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Donovanosis

Paulo Eduardo Neves Ferreira Velho, Elemir Macedo de Souza and Walter Belda Junior
Division of Dermatology, Campinas University; Campinas, SP, Brazil

Donovanosis is a chronic bacterial illness frequently associated with sexually transmitted infections (STI) and is
under diagnosed both in endemic areas as well asin countriesin which doctors have little experience with tropical
diseases. Theutilization of syndromic diagnosis and treatment of STIsin various partsof theworld and the previous
use of antibiotics make it difficult to find Donovan bodies in the cytodiagnostic and hystopathological exams,
requiring the utilization of technology that is neither routine nor often accessible to confirm the hypothesized
diagnosis. Therefore, it is necessary to bring medical professionals up to date about this infectious disease.
Key-Words: Granuloma inguinale, review, sexually transmitted diseases.

Donavanosis is a chronic bacterial illness, progressive
and indolent, which normally attacks the skin and mucous
membranes in the genital and perigenital regions. It is
frequently associated with sexual transmission, althoughitis
known to be only slightly infectious.

This disease was described in 1882 by McLeod in India.
Donovan, in 1905, working in the same country, described the
causal agent [1,2].

In 1913, two Brazilians, Aragdo and Vianna, introduced
theuse of emetic tartar, thefirst effective medication used for
thetreatment of thisdisease, also known asgranulomainguina
because of itsfrequent involvement in theseregions. However,
of the 720 cases mentioned in aPeruvian study of thisdisease,
only 10% demonstrated inguinal lesions, usually associated
with concurrent genital lesions. Other synonymies reveal
clinical epidemiologic aspects of the disease.

Etiology

Donovan described the agents as intracellular
microorganisms. Later studiesreveal ed that they are Gram-
negative coccobacilli that whiten with greater intensity in
the extremitiesthan in the center, whether in capsules or not,
intracytoplasmotic, and not moving. When in their initial
phase, with something of the appearance of round coconuts,
they measure between 0.02to 0.2 umin size. When they are
roundcoccus, they measure between 1to 2.5 umsin length.
Aragao and Vianna[3] were thefirst authorsto classify the
agent of donovanosis, Calymmatobacterium granulomatis.

Although Anderson has suggested that the classification
be changed to Donovania granulomatis in honor of
Donovan, the name proposed by the Brazilians continued
[4-8].

Similarities of the agent with Klebsiella spp. have been
described using astheir base the reactions of crossing serums
and the ultra-structural aspects, as well as the similaritiesin
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the histological aspects of donovanosisand of rhinoscleroma,
an infection caused by K. pneumoniae rhinoscleromatis[9].

Nevertheless, it wasfrom thetime of the study of Carter et
al., in 1999, based on molecular aspects (genes 16SrRNA and
phoE) that a proposal was madeto reclassify the donovanosis
agent as Klebsiella granulomatis comb. nov. [10]. Another
study found a small phylogenetic relationship between the
Donovan agent and the Klebsiella spp. [11]. In spite of this,
recent works and official guidelines have reinforced the
similarities and used the classification proposed by Carter et
a.[12-19].

Epidemiology

Even though thisillness has been described for morethan
acentury, itisfrequently neglected because of itsoccurrence
in unspecified geographical locations and with infrequent
incidences. Therefore, its pathogenesis and epidemiology are
not completely understood and require more study [20].

This illness is more common in Afro-Americans, in
individuals with a lower socio-economic status, and among
those untrained in hygiene. It is endemic in tropical and
subtropical climates, such as PapuaNew Guinea, South Africa
(provinces of KwaZulu/Natal and East Transvaal), parts of
Indiaand Indonesia, and among the aborigines of Australia.
Some cases have been reported in the countries of Central
America and the Caribbean, Peru (where the first cause of
chronic genital ulcers in patients with immune deficiency
disorder have been found), Argentina, French Guiana and
Brazil [1,2,8,9,21,22]. Brazil wasnot included asan endemic
area in the 2006 guidelines for the treatment of sexually
transmitted infections (ST1) of the CDC (Centersfor Disease
Control and Prevention) [18]. It is possible that this
classificationismorerelated to the socioeconomic conditions
than to racial or geographical factors.

Nevertheless, O'Farrell considered that the diagnosis of
the illness had been underestimated in various places where
the illness is prevalent [9]. Morrone et al. considered the
possibility that even among developing countries, medical
professionals have found it difficult to identify donovanosis
cases due to lack of experience with tropical diseases [23].
Another possibility is that the illness has been treated and
accidentally cured by the use of antibiotics which are being
self administered morefrequently than before[24].
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Theintroduction of the diagnosisand syndromic treatment
in various areas of the world has made it more difficult than
ever to statistically evaluate the prevalence of STls, ascan be
seenintheexampleof theobservationsof O’ Farrell in Durban,
South Africa[25].

