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Histoplasma capsulatum
More widespread than previously thought

Traditional histoplasmosis geographic areas
Eastern United States (Ohio and Mississippi, and River valleys)
Most of Latin America

Histoplasmosis in India
A histoplasmin skin-test positivity rate of 12.3% was reported in northern India between

the 1950s and 1970s. H. capsulatum was isolated from the soil of the Gangetic plains

Histoplasmosis in China

Histoplasmin survey — 1006 healthy individuals or patients with lung diseases
Prevalence: 6%-35%, according to the province

Proved disease — From 300 histo cases, 75% were considered autochthonous

Most (82%) from the Yangtze river valley
Autochthonous cases from African countries, Thailand, Myanmar,

Philippines, Australia and...

Antinori S, Am. J. Trop. Med. Hyg. 2014,




Global distribution of the Endemic Systemic Mycoses

- Paracoccidioides brasiliensis
- Histoplasma capsulatum
- Emergomyces africanus
l:l Coccidioides spp

- Talaromyces marneffei

www.cdc.gov
- Blastomyces spp




Case Presentation

® 04 y/o girl presented with a 06 mo. history of an ulcerated lesion on the
face

e She lived with her family in small farm. The mother referred contact with
domestic animals: chicken, cows, pigs

* Initial clinical diagnosis = mucosal leishmaniasis

* Proved histoplasmosis was documented by
histology and culture

* She was successfully treated with itraconazole

* Died at the age of 13 y/o from pneumonia related
to Autosomal Dominant Hyper — IgE Syndrome
(HIES)




Primary immunodeficiencies underlying Histoplasmosis

PID (HIES) is a rare autosomal-dominant (AD) immune defect
associated with lung, skin, and other infections, usually due to
Hyper-IgE Syndrome i ) i ) )
(HIES) bacteria or selected fungi. Lung infections and hemoptysis
GATA2 deficiency are the major cause of mortality and morbidity.
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Infectious organisms associated to HIES

US Immune - Deficiency Network
USIDNET Registry
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Clinical manifestations on children with
histoplasmosis

Depend on the pathogen and host factors

The fungus — Inoculum size, strain virulence, etc

The host — extremes of age (infants), malnutrition and
immunocompromising conditions that may lead to severe disease
AIDS, Malignancies, HSCT, SOT, Anti TNFs, Steroids, PID etc.

Asymptomatic infection is the most type of infection

Most of the published data on pediatric histoplasmosis are from
outbreaks and case reports



Kids chest radiographies




Characteristic

Entire Cohort in=73) MNon-ICCs[n=57] ICCs*[n=16)

[

Ape (median [IOR]) (years) 13(10-16) 13({9-16) 135(10-18) 4
Sex, male (n [%]) 41 (56] 35 (61) 6 (38) 15
Ethnicity {n [%])

Non-Hispanic/non-Latino 61 (B4] 46 (81) 15(594)

Hispanic,/Latino 1(1) 1{2) 0{0)

Not reported 11(15] 10{17) 1(6)

Exposure history [n [%])

Multiple 18 (5] 15 |26) 319

Farm or barn 6 (8) 47 2(13)

Bird 34) 2(4) 1(6)

a0il or construction 34 204 116)

Bat or cave Z213) 1(2) 11B)

None or not reported 41 (56) 33 [57) a8 (50]
Hospitalized (n [%]] 45 |62) 32 [54) 13 (81) 09
[uration of hospitalization 5(2-11) 3.5 [2-8) 1 {e—20) .001

{median [IQA]) [days]

Retrospective chort study in USA

Estimated burde73 patients with
proved (n=13)

