Chancroid (MONDO:0001797):
Comprehensive Disease Characteristics
Report

Disease: Chancroid | MONDO: MONDO:0001797 | ICD-10: A57 | ICD-11: 1A75 | MeSH:
D002602 | SNOMED CT: 3419005 | DO: DOID:11165 | Category: Infectious Disease Causative
agent: Haemophilus ducreyi (Gram-negative coccobacillus; NCBI Taxon 730)

Summary

Chancroid is an acute, curable, sexually transmitted bacterial infection caused by the
fastidious Gram-negative coccobacillus Haemophilus ducreyi. It classically presents, after a 3-5
day incubation, as one or more soft, painful, non-indurated genital ulcers with tender regional
(inguinal) lymphadenitis that progresses to suppurating buboes in roughly half of affected
individuals. It is a localized infectious disease, not a heritable disorder — there are no
human causal genes, pathogenic germline variants, inheritance patterns, or Mendelian
genetics associated with it. Consequently, several sections of the standard disease-
characteristics template (causal genes, variant classification, host genetic models, karyotyping,
etc.) are not applicable; the "genetics" of chancroid resides in the pathogen genome and
virulence factors, and the "host genetics" is limited to immune-response determinants of
infection outcome.

The pathophysiology is driven by a defined set of H. ducreyi virulence factors — HgbA-
mediated heme/hemoglobin acquisition (an obligate nutritional requirement and a protective
vaccine target), DsrA serum resistance, the anti-phagocytic lipoproteins LspA1/LspA2, and the
genotoxic tripartite cytolethal distending toxin (CdtA/CdtB/CdtC) — acting together with the
host cutaneous and dendritic-cell immune response, which ultimately determines whether
an inoculation site resolves spontaneously or progresses to a pustule/ulcer. Diagnosis is made
within the genital-ulcer-disease (GUD) syndrome by multiplex nucleic acid amplification
testing (NAAT/PCR), because H. ducreyi culture is insensitive and no FDA-cleared commercial
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assay is widely available. Treatment is highly effective: single-dose azithromycin 1 g PO or
ceftriaxone 250 mg IM, or multi-day ciprofloxacin or erythromycin, with buboes sometimes
requiring aspiration or drainage.

Chancroid causes no direct mortality and is fully curable, but its dominant public-health
importance is as a cofactor for HIV transmission and acquisition — the countries with the
greatest HIV burden historically had the highest chancroid prevalence. Male circumcision and
simple topical hygiene are protective, and the infection depends on high-partner-change
sexual networks (commercial sex work), giving it a "precarious epidemiological niche" that
makes it locally eradicable. Chancroid has declined dramatically worldwide and is now rare in
high-income countries, but persists in endemic pockets (e.g., ~22% of GUD PCR-positive in
Malawi, 2019-2022). Notably, over the past two decades H. ducreyi has re-emerged as a major
cause of non-sexually-transmitted chronic skin ulcers in children in yaws-endemic tropical
regions, where it is the leading differential diagnosis for yaws.

Key Findings

F001 — Chancroid is caused by H. ducreyi and presents as painful genital
ulcers with buboes

Multiple authoritative reviews (2017-2026) converge on the definition of chancroid as a
sexually acquired genital ulcerative disease caused by the fastidious Gram-negative
coccobacillus H. ducreyi, characterized by one or more soft, painful genital ulcers and regional
lymphadenitis that may develop into buboes. The 2017 European guideline states: "Chancroid
is a sexually acquired infection caused by Haemophilus ducreyi. The infection is characterized by
one or more genital ulcers, which are soft and painful, and regional lymphadenitis, which may
develop into buboes" (PMID: 28081686). A 2026 review reaffirms: "Chancroid, caused by
Haemophilus ducreyi, is a sexually transmitted genital ulcerative condition associated with
inguinal bubo formation" (PMID: 41046959). Key identifiers: ICD-10 A57, MeSH D002602,
MONDO:0001797. This information derives from aggregated disease-level resources
(guidelines, reviews) and controlled human infection studies, not individual EHR records.


https://pubmed.ncbi.nlm.nih.gov/28081686/
https://pubmed.ncbi.nlm.nih.gov/41046959/

OpenScientist Report

FO05 — Clinical natural history: 3-5 day incubation, soft painful ulcer, ~50%
bubo suppuration

The incubation period is 3-5 days. The typical lesion is a soft, non-indurated ulcer with a dirty
exudate at the base that is painful and exquisitely tender to palpation — a presentation that
contrasts sharply with the painless, indurated chancre of primary syphilis. Bubo (regional
lymphadenitis) formation is common, and about half of buboes suppurate: "The incubation
period is 3-5 days and the typical lesion is a soft nonindurated ulcer with a dirty exudate at the
base, which is painful and exquisitely tender to palpation. Bubo formation is common and about
half suppurate” (PMID: 6687703). Lesions are usually obvious in males but may go undetected
in women. Disease is localized rather than systemic.

