMIMPEHHIO CIOp 36y[HNMKa, a60 Y BUITIAMI TOKA/TbHIX CIIa-
naxiB. EHieMiuHi crranmaxy 3aXxBOpIOBaHHS [IOB s13aHi 3 peKpealiiiHo Ta
npodeciiiHo0 AisIbHICTIO (HAIPUKIAA, BUPYOKa fepeB, GyAiBHULTBO,
3eM/IAHI po6OTH, 3HEeCeHHA OyJiBenb, OUYMILEHHA 3a0pyfHeHux Oymi-
Benb). Ilepenaya Bify mopuHM KO MIORMHY He Bif0yBaeThcs. [lonepenms
indexuis sabesnedye yacTKOBUIT IMYHITeT; MO>K/INBa peiHdeKIia y pasi
MOTPAIIIHHA BE/IMKOI KiTbKOCTi crop.

IHKy6auiiiHu nepiog,

Bapiabenbuuit, 3a3Bu4aii Bif 1 10 3 TIK.

AiarHocTuka

KynbTuByBaHHA — OCHOBHMII MeTop miarHoctuxu. H. capsulatum 3i
3pasKiB KiCTKOBOTO MO3KY, KPOBi, MOKDOTMHHS i TKaHMH POCTYTb Ha
CTaH/IAPTHMUX MIKOJIOTIYHUX CepefloBUILAX NPOTAroM 1-6 Tik. Metop,
Ji3UC-LieHTpUQYryBaHHs € KPAIVIM JJIS JOCTiPKeHHs KpOBi. Buspien-
usa THK 36ynHmKa fae 3MOTy WIBMJKO MiATBEpANTH AiarHO3. IneHTn]i-
Kallis BHYTPilIHbOK/ITUHHYX APDKIKOBUX GopM miaxom dapbysaH-
H: 3a Gomori (MeTeHaMiHOM i cpi6a HiTpaTOM a00 IHIIMMYU MeTORAMM)
y TKaHMHaX, KPOBi, KICTKOBOMY MO3Ky 260 6pOHX0a/IbBEONIAPHIi pifuHi
MiATBEPIKYE HiarHO3 TiCTOI/Ia3MO3Y IPY CYMHIBHMX K/IiHIYHUX, ellifie-
MIO/IOTiYHNMX Ta {HIINX TAGOPATOPHUX AAHMX.

BusiBnennst antureny H. capsulatum y Kposi, cedi, 6poHXOa/nbBEO-
nApHiN pinguai a6o CMP MoXx/IMBe 3a JJOIIOMOTOI0 eKCIIPec-TeCTy, 0-
CTYIHOIO y KOMePLiliHiil Mepexi. [locmipKenHs 3paskiB KpoBi ii cedi
€ Hailbi/IbII Yy T/IMBUM METOJOM IIPY TOCTPili lereHeBiit Gpopmi TAXKKO-
ro crynens i ITJIT. PesynbraTu OyBaloTh TMMYacOBO MO3UTUBHMMM Ha
II0YaTKy JIiKyBaHHA TOCTPOTO JIeT€HeBOro ricronnasmosy. Heratusaui
pesynbTaT TECTY He € Mi[[CTaBOI0 JIA BUK/IIOUEHH Jiarnosy. ko pe-
3yJbTaT CIIOYATKY IMO3UTUBHII, aHTUT€HHMIT TECT JOIIOMAarae KOHTPO-
JIIOBATY BifTIOBiib Ha JIKyBaHHs, BUABIATH peUuguBu abo peindex-
wito. IlepexpecHi peaxiii TpamIsoThCs y MALiEHTIB i3 61acTOMIKO30M,
KOKIM/i0IJOMiKO30M, I1apaKOKIUJiOiJOMIKO30M Ta MeHiluIio30M.
Kiinivsi i1 enifemionoriuti BifMiHHOCTI fonomaraiors andepeniioba-
TU 1Ii 3aXBOPIOBAHHA.