or probable (n = 56)
Histoplasmosis

Age 3-18 y/o (mean=13 y/o)
Immunocompromised — 16

Unifocal/pulmonary = 71%
Disseminate = 21%

Ouellette et al. JPIDS, 2018



Diagnostic Evaluation in 73 Children With Histoplasmosis

Entine Cohaort Kon-CCs ICCs
NO. (%] of Positive Tests or NO. (%] of Fosithe Testsor NO. (%) of Fosithe Tedts or
Testing N Medizn (0A] Value N Mdedian (10A] Value N Mdadlan |I0A] value =
Culture
putum il 116 16 1 & 1] oRm 1
Bl Auid i} 1134 1 0o 4 1 {5 1
Tizsues Fil om 13 0o T o 1
Hislopathalogy
Thssue® L 1663 17 104Eg] T E{T} r
BAL Ruid B 113 q 00 L {5 1
Bone marrow 1 1100 0 1] 1 1 {100| 1
Lirine antigen 2| 16 [ 40 T8 13 BiEZ) I Gr—
Conceniration jng,fmi) L4 {3865 A6 L5 4) G4 {3107 F
Pulmaonany histoplazmaosis I8 s n 1] & TN z
Disspminaiad hislopasmosts 17 BT o 2033 ;| E{TE) IE?
Eipod antigen 48 0 35 11 31] 13 = i ] o
Conceniration jng,m) 13406749 0BG L1 5 TE{13-15T7] JF
Fuimonary histoplzsmaosis H {35 Fa 9{36| 4 T{E B
Disseminaiad histopasmosis 19 =T 10 20 | T{TE =
#niibody icompiement feation titer E8 i 47 &7 15 12 Ak A
=137 B0{T4) 40 {7E6| 10467 5
18-1116 =ThE:] T {13 1
<14 213 E{l1] {2 A
Fuimanazy histoplzsmaosis 48 Lad ] 1] il o] T (T} 14
Disseminaiad histiopasmosis Fil G [ 12 95| i T {38 B
Antibody immuncdiifusion? E8 BT 47| 15 B{ET) Az
Fulmaonary histoplasmeoesls 4B M 1] 32{m T T o
Disseminaisd hislopasmosis kil 14 (70§ 12 B{¥E| a BT 1

Ouellette et al. JPIDS, 2018



Disease severity (n [%]) Entire Cohort {n=73) MondCCs[n=57) ICCs*[n=16 P

Clinical Characteristics of 73 Childrer

Severe 15(21 1119 475
Moderate 33?45; 24:42: 91551 with Proven or Probable HISTO
Mild 75 [34] 72(39) 3(19]
Clinical syndromes (n [%]]
rulmenary 22 o T Immunocompromised kids
Proven a(12] 7012) 2(13)
Probable 43 (59) 38 (67) 5(31) 09 under anti TNFs
Hisseminated 21129 12121 A0 05 — with malignancies 5 patients with
Proven B(11] () 4 (75) )
Probable 13(18) B(14) 5(31) No AIDS patients
Signs and symptoms (n [%]1
— 0 - e0 T Forty-nine (67%) patients received
Fever 35 48] 75 (47) 1063} 3 .
Fatigue 26 (3] 20135) 6 (28] 1 antifungal therapy for HISTO
Shortness of breath 75 (34] 18(32) 7 (44] 4
Chest pain 20(27) 18(32) 2(13) 2 ltraconazole
Weight loss 18(25) 13(23) 5(22) 5
ymphadenopathy 1(15) 9(16) 2(13) 1 L-ampho B
Raste 4(5) 35 1(6) 1
Rales 34 3(5) 0 (0} 1
Splenomegaly 3[4 112) 2113 12
Hepatomegaly Z2(3) 1{3) 16} A4
Hepatosplenomegaly 101) 1{2) 0{0) 1 Ouellette et al. JPIDS, 2018
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Correlations among clinical syndromes
and age
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10 Sindromes clinicas que confundem se com Histoplasmose sis

* Infecdes pulmonares agudas * Meningite crénica
ou cronicas + Doenca de Addison

* Sindrome febril consuptiva « Ulceras orais crénicas

* Hepatoesplenomegalia febril e Endocardite cronica

* Febre de origem * Celulite e outras lesdes cutaneas
desconhecida em AIDS ou em imunodeprimidos
receptors de TOS

' * Diarréia crénica e sangramento
* Febre prolongada em usuarios intestinal

de corticoesterdides ou
imunobioldgicos

Kauffman CA Clin Chest Med 30: 217-225, 2009; Agudelo CA et al Am J Trop Med Hyg 87(6):1094-8, 2012
Ozdalga E et al J Gen Intern Med 27(9):1219, 2012; Yang et al. BMIC Infectious Diseases 2013, 13:143
Severo et al Rev Inst Med trop S Paulo set-out 1997; Assi MA et al Medicine 86(3): 162-169, 2007



Microbiologic Differential diagnosis of Histoplasmosis

As leveduras de H. capsulatum sao pequenas e intracelulares. Podem ser
confundidas com varios agentes intracelulares: Toxoplasma,
Trypanosoma, Pneumocystis, Candida, Leishmania, etc



Conclusions

Histoplasma capsulatum may affect children in the Americas
Mostly of the infected pediatric patients are asymptomatic

Disseminated histoplasmosis can be associated to several underlaying
conditions, including HIV

Most of the histoplasmosis pediatric data are extrapolated from adult
patients

Therapy of pediatric patients is also extrapolated from adults



But we know that children are not small adults
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