Suggested ontology terms (phenotypes): genital ulcer (HPO region HP:0500089), inguinal
lymphadenopathy, painful skin lesion. Anatomical (UBERON): penis (UBERON:0000989),
prepuce, labia, inguinal lymph node (UBERON:0002450).

F003 — CDT and anti-phagocytic Lsp proteins are key virulence factors

H. ducreyi cytolethal distending toxin (CDT) is a tripartite toxin (CdtA, CdtB, CdtC). CdtB
possesses DNase-I-like activity that produces DNA double-strand breaks, triggering G2/M cell-
cycle arrest, cellular distension, and death of epithelial cells, keratinocytes, and immune cells:
"Once inside the cell, CdtB enters the nucleus and exhibits a DNase I-like activity that results in
DNA double-strand breaks. The eukaryotic cell responds ... by initiating a regulatory cascade that
results in cell cycle arrest, cellular distension, and cell death” (PMID: 17123907).

In the controlled human challenge model, the LspAl/LspA2 proteins (which inhibit
phagocytosis) are required to initiate disease. An IspAl IspA2 double mutant produced
significantly smaller papules and no pustules: "The pustule formation rates were 44% (95% CI,
5.8 to 77.6%) at parent sites and 0% (95% CI, 0 to 39.4%) at mutant sites (P = 0.009)" (PMID:
15271912). Papule size was 24.8 vs 39.1 mm? (P=0.0002). Suggested GO terms: DNA catabolic
process/deoxyribonuclease activity (CdtB), negative regulation of phagocytosis (LspA1/A2), cell
cycle arrest.

FO07 — Heme acquisition via HgbA is obligate and a protective vaccine
target
H. ducreyi has an obligate requirement for heme, which it acquires from the human host via

TonB-dependent transporters. Of three such receptors, only the hemoglobin receptor HgbA is
required to establish infection in the early human challenge model. Active immunization with


https://pubmed.ncbi.nlm.nih.gov/6687703/
https://pubmed.ncbi.nlm.nih.gov/17123907/
https://pubmed.ncbi.nlm.nih.gov/15271912/
https://pubmed.ncbi.nlm.nih.gov/15271912/
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native HghA (nHgbA) confers complete protection in the experimental swine model: "only the
hemoglobin receptor, HgbA, is required to establish infection during the early stages of the
experimental human model of chancroid. Active immunization with a native preparation of HgbA
(nHgbA) confers complete protection in the experimental swine model of chancroid” (PMID:
21646451). Passive transfer of anti-nHgbA serum protects against homologous (but not
heterologous) challenge by blocking hemoglobin binding. HgbA surface loops 4, 5, and 7 are
immunogenic; loops 5 and 7 are essential for hemoglobin binding.

F008 — Infection outcome is determined by the host cutaneous/dendritic-
cell immune profile

In experimentally infected human volunteers, the cutaneous response to H. ducreyi is
orchestrated by serum, polymorphonuclear leukocytes (neutrophils), macrophages, T cells, and
myeloid dendritic cells. This response either resolves spontaneously or progresses to pustule
formation: "This response either leads to spontaneous resolution of infection or progresses to
pustule formation, which is associated with the failure of phagocytes to ingest the organism and
the presence of Th1l and regulatory T cells" (PMID: 17893130). Volunteers reproducibly segregate
into pustule-formers (PP) and resolvers (RR): RR sites show transcripts of effective immune
function, while PP sites show a hyperinflammatory, dysregulated response, with differential
dendritic-cell polarization (DC1 vs regulatory DC). This is the closest thing to a host-
immunological susceptibility determinant for chancroid. Suggested CL terms: neutrophil
(CL:0000775), macrophage (CL:0000235), myeloid dendritic cell (CL:0000782), T-helper 1 cell,
regulatory T cell.