All of these things have contributed to the lack of
understanding of the true prevalence of the illness. The
incidence between the sexes varies from study to study [1],
but there does not seem to be a predilection for a particular
gender.

Thisisanillnesswhich touches almost exclusively adults
between the agesof 20 and 40 years[1,2]. Thereare no reports
of congenital infections as a result of fetal infections [26].
However, cases have been reported in nursing and newborn
babies[1].

Cases in children are frequently associated with contact
with infected adults, though not necessarily because of sexual
abuse[25].

Complicationshave been clearly observedinrura endemic
areas, which reinforces the necessity of control of STls by
medical professionals[9]. Sincethe middle of the 20th century,
there has been a consensus that donovanosis can be
transmitted sexually. In spite of the occurrence in sexually
inactive children and adults, and the disease being
proportionately rarein sex workers, the argumentswhich this
thesiswill present are based on thefact that in the majority of
cases, those with thisillness have ahistory of sexual activity,
and in the subcategory of those who are sexually active, there
is a greater incidence of exclusively cervical lesions, anal
lesions associated with the practice of sodomy, genital lesions
inthemajority of cases (80%-100%), concomitant STIs, sexua
contact with sex professionals, and a high prevalence in the
sexual partnersof the casesstudied [1,2,20,23,25,26].

It is supposed in some studies that the natural habitat of
K. granulomatis could be the intestine and that the skin is
affected by direct contact, during anal coitus, or indirectly,
through contamination of the genitalsby fecal organisms[27].

Clinical Manifestationsand Classification

The period of incubation is explained as being 1 to 360
days. However, lesions induced in volunteers appear in an
average period of 50 days [25]. The carrier of the diseaseis
the human body [28].

Clinical manifestations of the disease begin with papules
on the skin or subcutaneous nodes that can evolve into
superficial ulcerations. Theulcerscan beleticular with uneven
bordersand may present aslightly inflamed reaction. These
ulcers grow slowly and centrifugally, without pain, and
becomewell-defined, granulomatous, with acircular or snake-
like appearance, and which bleed easily. They can be self-
inoculated, and there are often multiple ulcers which may
appear to be mirror images. They are commonly located in
thefolds of the skin, and can become extensive. Frequently,
these lesions contain a super bacterial infection. The
granulamatous tissue emitsarank odor [2,25].

Nodular lesions can appear to belymphadenopathic, which
is also known as “pseudobulbar”. Typically, however,
donovanosis does not occur together adenites[2,16,26,29].

Asagenera rule, theanatomical regions most commonly
affected in men are the sulco coronal, the balanopreputial
region and the anus, while woman are most affected in the
labiaminor, vaginal furculaand occasionally inthe cervix and
trato genital superior (wherethey appear ascarcinomas). Ulcers
are morefreguent in uncircumcised men and in men with poor
genital hygiene[9,25].

Extra genital lesions are amost exclusively secondary to
lesionson the genitals or anus (Figure 1) [1].

In addition to the anal and perianal regions, other extra
genital areas affected are: lips, gingiva, mucosa jugal,
mandibles, palate, pharynx, larynx, neck, nose,
ophthalmological regions, scalp, thorax (sulci inframammaries),
abdomen, arms, legs, and bones (particularly thetibia). Oral
lesions in general are the most frequent, and loss of teeth
indicates that the bones have been compromised by
donovanosis[1,2,9,25,30].

The occurrence of dissemination in the abdominal cavity,
intestines, spleen, liver, lungs, uterus and ovaries has been
recorded, and occurs more frequently in endemic areas. The
following symptoms occur in these cases: fever, malaise,
anemia, night sweats, weight loss and toxemia. These
symptoms can lead to arisk of loss of life, because they are
rarely associated with the diagnosisof donovanosis[1,2,9,31].

Thefollowing classification was proposed by Jardim [32]:
1 Genitalsand perigenitals

11 Ulcers

111  with hypertrophic borders
112  with smooth borders

12 Ulcerovegetative

13 \Vegetatives

14 Elephantiasic
2. Extragenitds

In the ulcerovegetative form, which is also the most
freguent, there is an abundance of granulated tissue crossing
thelimitsof the borders. Dry or timorous vegetativeformsare
normally smaller and less noticeable. Elephantiasic lesions
occur almost always after chronic ulcers form, which leave
intense fibrosis scarring and lead to lymph deterioration.
Normally, these are found in the female genitals, and only
exceptionally in men. Thisisthe most frequent complication
of donovanosis. Other than dissemination, it has been
recorded that after long periods of the illness, spinocelular
carcinoma of the vulva develops. Other complications may
include: phimosis, and stenosis of the urethra, vagina, and
anus[20,26,28,32]. It can reoccur inaperiod of 6 to 18 months,
even after effectivetreatment [25,31].