CepororiuHi ZoCmifKeHHA JOCTYIHI i HaibiIbll KOPMUCHI TpK Mifro-
cTpiit abo XpoHiuHiil mereHesiit Gpopmi. HapocTaHHSA TUTPY aHTHUTIN
y 4 pasu B ApDKIKOBII un MitesApHiit ¢asi abo turp 1:32 i 6inbure y
6ynb-IKOMY TeCTi € JOCTOBIPHMM IiTBEPIKEHHAM aKTMBHOI UM He-
1 o7iaBHbOI iHGeKii y marienTiB, AKi Mam KOHTAKT 3i 36ygHUKOM 260
JKIBYTD B eHJIeMiYHMX perioHax. [lepexpecHi peakiii MOXyTb cripudn-
utoBatn Aspergillus spp., Blastomyces dermatitidis ta Coccidioides spp.
Merop, imyHopuysii 6inbin crienndivnmii, HDK peakilis 3B A3yBaHH:I
KOMIIJIEMEHTY, ajle OCTaHH: € Yy T/IMBiIIO.

NikyBaHHSA

HisTorLasmosis  [EX)

illness. Infections occur sporadically, in outbreaks when weather con-
ditions (dry and windy) predispose to spread of conidia, or in point-
source epidemics after exposure to activities that disturb contaminated
sites. In regions with endemic disease, recreational and occupational ac-
tivities, such as playing in hollow trees, caving, construction, excavation,
demolition, farming, and cleaning of contaminated buildings, have been
associated with outbreaks. Person-to-person transmission does not oc-
cur. Prior infection confers partial immunity; reinfection can occur but
requires a larger inoculum.

Incubation Period

Variable; usually 1 to 3 weeks.

Diagnostic Tests

Culture is the definitive method of diagnosis.

H capsulatum organisms from bone marrow, blood, sputum, and tis-
sue specimens grow on standard mycologic media in 1 to 6 weeks. The
lysis-centrifugation method is preferred for blood cultures. A DNA
probe for H capsulatum permits rapid identification of cultured isolates.
Demonstration of typical intracellular yeast forms by examination with
Gomori methenamine silver or other stains of tissue, blood, bone mar-
row, or bronchoalveolar lavage specimens strongly supports the diagno-
sis of histoplasmosis when clinical, epidemiologic, and other laboratory
studies are compatible.

Detection of H capsulatum antigen in serum, urine, bronchoalveolar la-
vage fluid, or cerebrospinal fluid using a quantitative immunoassay is
possible with a rapid, commercially available diagnostic test. Antigen
detection in blood and urine specimens is most sensitive for severe,
acute pulmonary infections and for progressive disseminated infec-
tions. Results are often transiently positive early in the course of acute,
self-limited pulmonary infections. A negative test result does not exclude
infection. If the result is initially positive, the antigen test is also useful
for monitoring treatment response and, thereafter, promptly identifying
relapse or reexposure to H capsulatum conidia. Cross-reactions occur in
patients with blastomycosis, coccidioidomycosis, paracoccidioidomyco-
sis, and penicilliosis; clinical and epidemiologic distinctions aid in differ-
entiating these entities.

Serologic testing is available and is most useful in patients with subacute
or chronic pulmonary disease. A 4-fold increase in yeast-phase or myce-
lial-phase complement fixation titers or a single titer of 1:32 or greater in
either test is strong presumptive evidence of active or recent infection in
patients exposed to or residing within regions of endemicity. Cross-re-
acting antibodies can result from Aspergillus species, Blastomyces der-
matitidis, and Coccidioides species infections. The immunodiffusion test
is more specific than the complement fixation test, but the complement
fixation test is more sensitive.

Treatment

IMyHOKOMITIETEHTHI AiTH 3 HEYCK/TafHEHNMI a00 TIETKIUMI 9I CePefHbO-
TKKUME (GOPMaMi TOCTPOTO JIETEHEBOTO TiCTOIIA3MO3y MOXYTb He
norpebyBary IpoTUrprbKoBoi Teparii, OCKinbKM iHeKIis 3a3B1Iail €
caMoiMiTOBaHOW. IIpoTe AKIIO CTaH XBOPOTO HE IOJLIIIYEThCA IIPO-
TATOM 4 TVDK., CJIifl IPU3HAYUTHU iTPAaKOHA30/ Ha 6—12 TIDK.