F004 — Treatment: single-dose azithromycin or ceftriaxone; multi-day
ciprofloxacin/erythromycin

Recommended first-line therapies are azithromycin 1 g PO once, ceftriaxone 250 mg IM once,
or erythromycin 500 mg PO 4x/day for 7 days; ciprofloxacin 500 mg twice daily for 3 days is an
effective alternative: "The recommended therapies--with azithromycin (1 g orally, once),
ceftriaxone (250 mg intramuscularly, once), or erythromycin (500 mg orally, four times a day for
7 days)--appear highly effective in the United States" (PMID: 10028106). HIV-infected and
uncircumcised men respond less well, and single-dose regimens may fail in HIV co-infection,
requiring follow-up. Suppurative buboes may require drainage: "Buboes may need additional
treatment with either aspiration or excision and drainage" (PMID: 41046959). A Cochrane review


https://pubmed.ncbi.nlm.nih.gov/21646451/
https://pubmed.ncbi.nlm.nih.gov/21646451/
https://pubmed.ncbi.nlm.nih.gov/17893130/
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of 7 RCTs (875 participants) found no statistically significant difference between macrolides
and comparators, supporting single-dose azithromycin as a convenient first-line choice (PMID:
29226307).

NCIT terms: Azithromycin (C1052), Ceftriaxone (C377), Ciprofloxacin (C376), Erythromycin
(C480). CHEBI: azithromycin (CHEBI:2955), ceftriaxone (CHEBI:29007).

F002 — Chancroid is an important cofactor for HIV transmission and
acquisition

Chancroid remains an important cofactor in both transmission and acquisition of HIV-1, and
countries with the greatest HIV burden historically had the highest chancroid prevalence:
"Chancroid, formerly a major cause of the genital ulcer disease syndrome, remains an important
cofactor in both the transmission and acquisition of HIV-1 infection. Those countries with the
greatest burden of HIV also have some of the highest prevalence rates of chancroid worldwide"
(PMID: 15918786). Quantitatively: "Chancroid is a common cause of genital ulcer in all 18
countries where adult HIV prevalence surpasses 8% and is rare in countries with low-level HIV
epidemics” (PMID: 11584729). This synergy — ulcer disruption of the epithelial barrier plus
recruitment of HIV-target immune cells — is the principal reason chancroid control was
promoted as an HIV-prevention strategy.

F006 — Male circumcision and hygiene are protective; commercial sex
networks drive risk

A systematic review/meta-analysis found circumcised men at lower risk of chancroid in six of
seven studies (individual RRs 0.12 to 1.11): "Circumcised men were at lower risk of chancroid in
six of seven studies (individual study RRs: 0.12 to 1.11)" (PMID: 16581731). Both circumcision
and simple topical hygiene greatly reduce infection risk: "Both simple, topical hygiene and male
circumcision greatly reduce risk of infection” (PMID: 11584729). H. ducreyi depends on sexual
networks with high partner-change rates (commercial sex work, male mobility); eliminating
infection from these core groups causes chancroid to disappear from the wider community.
Risk factors: commercial sex work, multiple/casual partners, poor genital hygiene,
uncircumcised status, low socioeconomic status, and HIV co-infection.


https://pubmed.ncbi.nlm.nih.gov/29226307/
https://pubmed.ncbi.nlm.nih.gov/29226307/
https://pubmed.ncbi.nlm.nih.gov/15918786/
https://pubmed.ncbi.nlm.nih.gov/11584729/
https://pubmed.ncbi.nlm.nih.gov/16581731/
https://pubmed.ncbi.nlm.nih.gov/11584729/
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FO11 — Diagnosis relies on multiplex NAAT/PCR; culture is insensitive; no
FDA-cleared test

Chancroid is diagnosed within the GUD workup alongside HSV-1/2 and Treponema pallidum.
Multiplex real-time PCR reliably detects all three from ulcer swabs and outperforms culture
and serology: "Real-time PCR technology can provide sensitive, rapid and reproducible evaluation
of GUD aetiology in a resource-limited setting” (PMID: 19066198). H. ducreyi is fastidious and
hard to culture (special media, ~75% maximum sensitivity). Etiology of GUD varies
geographically; multiplex PCR in Pune, India detected H. ducreyi in 23% of GUD: "The etiology
of GUD as determined by M-PCR was HSV (26%), H. ducreyi (23%), T. pallidum (10%), and
multiple infections (7%)"” (PMID: 9918324). CDC probable-case clinical criteria: painful genital
ulcer(s); no evidence of T. pallidum by darkfield/NAAT/serology =7 days after onset; typical
presentation with regional lymphadenopathy; negative HSV test.