Donovanosistakes an aggressive course during gestation
and women with atypical lesions in the genital area should
consider this as a possible diagnosis when undergoing
prenatal care[9].
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Figure 1. Donovanosis: ulcerated lesion of the hypertrophic
borders of the penis.

Little study has been done regarding the relationships of
theeffectsof HIV on donovanosis. However, it isknown that
donovanosis increases the risk of acquiring HIV, which
augments with the continuation of lesions[25,31].

Co-infectionwith HIV usually causes persistent ulcersfor
prolonged periods and requires intense and prolonged
antibiotic treatment, in comparison with donovanosis patients
that are HIV negative. The size of the ulcers and the clinical
presentation do not differ significantly, asdemonstrated in an
Indian study conducted with patients co-infected with this
retrovirus and those without thisinfection [33]. However, HIV
positive patients experienced greater tissue damage and the
averagetime needed for scarring of theulcerswassignificantly
greater. The confirmed diagnosis was the same for both
groups. In co-infected patients, theresistanceto the treatments
fell within traditional ranges considered [31].

Differential and L aboratorial Diagnosis

Thedifferential diagnosisof donovanosis should be done
with primary syphilis and some secondary forms (such as
condyloma), Ducrey’sdiseases (principally inits phagedenic
form or with a cluster of papules), chronic herpes ulcers,
condylomaacuminata (most importantly when largeandina
common area), lymphogranuloma (when donovanosis is
inguinal and elephantiastic) and spinocellular carcinoma
[1,2,25,28].

Studies raise the possibility of co-infection, especially
with STls. Samuel et al., for example, described the
concomitant relationship of donovanosis with syphilis and
simple herpes[34].

Other aetiologies of granulomatosas ulcers should be
considered, such as cutaneous tuberculosis,
paracoccidioidomycosis, leishmaniasis, aswell as pyoderma
gangrenosum. In caseswhich exhibit extragenital location, it
will be necessary to procure diagnoses differentials in
accordance with the common forms of dermatosis in each
region. In the nasolabial region, for example, possible

diagnoses which should be considered are rhinoscleromaand
medio-facial granuloma, among others[2].

Extragenital lesions can present themselvesin an atypical
form, which frequently makesdiagnosisdifficult [25].

Uncommon diagnoses, such as histiocytosis of cells of
Langerhans and bipolar aftose can also require a diagnostic
differential with donovanosis[35,36].

A clinical hypothesis can be confirmed in the laboratory
by the discovery of Donovan bodies in the fragment of the
lesion, using cytodiagnosisor pathoanatomical exams. When
collecting the materials for cytodiagnosis, the first sample
should be used to research Donovan bodies to obtain an
adequate amount of cellular material [9].

Giemsa colorations of Leishman and Wright should be
used. Pari-Diff is a quick version of Giemsa coloration and
can be used as well. Histopathological exams are useful to
establish diagnoses in rare cases in which the cytodiagnosis
does not permit aconfirmation of the clinical hypothesis. The
exam should be conducted in extensive lesions with necrosis
or sclerosis, to eliminate the possibility of malignancy, and
lesscommonly, inlesionsinthemouth, anus, cervix and uterus.
The bacteriamultiplieswithin the histocytes until they burst,
liberating anew generation of bacterium. The corpuscleshave
been seen both inside and outside of the histocytes and are
difficult tofindin newly formed lesions[2,13,25,26,32].

Remaining techniqueswill be used in caseswhich havea
limited number of Donovan bodies, such as happens when
lesions have a shortened period of evolution or in cases in
which patients previously used antibiotics[20,25,36].

Other than pathoanatomical exams, atransmitting electronic
microscope may be used to evaluate the ultra-structural
characteristics of K. granulomatis of different specimens[25].

Cultural agents are complicated, and are not routinely
available. A co-culture with single-layered cells have been
recorded using human monocytes, Hep-2 cells and
macrophages peritoneal of mice[9,13,36].

The techniques of genetic detection by polymerase chain
reaction (PCR), which permits a reclassification of the
Donovan agent, has its diagnosis application restricted to
programsof eradication theillness[9,13,14,25].

Indirect immunofluorescenceisused in population studies
in endemic areas, athough thereis not sufficient evidenceto
make any firm diagnosis[25].

The methods used in the past which do not have much
relevance for the present are antigen detection, complement
fixation, and cutaneoustesting [2,25].