Ins nikyBaHHA TSDKKUX a00 [MceMiHOBaHUX (OPM PEKOMEHAYIOTh
BUKOPMCTOBYBATU JHIIgHMIT mpemnapar amorepuuuny B i3 nacrym-
HJM IIepPeXOJoM Ha iTpakoHasos. BinburicTp ¢axiBIiB BBaXaloTh, 110
iTpakoHa3on Kpamuit 3a inmr asomu. ITompu Te mo jioro 6esmevHicTh
Ta e(DeKTUBHICTD y JjiTell He BU3HAYEH], JOCBif CBIAYNTD, IO IIpenapar
nobpe neperocutbes i € edpexruBHuM. CepenHs KOHLEHTpaList iTpako-

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

Immunocompetent children with uncomplicated or mild-to-moder-
ate acute pulmonary histoplasmosis may not require antifungal ther-
apy because infection is usually self-limited. However, if the patient
does not improve within 4 weeks, itraconazole should be given for 6 to
12 weeks.

For severe or disseminated infections, a lipid formulation of amphoter-
icin B followed by itraconazole is recommended. Itraconazole is pre-
ferred over other azoles by most experts. Although safety and efficacy
of itraconazole for use in children have not been established, anecdotal
experience has found it to be well tolerated and effective. Serum trough
concentrations of itraconazole should be 1 or greater but less than
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HA30JTy B CUPOBATI[i KPOBi Ma€ CTAHOBUTU 1 MKI/MJI 4 BUILE, aj/ie MEH-
e Hixk 10 MKr/m; ii c/1ify BusHauaTy yepes 2 TVOK. Tepartii.

IIpu TsHKKOMY Iepebiry rocTporo JereHeBOro riCTOIIasMo3y 3aCTOCO-
BYIOTb JiNigHMit mpemapar amoTtepuunny B npotsarom 1-2 tiok. ITic-
71 KJIIHIYHOTO IOJIIIIEHHS PEKOMEHTYIOTh IPU3HAYUTI iTPAaKOHA30/
me Ha 12 TK. 3aCTOCyBaHHA METMIIPENHI30NOHY MPOTATOM IePIINX
1-2 TyoK. Tepanii MOXK/IMBE B pa3i BUHMKHEHHA TAKKUX pecllipaTOpHUX
YCK/TaJTHEHD.

VYci manienT i3 XpOHIYHIM JIET€HEBMM TiCTOIIa3MO30M l'IOTpe6yIOTb JTi-
KyBaHHA. [Ipu erkoMy a60 cepeHbOTKKOMY IIepebiry 3acTOCOBYIOTh
iTpPaKOHA307 MPOTATOM 1-2 POKiB. ¥ TKKMX BUIA[KaX CIIOYATKy CIIif
HPU3HAYNTY T HUIT TperapaT am$poTepuiHy B, a 1oTiM iTpakoHa3oI.

MepiacTuHasbHi 1 3ananbHi nposiBu iHdeKIii, K IpaBuUIo, He MOTpe-
6yroTh npoTUrpnbKoBOi Tepamil. IIpote cMMITOMY MeJiacTUHAIBHOTO
afleHITY, AKMIT CIPUYMHIOE 06CTPYKIIio 6POHXIB, CTPaBOXORY a00 iHIIIX
AQHATOMIYHVX CTPYKTYP, MOXKYTb 3MEHIIYBATICA ITif] BIVIMBOM KOPOTKIX
KYPCiB KOPTMKOCTEPOI/IiB; y IIMX BUIIA/IKaX OJHOYACHO NPU3HAYAKOTh iT-
pakonason nmpotsirom 6-12 k. [linsHuit Gpibpo3 opraHis cepenocTiHHs
6e3 rpaHy/IbOMAaTO3HOTO 3aIla/IbHOTO KOMIIOHEHTa He pearye Ha IpOTH-
rpUOKOBY Tepariiio, TOMY y CKIafHUX BUIIaJKaX MOXKe 3Ha[JOOUTICSA Ole-
patuBHe BTpy4YaHH:A. [Ipy nepukapauTi ii peBMaTONOTIYHIX CMHAPOMAX
MO>KHA ITPM3HAYATI HECTEePOIIHi IIpOTH3aa/bHi 3ac006M.