F009 — Research models: temperature-dependent rabbit, experimental
swine, and human challenge

Three complementary models exist: (1) the temperature-dependent rabbit model for
virulence/vaccine studies (PMID: 22100216); (2) the experimental swine (pig) model, in which
nHgbA vaccination confers complete protection; and (3) the human challenge model, in
which volunteers are inoculated on the upper arm with H. ducreyi 35000HP: "We developed a
human infection model for Haemophilus ducreyi in which human volunteers are inoculated on
the upper arm. After inoculation, papules form and either spontaneously resolve or progress to
pustules” (PMID: 26374122). The human model has defined which virulence factors are
required (LspAl1/LspA2 required; CpxR not required — PMID: 21606544) and links the skin
microbiome to outcome. There is no established natural animal-reservoir disease; H. ducreyi is
considered an obligate human pathogen, though Class I strains circulate in non-human
primates in some regions.

FO10 — H. ducreyi has re-emerged as a cause of non-sexual chronic skin
ulcers in children

Over the past two decades the recognized epidemiological spectrum of H. ducreyi expanded to
include non-sexually-transmitted cutaneous ulcers in children in tropical regions (Western
Pacific, sub-Saharan Africa), where it is the most common differential diagnosis for yaws: "the
recognized epidemiological spectrum of H. ducreyi has expanded to include nonsexually
transmitted cutaneous ulcers in children in tropical regions. Genomic and microbiological studies


https://pubmed.ncbi.nlm.nih.gov/19066198/
https://pubmed.ncbi.nlm.nih.gov/9918324/
https://pubmed.ncbi.nlm.nih.gov/22100216/
https://pubmed.ncbi.nlm.nih.gov/26374122/
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have clarified its population structure, revealing two major lineages with limited divergence
between genital and cutaneous isolates” (PMID: 41318902). Genomics reveals two major
lineages (Class I, Class II); in Papua New Guinea, "Class II HD infections were more often
represented by longer-lasting ulcers than Class I HD infections” (PMID: 39146379). PCR-
confirmed H. ducreyi skin-ulcer prevalence reached 4.3% in Ghana (vs 2.3% yaws) and 5.3% in
Tanzanian children with skin ulcers.

FO12 — Curable, non-fatal, globally declining but persistent; main burden is
HIV facilitation

Chancroid causes no direct mortality and is fully curable, so survival/life-expectancy metrics
are not applicable. It declined markedly worldwide over the 20th-21st centuries — now rare in

high-income countries — but persists in endemic pockets. Its causative organism "is
biologically vulnerable and occupies a precarious epidemiological niche” (PMID: 11584729),
explaining why targeted control of core transmission groups can eliminate it locally. Current
persistence: 22% of GUD PCR-positive in Malawi — "Among 618 participants with GUD, 137
(22%) tested positive for" (PMID: 41646416) — while in Australia "No H. ducreyi has been
detected ... since 1998" (PMID: 16619156). Untreated complications include phagedenic ulcers,
phimosis, and suppurative/fistulizing buboes; the dominant public-health impact is increased

HIV acquisition/transmission.

Section-by-Section Report

1. Disease Information

Chancroid is an acute, curable, sexually transmitted bacterial genital ulcer disease caused by
H. ducreyi (F001). Identifiers: MONDO:0001797; ICD-10 A57 ("Chancroid"); ICD-11 1A75; MeSH
D002602; SNOMED CT 3419005; DO DOID:11165. There is no OMIM entry (non-genetic disease);
Orphanet does not list it as a rare genetic disorder (it is a common infectious disease).
Synonyms: soft chancre, ulcus molle, soft sore, chancre mou, Haemophilus ducreyi infection.
Information is derived from aggregated disease-level resources (clinical guidelines, reviews)
and controlled human infection studies rather than EHR-level individual patient data.
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2. Etiology

Causal factor: infectious — the Gram-negative coccobacillus H. ducreyi (F001). This is not a
genetic disease; there are no human causal variants, susceptibility loci defined by GWAS, or
modifier genes. The only host-genetic dimension is immunological: individuals reproducibly
differ in whether they resolve or form pustules, driven by their cutaneous/dendritic-cell
immune profile (F008), but no specific human risk allele has been mapped. Environmental/
behavioral risk factors: commercial sex work, multiple or casual sexual partners, poor
genital hygiene, uncircumcised status, low socioeconomic status, and HIV co-infection (F006,
F002). Protective factors: male circumcision (RRs 0.12-1.11 across studies) and simple topical
hygiene (F006). Gene-environment interactions: not applicable in the classical (human-
heritable) sense; the analogous "pathogen genotype-host environment" interaction is that Class
I vs Class II H. ducreyi strains cause ulcers of differing duration (F010).