Treatment and Prevention

Protocol s used for diagnosisand treatment of genital ulcer
syndrome observe, in the majority of cases, smple herpes,
syphilisand cancroids. Inadequate use of antibiotics, whether
by dosage or by duration of treatment, makes it difficult or
even impossibleto diagnose donovanosiswith certainty using
routine and accessible cytodiagnosis techniques and
pathoanatomical exams.
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Table 1. Therapeutic programs proposed by the WHO, by the CDC, and by the Brazilian Ministry of Health, for the treatment of

donovanosis[17,18,26].
WHO (2003) CDC (2006) MH (2006)
Recommendations Azithromycin Doxycycline Doxycycline
1g OR on thefirst day, and 100mg, OR, 2x/day 100mg, OR, 2x/d
500mg 1x/day after that
or
Doxycycline
100mg, OR, 2x/d
Alternatives Erythromycin Azithromycin Erythromycin
500mg, OR, 4x/d 19, OR, per week 500mg, OR, 4x/d
or or or
Tetracycline Ciprofloxacina Sulfametoxazol/Trimethoprim
500mg, OR, 4x/d 750mg, OR, 2x/d 400mg/80mg
or or 2cp, OR, 2x/dor
Sulphametoxazol/Trimethoprim Erythromycin Tetracycline
400mg/80mg 500mg, OR, 4x/d 500mg, OR, 4x/d
2cp, OR, 2x/d/14 days (at least) or or
Sulfametoxazol/ Azithromycin
Trimethoprim 1g OR onfirst day and 500mg
400mg/80mg Ix/day after that
2¢cp, OR, 2x/d
Pregnant Women --- Erythromycin Erythromycin
500mg, OR, 4x/d 500mg, OR, 4x/d
Observations The patient should be under For at least 3 weeksor For at least 3 weeks or until
clinical observation until the until complete scarring clinically cured.

signs and symptoms disappear.

of the lesions.

OR: ora route.

Until recently, long-term antibiotic treatment had been
recommended until the ulcer is completely healed over.
Recently, shorter dosages are recommended, under clinical
observation, for aminimum of six weeks[9].

A consensus has not been reached regarding which
treatment of donovanosis is best. After the introduction
of emetic tartar by Aragdo and Viannain 1913, and with
the advent of antibiotics and the discovery of the bacterial
etiology of donovanosis, various substances have been
employed in the treatment of this illness, with better
results and fewer side effects than with antimonials.

Streptomycin and gentamyacin were used. Recently,
there is indication that only one aminoglycoside, in
addition to another therapeutic regimen, for the treatment
of patients co-infected with HIV, pregnant women, or in
cases in which the patients do not respond within the
first days of the other treatment regimen [18,26,31].

Tetracyclineshave a so been recorded asvariabletherapeutic
regimens. Inaccordancewith the CDC and the Brazilian Ministry
of Health, doxycyclineisthe drug of choicefor thetreatment of
donovanosis, and is one of the two best options recommended
by theWorld Health Organization (WHO) (Table 1) [17,18,26].

Ampicillan, amoxicillin and chloraphenicol have already
been used, and erythromycin continues to be the drug of
choicefor thetreatment of pregnant women [8,18,26].

Azithromycin, according to some authors, is the drug of
choice for the treatment of donovanosis, in spite of its high
cost [9,17]. Its advantage is that it can be administered
intermittently and on aweekly basis, while under supervision.
However, thisweekly scheduleisconsidered asan alternative
by the CDC and is not included as an option in the WHO
Guidelines[17,18].

Jardim used thiamphenicol for the treatment of
donovanosisin thefollowing dosages: 2.5g (one envel ope of
the drug in granulated form) on the first day, and afterward,
500mg every 12 hours until completely cured, which was
achieved at amaximum time of 3 weekswithout significant
side effects [8]. A study was published in 2007 which
reported that this drug was used with the same dosages in
ten patients with penile donovanosis. Of these ten, eight
were cured within two weeks, including two HIV positive
patients. The remaining two patients presented only partial
regression by the second week, and were treated with 1g
of azithromycin on the first day, and 500 mg during two
weeks and were cured. Therewas no incidence of recurrence
in any of the patients after three months. The cost benefit
of treating donovanosis with thiamphenicol was
emphasized [21]. Aside from this consideration, it is
necessary to take into account that in clinical practice, this
drug is indicated only for the treatment of STIs and
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vaginosis, which, theoretically, could be useful for the
prevention of resistant bacteria.

When the patient is not responsive during the first days

of treatment, the addition of gentamycinisrecommended at a
dosage of 1mg/kg, administered intravenously, every eight
hours during the chosen treatment plan[18,26,31].

For pregnant women and HIV positives, the addition of

amnioglycosides should be considered from the beginning of
thetreatment [17,18,26].

Theantibiotics most recently reported for the treatment of

donovanosisand recognized asmost effective are: ceftriaxone,
norfloxacing, trovofloxacina[25].

Apart from antibiotic treatment, many times surgical

intervention isnecessary in order to correct some side effects
of the disease[28].
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