JIns nikyBaHHA cepefHbOTKKOro i Tskkoro IIIT y miteit mpemnapa-
TOM BUOOpY € simiguuit amdorepurya B, kypc — minimym 2 k. Ilic-
Il K/IiHIYHOTO MOJIMIIeHHA Ta 3HIDKEHHS KOHIleHTpauii anTureny H.
capsulatum y cupoBariii KpoBi IIepeXoiATh Ha epPOPaIbHIII iTpaKoHa-
3071 mpoTsiroM 12 Tyok. IatjienTaM i3 TSOKKMM repe6irom, CMHApOMaMu
HePBUHHOTO iMyHOAedinnTy a60 HabyTHM iMyHOFebILINTOM, AKMIT He-
MOXX/IMBO KODEryBaTH, a60 TalieHTaM i3 penuMBOM, He3BOXKAKYN Ha
BiATIOBifHY Teparifo, MOXXe 3HaZ0ONTHIC TpuBana Teparis (fo 12 mic.).

Il PucyHoK 65.1

Il PucyHoK 65.2
JlereHeBwiA TicTiouwT, WO MICTUTL 6araTo Apix-

BeretatuBHi cnopn  (KOHiAii):  MaKpoKOHiaji
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10 mcg/mL. Concentrations should be checked after 2 weeks of therapy
to ensure adequate drug exposure.

For severe, acute pulmonary infections, treatment with a lipid formula-
tion of amphotericin B is recommended for 1 to 2 weeks. After clinical
improvement occurs, itraconazole is recommended for an additional
12 weeks. Methylprednisolone during the first 1 to 2 weeks of therapy
may be considered if severe respiratory complications develop.

All patients with chronic pulmonary histoplasmosis should be treat-
ed. Mild to moderate cases should be treated with itraconazole for 1 to
2 years. Severe cases should be treated initially with a lipid formulation
amphotericin B followed by itraconazole for the same duration.

Mediastinal and inflammatory manifestations of infection generally do
not need to be treated with antifungal agents. However, mediastinal ad-
enitis that causes obstruction of a bronchus, the esophagus, or another
mediastinal structure may improve with a brief course of corticosteroids.
In these instances, itraconazole should be used concurrently and contin-
ued for 6 to 12 weeks. Dense fibrosis of mediastinal structures without
an associated granulomatous inflammatory component does not re-
spond to antifungal therapy, and surgical intervention may be necessary
for severe cases. Pericarditis and rheumatologic syndromes may respond
to treatment with nonsteroidal anti-inflammatory agents.

For treatment of moderately severe to severe PDH in an infant or child,
a lipid formulation of amphotericin B is the drug of choice and is usually
given for a minimum of 2 weeks.

When the child has demonstrated substantial clinical improvement and a
decline in the serum concentration of Histoplasma antigen, oral itracon-
azole is administered for 12 weeks. Prolonged therapy for up to 12 months
may be required for patients with severe disease, primary immunodefi-
ciency syndromes, or acquired immunodeficiency that cannot be reversed,
or patients who experience relapse despite appropriate therapy.