3. Phenotypes

Phenotype Characteristics Frequency Suggested HPO

) . Adult onset; 3-5d
Painful genital

o . incubation; Defining HP:0500089
ulcer(s), soft/non- Clinical sign .
. moderate-severe; (~100%) (genital ulcer)
indurated L. .
self-limited if treated
Tender inguinal Unilateral or ~50% develop . .
" o . inguinal
lymphadenitis Clinical sign bilateral; can buboes; ~half
) lymphadenopathy
(bubo) suppurate/fistulize suppurate

o Pain on palpation
Exquisite ulcer

Symptom (distinguishes from High painful skin lesion
tenderness .
syphilis)
Phimosis /
. .. Untreated/advanced .
phagedenic Complication cases Minority —
ulceration

Quality-of-life impact is significant but transient given curability: pain, genital disfigurement
risk, sexual dysfunction, and psychosocial distress; no chronic disability in treated disease
(FO05, F012). Formal EQ-5D/SF-36 data specific to chancroid are not available.
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4. Genetic/Molecular Information

Not applicable to human host genetics — no causal genes, pathogenic germline/somatic
variants, allele frequencies, modifier genes, epigenetic marks, or chromosomal abnormalities
are associated with chancroid susceptibility in humans. The relevant molecular information
resides in the pathogen genome: key virulence loci include hgbA (hemoglobin receptor),
IspA1/lspA2 (anti-phagocytic large supernatant proteins), dsrA (serum resistance), and the
cdtABC operon (cytolethal distending toxin) (FO03, FO07). Population genomics defines two
major H. ducreyi lineages, Class I and Class II, with limited divergence between genital and
cutaneous isolates (F010).

5. Environmental Information

Infectious agent: Haemophilus ducreyi (NCBI Taxonomy ID 730), an obligate human pathogen.
Lifestyle/behavioral factors: high-partner-change sexual networks, commercial sex work,
lack of circumcision, poor hygiene (F006). No chemical toxins, radiation, or occupational
exposures are implicated. In the pediatric cutaneous-ulcer setting, transmission appears to be
skin-to-skin/non-sexual, possibly facilitated by insect vectors and environmental contact,
though this remains under study (F010).

6. Mechanism / Pathophysiology
Ordered causal chain (initiating infection — clinical ulcer):

1. H. ducreyi is inoculated into skin/mucosa through a microabrasion during sexual contact,
which leads to entry into the dermis.

2. The organism must obtain iron/heme; it expresses the TonB-dependent hemoglobin
receptor HgbA, which results in heme acquisition from host hemoglobin — an obligate
nutritional step required to establish infection (demonstrated in the human challenge
model) (FO07).

3. To survive host defenses, H. ducreyi expresses DsrA (serum resistance) and the anti-
phagocytic lipoproteins LspA1/LspA2, which lead to evasion of complement-mediated
killing and inhibition of phagocytosis by neutrophils/macrophages (demonstrated: IspA1
[spA2 mutant is avirulent) (F003).

4. Failure of phagocytes to ingest the organism results in the bacterium persisting
extracellularly within a forming abscess (inferred from PP-vs-RR immune data) (F008).
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5. Secreted cytolethal distending toxin (CdtB) enters host epithelial cells/keratinocytes/
immune cells, where its DNase-I-like activity causes DNA double-strand breaks —» G2/M
cell-cycle arrest - cellular distension — apoptosis/necrosis (F003).

6. The host mounts a cutaneous immune response (neutrophils, macrophages, T cells, myeloid
dendritic cells). The branch point: an effective/regulated response leads to spontaneous
resolution (RR phenotype); a dysregulated, hyperinflammatory Th1/Treg-skewed response
leads to pustule/ulcer formation (PP phenotype) (F008).

7. Combined tissue toxicity and inflammation result in the soft, painful, non-indurated ulcer
with a purulent base; lymphatic spread leads to regional lymphadenitis and, in ~50%,
suppurating buboes (F005).

8. The open ulcer disrupts the epithelial barrier and recruits HIV-target cells, which
facilitates HIV acquisition/transmission (downstream cofactor effect) (F002).

Upstream events: bacterial entry, heme acquisition, immune evasion. Downstream events:
CDT-mediated genotoxicity, host inflammatory branch, ulceration, bubo formation, HIV
facilitation.

Cell types (CL): keratinocyte (CL:0000312), epithelial cell, neutrophil (CL:0000775),
macrophage (CL:0000235), myeloid dendritic cell (CL:0000782), T-helper 1 cell, regulatory T
cell. Biological processes (GO): DNA double-strand break (G0:0006302), cell cycle arrest
(GO:0007050), negative regulation of phagocytosis (G0O:0050765), inflammatory response
(GO:0006954), heme transport (G0O:0015886). Subcellular: host cell nucleus (CdtB target);
bacterial outer membrane (HgbA, DsrA).

7. Anatomical Structures Affected

Primary organs: external genitalia — penis (UBERON:0000989), prepuce/foreskin, coronal
sulcus, glans; in females: labia, fourchette, vaginal introitus, cervix. Secondary: inguinal
lymph nodes (UBERON:0002450) — buboes. Body system: reproductive/integumentary and
lymphatic. Tissue level: stratified squamous epithelium, dermis; cells: keratinocytes and
infiltrating immune cells. Localization: genital and inguinal regions; laterality of buboes is
typically unilateral but may be bilateral. In the emerging pediatric syndrome, ulcers occur on
the limbs (non-genital skin) (F010).

10
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8. Temporal Development

Onset: acute; incubation 3-5 days after exposure (F005). Adult-onset in the classical STI form;
childhood in the cutaneous-ulcer form (F010). Progression: papule — pustule — painful ulcer
over days; buboes develop subsequently. Course: self-limited to a few weeks with treatment;
untreated ulcers may persist/enlarge (phagedenic) for months. Duration: short/curable — not
chronic or lifelong. Remission: treatment-induced cure is the norm; spontaneous resolution
occurs in a subset (the RR immunophenotype in the human model) (F008). Critical
intervention window: early antibiotic treatment prevents bubo suppuration and
complications.

9. Inheritance and Population

Inheritance: none — infectious, non-heritable; penetrance, expressivity, anticipation,
mosaicism, founder effects, consanguinity, and carrier frequency are all not applicable.
Epidemiology: globally declined; rare in high-income countries (no H. ducreyi in Australia
since 1998; ~0.9% of GUD in Amsterdam and Rakai, Uganda) but persistent in endemic pockets
(22% of GUD PCR-positive in Malawi 2019-2022; 23% in Pune, India) (F011, F012).
Demographics: historically concentrated in tropical, resource-limited regions and in sexual-
network core groups; male predominance in clinic series (ulcers more visible/symptomatic in
men). Geographic strain distribution: Class I and Class II lineages, with Class II associated with
longer-lasting ulcers in Papua New Guinea (F010).

10. Diagnostics

Gold-standard practical test: multiplex real-time NAAT/PCR of ulcer swabs detecting H.
ducreyi, T. pallidum, and HSV-1/2 simultaneously; superior to culture and serology (F011).
Culture: fastidious, requires special enriched media, ~75% maximum sensitivity, not routinely
available. No FDA-cleared commercial H. ducreyi PCR in many settings. Gram stain of ulcer
exudate may show "school-of-fish"/"railroad-track" coccobacilli but is insensitive/nonspecific.
CDC probable-case clinical criteria: painful ulcer(s); negative T. pallidum darkfield/NAAT/
serology =7 days; typical appearance with regional lymphadenopathy; negative HSV.
Differential diagnosis: primary syphilis (painless, indurated chancre), genital herpes
(grouped vesicles, recurrent), lymphogranuloma venereum, granuloma inguinale
(donovanosis), and — in children in the tropics — yaws (F010, F011). Genetic/omics testing:
not applicable to host diagnosis.