Il PucyHok 65.3

KoHigiopopu Histoplasma capsulatum. 36yaHWK
pocTe y IpyHTi Ta B Matepiani, 3abpysHeHOMY
cekpeTamm KaxaHis abo nraxis. Cnopu notpan-

[PKOBVIX KNITUH Histoplasma capsulatum. HagaHo
Centers for Disease Control and Prevention/Dr
J.T. McClellan, Lexington, KY

Il Image 65.1

Pulmonary histiocyte containing numerous
yeast cells of Histoplasma capsulatum. Courtesy
of Centers for Disease Control and Prevention/
Dr J.T. McClellan, Lexington, KY

MaTepian 3axuLeHnin aBTOPCbKMM NpaBoM

Histoplasma capsulatum (dapbyBaHHs ToNyiaun-
HOBWM CVHIM); MIKPOKOHIZji Takox HasBHi. Haaa-
Ho Centers for Disease Control and Prevention

Image 65.2

Asexual spores (conidia). Tuberculate macroco-
nidia of Histoplasma capsulatum (toluidine blue
stain). Microconidia are also present. Courtesy
of Centers for Disease Control and Prevention

NS0Tb Y MOBITPSA i3 3apaxeHoro rpyHTy. Baw-
XaHHS CNOp CNPUYMHIOE NereHeBwiA rictonnas-
Mo3. HagaHo Centers for Disease Control and
Prevention/L. Ajello, MD

Image 65.3

This photomicrograph reveals a conidiophore
of the fungus Histoplasma capsulatum. H cap-
sulatum grows in soil and material contaminat-
ed with bat or bird droppings. Spores become
airborne when contaminated soil is disturbed.
Breathing the spores causes pulmonary histo-
plasmosis. Courtesy of Centers for Disease Con-
trol and Prevention/Libero Ajello, MD
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Il PucyHok 65.5

KynbTypa Histoplasma capsulatum Ha arapi Sabhi, By
potLeHa 3a Temnepatypy 20 °C (68 °F). Mo3nTnBHUI
LUKIPHWIA TECT Ha ricTonaa3MiH cnocTepiraetbes y 80 %
0Ci6, Ki XVBYTb B €HAEMIYHNX perioHax (Hanpuknag,
CxiaHa i LleHTpanbHa yactuHn CLUA). HagaHo Centers
for Disease Control and Prevention /Dr W. Kaplan

H Image 65.5

Pictured is a Sabhi agar plate culture of the fungus
Histoplasma capsulatum grown at 20°C (68°F). Positive
histoplasmin skin tests occur in as many as 80% of the

Il PucyHok 65.4

Histoplasma_ capsulatum ($ap6ysaHHs meTeHa- people living in areas where H capsulatum is common,
MiHoM i cpibna wiTpaTom). HagaHo Centers for such as the eastern and central united States. Courtesy
Disease Control and Prevention of Centers for Disease Control and Prevention/Dr Wil-
liam Kaplan
H Image 65.4

Methenamine silver stain reveals Histoplasma
capsulatum fungi. Courtesy of Centers for Dis-
ease Control and Prevention

Il PucyHok 65.6

Konowii Histoplasma capsulatum (niBopyy - Ha arapi Sabouraud, npaBopyd - Ha arapi Sabhi), Lo € Halinowu-
PEHILLOK NPUYMHOK FPUBKOBUX PecripaTOpPHYX iHPEKLiiA y CBiTi. Xoua 6inbLUiCTb IHPEKLiA MatoTb nerkuii
nepebir, 10 % BUNaAKiB MOXYTb BYTV 3arpo3NMBIMUN ANS XWUTTS, HaNPUKAaZ, 3ananeHHa nepukapaa i ¢iopos
BeNVIKVX KPOBOHOCHUX CyAunH. HagaHo Centers for Disease Control and Prevention

Il Image 65.6

These 2 slant cultures grew Histoplasma capsulatum colonies (left tube: Sabouraud agar; right tube: Sabhi agar).
H capsulatum is the most common cause of fungal respiratory infections globally. While most infections are
mild, 10% of cases can be life-threatening, such as inflammation of the pericardium and fibrosis of major blood
vessels. Courtesy of Centers for Disease Control and Prevention

Il PucyHok 65.7 Il PucyHok 65.8 Il PucyHok 65.9
KanbLmnoikosaHi nprikopeHesi niMpaTnuHi By3- KanbLumnoikosaHi nprkopHeBsi niMdaTnyHi By Histoplasma capsulatum y ma3skax nepudepuny-
NV 31iBa, CNPUYMHEHI ricTonnasmosom, y 10-piy- 30iBa, CPUYMHEHI riCTONNAa3MO30M, Y AUTUHK Hoi KpoBi. ABTOpCbLKe Npaso M. Lepow
HOro X/10M4KKa npeny6epTaTHOro Biky
H Image 65.9
B Image 65.7 B Image 65.8 Histoplasma capsulatum in peripheral blood
A 10-year-old boy with calcified left hilar lymph A preadolescent with calcified left hilar lymph smear. Copyright Martha Lepow
nodes secondary to histoplasmosis nodes bilaterally secondary to histoplasmosis

Il PucyHok 65.10

Komm'toTepHa ToMorpadis: MOOAMHOKI  By3-
W nNpu nereHesoMy rictonnasmosi. HagaHo
Centers for Disease Control and Prevention

H Image 65.10

Computed tomography scan showing single pul-
monary nodule of histoplasmosis. Courtesy of
Centers for Disease Control and Prevention

MaTepian 3axuLeHnin aBTOPCbKMM NpaBoM www.medpublish.com.ua
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Il PuncyHok 65.11

PeHTreHorpadis opraHis rpyAHoi KAiTku: BUAHO
MiniapHi BOrHULLA YLLiNbHEHHS B 060X NereHsax
i TOHKOCTIHHY MOPOXHWHY 3 PiBHEM PigVHN
(cmpinka). ABTOpCbKe NpaBo American Society
for Clinical Pathology

Image 65.11

Chest radiograph showing miliary densities in
both lung fields plus a thin-walled cavity with a
fluid level. Copyright American Society for Clin-
ical Pathology

Il PucyHok 65.12

CeKkujiiH1in MaTepian nereHi: NoBePXHs PO3pisy
dibpokaseosHoro Bysna npu iHekwji, cnpuyu-
HeHiln Histoplasma capsulatum. ABTopcbke npa-
Bo American Society for Clinical Pathology

Image 65.12

Gross pathology specimen of lung showing cut
surface of fibrocaseous nodule due to Histoplas-
ma capsulatum. Copyright American Society for
Clinical Pathology
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PucyHok 65.13

Kommn'toTepHa TomMorpadisi: Knacu4Huin BapiaHt
rocTporo fiereHeBoro ricronnasmosy. HagaHo
Centers for Disease Control and Prevention

Image 65.13

Computed tomography scan of lungs showing
classic snowstorm appearance of acute histo-
plasmosis. Courtesy of Centers for Disease Con-
trol and Prevention

Il PucyHok 65.14

TicTonoriyHi 3MiHM Npu nereHeBoMy rictonnas-
MO3i. YacTkoBo KanbLmdikoBaHHWA $i6PO3HMI
By30.. HagaHo Centers for Disease Control and
Prevention/M. Hicklin, MD

Image 65.14

This partially calcified fibrocaseous nodule de-
picts the histopathologic changes associated
with histoplasmosis of the lung. Courtesy of
Centers for Disease Control and Prevention/
Martin Hicklin, MD

MaTepian 3axuLeHnin aBTOPCbKMM NpaBoM

Hl PucyHok 65.15

TicTonoriyHi 3MiHM Mpu nereHeBoMy rictonnas-
mo3i. HagaHo Centers for Disease Control and
Prevention/M. Hicklin, MD

Image 65.15

This micrograph depicts the histopathologic
changes associated with histoplasmosis of the
lung. Courtesy of Centers for Disease Control
and Prevention/Martin Hicklin, MD

Il PucyHok 65.16

licTonoriyHi 3MiHW Npw rictonnasmosi cenesin-
kv (papbyBaHHs 3a Gridley). HagaHo Centers for
Disease Control and Prevention/M. Hicklin, MD

Image 65.16

This micrograph depicts the histopathologic
changes associated with histoplasmosis of the
spleen (Gridley stain). Courtesy of Centers for
Disease Control and Prevention/Martin Hicklin,
MD
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