11
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11. Outcome / Prognosis

Excellent — chancroid is fully curable and causes no direct mortality (survival metrics not
applicable) (F012). Complications (untreated): phagedenic/destructive ulceration, phimosis,
suppurative and fistulizing buboes, superinfection. Recovery: complete with appropriate
antibiotics; ulcers heal, though large ulcers may scar. Prognostic factors: HIV co-infection and
lack of circumcision predict slower healing and possible single-dose treatment failure (F004).
Dominant morbidity driver: facilitation of HIV acquisition/transmission (F002).

12. Treatment

First-line pharmacotherapy (F004): azithromycin 1 g PO single dose (NCIT C1052;
CHEBI:2955), ceftriaxone 250 mg IM single dose (NCIT C377; CHEBI:29007), erythromycin 500
mg PO QID x 7 days (NCIT C480), or ciprofloxacin 500 mg PO BID x 3 days (NCIT C376). Drug
classes: macrolide, third-generation cephalosporin, fluoroquinolone. HIV-coinfected/
uncircumcised patients may need multi-dose regimens and follow-up. Surgical/
interventional: needle aspiration or incision and drainage of fluctuant buboes. Supportive:
analgesia, local wound care, partner treatment. Response rates are high across regimens
(Cochrane: no significant difference between macrolides and comparators; PMID: 29226307).
No gene, cell, or RNA-based therapies apply. Pharmacogenomics: not disease-specific.

13. Prevention

Primary prevention: condom use, reduction of partner numbers, male circumcision, genital
hygiene, and treatment of sexual partners (F006). No licensed vaccine exists, but HgbA is a
validated protective vaccine antigen in the swine model (F007), the leading vaccine
candidate. Secondary prevention: syndromic GUD management and prompt treatment in
high-prevalence settings; screening/treatment of commercial sex workers interrupts
transmission (FO06, FO12). Public health: targeted control of sexual-network core groups can
locally eradicate chancroid because of its "precarious epidemiological niche" (F012). In yaws-
endemic areas, azithromycin mass drug administration also reduces H. ducreyi cutaneous
ulcers (F010).

14. Other Species / Natural Disease

H. ducreyi (NCBI Taxon 730) is essentially an obligate human pathogen; there is no
established natural companion-animal or wildlife reservoir disease (F009). Notably, Class I
strains have been detected circulating in non-human primates in some African regions,

12
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raising questions of zoonotic potential in the cutaneous-ulcer setting (F009, F010). No VBO
breeds, orthologous host disease genes, or OMIA entries apply. Experimental infection is
achievable in rabbits and swine (models, below).

15. Model Organisms

Three complementary infection models (not genetic host-disease models) (F009): | Model |

Type | Use | Key result | |--|--|--|-—-| | Temperature-dependent rabbit | Mammalian in vivo
| Virulence, vaccine testing | Oral HgbA-Salmonella vaccine; LspA attenuation (PMID:
22100216) | | Experimental swine (pig) | Mammalian in vivo | Vaccine efficacy | nHgbA

vaccination = complete protection (PMID: 21646451) | | Human challenge (35000HP, upper
arm) | Human controlled infection | Virulence factor & host-susceptibility mapping |
Papule—resolve or —pustule; LspA1/A2 required, CpxR not (PMID: 26374122, PMID: 15271912,
PMID: 21606544) |

Phenotype recapitulation: the human challenge model faithfully reproduces the papule-to-
pustule natural history but is limited to an early, self-resolving arm-skin lesion (ethical
necessity) and does not model buboes or genital-site disease. Rabbit/swine models capture
ulcer formation and vaccine protection but differ in temperature dependence and
immunology from humans.
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Mechanistic Model / Interpretation

SEXUAL CONTACT (microabrasion)
| inoculation
v
H. ducreyi in dermis
| HgbA - heme/Hb acquisition (OBLIGATE; F007)
v
Nutritional establishment
| DsrA (serum resistance) + LspAl/LspA2 (anti-phagocytic) (F003)
v
Immune evasion — phagocytes fail to ingest organism
| CdtB DNase activity - DNA DSBs - G2/M arrest - cell death (F003)
v
Local tissue damage + inflammation

| ' | HOST IMMUNE BRANCH (F008)

v v
Regulated response Dysregulated/hyperinflammatory
(RR: resolves) (PP: pustule/ulcer)

|

v

Soft painful ulcer + inguinal bubo (~50% suppurate; F005)

v
Epithelial barrier breach - HIV cofactor (F002)

The unifying insight is that chancroid pathology is a two-party outcome: the pathogen
supplies the tools (heme acquisition, serum resistance, anti-phagocytic proteins, genotoxin),
but the decision between resolution and ulceration is made by the host's cutaneous/dendritic-
cell immune program. This explains both the reproducible PP/RR dichotomy in the human
model and the therapeutic/prophylactic leverage points: HgbA (nutritional bottleneck -
vaccine), circumcision/hygiene (reduce inoculation), and antibiotics (eliminate the organism
before the inflammatory branch matures).
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Evidence Base

PMID Contribution Finding
28081686 European guideline definition of disease and cardinal features F001
41046959 2026 review; etiology, buboes, drainage F001, F004
6687703 Incubation, ulcer morphology, bubo suppuration F005
17123907 CDT/CdtB molecular mechanism F003
15271912 Human challenge: LspA1/A2 required for virulence F003, FO09
21646451 HgbA obligate for infection; protective vaccine (swine) F007
17893130 Host immune branch (PP vs RR) determines outcome F008
10028106 First-line antibiotic regimens F004
29226307 Cochrane review of macrolide efficacy F004
15918786 Chancroid as HIV cofactor F002
11584729 HIV correlation; hygiene/circumcision protective; eradicability F002, F006, FO12
16581731 Meta-analysis: circumcision protective F006
26374122 Human challenge model design; skin microbiome F009
22100216 Rabbit model; oral HgbA vaccine F007, FO09
21606544 CpxR mutant remains virulent F009
19066198 Multiplex real-time PCR for GUD FO11
9918324 Multiplex PCR; H. ducreyi 23% of GUD in Pune FO11
41318902 Emerging pediatric cutaneous ulcers; two lineages F010
39146379 Class I vs IT ulcer duration F010
41646416 Current persistence in Malawi (22% GUD) F012
16619156 Near-elimination in Australia FO012
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Evidence-type mix: human clinical/epidemiological (guidelines, GUD PCR surveys, meta-
analyses), controlled human infection (challenge model), model organism (rabbit, swine), and
in vitro (CDT biochemistry).

Limitations and Knowledge Gaps

» Template mismatch: Chancroid is a non-genetic infectious disease, so all human genetics
sections (causal genes, ACMG variant classification, inheritance, penetrance, carrier
frequency, chromosomal/epigenetic host changes, gene therapy) are not applicable. This
should be recorded as a definitive "N/A," not a data gap.

» Host susceptibility genetics undefined: The reproducible PP/RR dichotomy strongly
implies host-genetic control of outcome, but no specific human HLA/immune alleles have
been mapped.

* Diagnostic accessibility: No FDA-cleared commercial H. ducreyi NAAT exists in many
settings; surveillance likely underestimates true burden, especially in women and in the
emerging pediatric cutaneous form.

* No licensed vaccine: HgbA protection is homologous-strain-specific in animal models;
heterologous protection and human efficacy remain unproven.

* Emerging cutaneous form: Transmission routes, reservoirs (including possible non-
human-primate zoonosis), and long-term impact of azithromycin MDA on strain dynamics

are incompletely understood.

* Quality-of-life data: No chancroid-specific EQ-5D/SF-36/PROMIS datasets were identified.

Proposed Follow-up Experiments / Actions

1. Map host-genetic determinants of the PP/RR phenotype via HLA typing and immune-
gene GWAS/transcriptomics in human-challenge volunteers, to define who resolves vs
ulcerates.

2. Advance a cross-protective HgbA (or multivalent HgbA + LspA + DsrA) vaccine toward
heterologous-strain protection and early-phase human trials, prioritizing HIV-endemic and
yaws-endemic populations.
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3. Develop and validate a point-of-care multiplex NAAT (TPHD-LAMP-type) meeting WHO
target product profiles for both GUD and pediatric cutaneous ulcers.

4. Characterize the transmission ecology of the pediatric cutaneous form — reservoirs,
vectors, and zoonotic potential of Class I strains from non-human primates.

5. Longitudinal surveillance of strain dynamics under azithromycin MDA to detect
resurgence and emerging macrolide resistance.

6. Formal quality-of-life and HIV-cofactor modeling to quantify the population-level benefit
of chancroid control on HIV incidence.

Report compiled from 12 cited findings and 48 reviewed papers across 5 investigation iterations.
Evidence quotes are verbatim from indexed PubMed abstracts.

Generated by OpenScientist — Scientific Hypothesis Agent for Novel Discovery
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