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Introduction: The GIDEON e-book series

Infectious Diseases of Haiti is one in a series of GIDEON ebooks which summarize the status of individual infectious

diseases, in every country of the world. Data are based on the GIDEON web application ( www.gideononline.com ) which

relies on standard text books, peer-review journals, Health Ministry reports and ProMED, supplemented by an ongoing

search of the medical literature.

Chapters are arranged alphabetically, by disease name. Each section is divided into four sub-sections:

1. Descriptive epidemiology

2. Summary of clinical features

3. Status of the disease in Haiti

4. References

The initial items in the first section, Descriptive epidemiology, are defined as follows:

Agent Classification (e.g., virus, parasite) and taxonomic designation.

Reservoir Any animal, arthropod, plant, soil or substance in which an infectious agent normally lives and multiplies,

on which it depends primarily for survival, and where it reproduces itself in such a manner that it can be

transmitted to a susceptible host.

Vector An arthropod or other living carrier which transports an infectious agent from an infected organism or

reservoir to a susceptible individual or immediate surroundings.

Vehicle The mode of transmission for an infectious agent. This generally implies a passive and inanimate (i.e.,

non-vector) mode.

There are 347 generic infectious diseases in the world today. 199 of these are endemic, or potentially endemic, to Haiti. A

number of other diseases are not relevant to Haiti and have not been included in this book.

In additon to endemic diseases, we have included all published data regarding imported diseases and infection among

expatriates from Haiti.

The availability and quality of literature regarding specific infectious diseases vary from country to country. As such, you

may find that many of the sections in this book are limited to a general discussion of the disease itself - with no data

regarding Haiti.

This is a book about the geography and epidemiology of Infection. Comprehensive and up-to-date information regarding

the causes, diagnosis and treatment of each disease is available in the GIDEON web application . Many of the diseases are

generic. For example, such designations as Pneumonia bacterial and Urinary tract infection include a number of individual

diseases. These appear under the subheading, Synonyms, listed under each disease.

We welcome feedback, and will be pleased to add any relevant, sourced material. Email us at ebook@gideononline.com

For more information about GIDEON see the section About GIDEON and visit www.gideononline.com

Last updated: May 11, 2010
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Clinical

Actinomycosis

Agent BACTERIUM. Actinomycetes, Actinomyces spp. An anaerobic gram-positive bacillus

Reservoir Human - oral, fecal, vaginal flora

Vector None

Vehicle Endogenous

Incubation Period Unknown

Diagnostic Tests Gram stain and bacteriological culture using strict anaerobic technique. Growth is apparent in 3-7
days.

Typical Adult Therapy
Ampicillin 50 mg/kg/day i.v. X 4 to 6 weeks - then Amoxicillin 1.5 g/d p.o X 6 months. OR Penicillin G
10 to 20 million units/day X 4 to 6w; then Penicillin V X 6 to 12m. Alternatives: Doxycycline ,
ceftriaxone , Erythromycin Excision/drainage

Typical Pediatric Therapy
Ampicillin 50 mg/kg/day i.v. X 4 to 6 weeks - then Amoxicillin 20 mg/kg/day p.o X 6 months.
Penicillin G 100,000 units/kg/day X 4 to 6w; then Penicillin V 25,000 units/day X 6 to 12m. Excision/
drainage

Clinical Hints
Mandibular osteomyelitis with fistulae (sulfur granules) in the setting of poor dental hygiene [oral
actinomycosis]; intrauterine device and pelvic abscesses [pelvic actinomycosis]; fever, right lower
quadrant mass and fistulae [abdominal actinomycosis].

Synonyms
Actinomyces, Aktinomykose, Lumpy jaw.
ICD9: 039.
ICD10: A42

Anatomic variants of Actinomycosis

Oral-cervical actinomycosis accounts for 55% of actinomycosis, and may be manifested as soft tissue swelling, an
abscess, or a mass lesion. 1

¥ Lesions may be multiple, and relapse following short courses of therapy.
¥ The disease often spreads to adjacent structures (masseter muscle, carotid artery, cranium, cervical spine, trachea, or
thorax) without regard for normal tissue planes.
¥ Lymphatic spread and lymphadenopathy are rare.
¥ Infection is associated with pain, fever, and leukocytosis.

Periapical actinomycosis 2 is common and responds to dental care and antibiotics.
¥ The most common location for actinomycosis is the perimandibular region.
¥ Periapical infection often precedes infection, which is usually seen at the angle of the jaw; however, the cheek, submental
space, retromandibular space, and temporomandibular joint may be affected.
¥ The overlying skin is often blue to red-purple in color, and sinuses may appear.
¥ An abscess may ensue, with trismus.
¥ Mandibular periostitis and osteomyelitis are rarely encountered.
¥ Maxillary or ethmoid disease, with or without osteomyelitis, is uncommon; but maxillary sinusitis and associated cutaneous
fistulas can occur.
¥ Masses of the hard palate, tongue, nasal septum, head and neck, salivary glands, thyroglossal ducts, thyroid, branchial
cleft cysts, lacrimal ducts, orbital structures and larynx have also been reported.
¥ The tonsils are rarely, if ever, involved; however, infection of the external or middle ear, temporal bone and mastoid may
occur following spread of facial disease.

Thoracic actinomycosis 3 accounts for 15% of actinomycosis cases, and represents aspiration of organisms from the
pharynx (rarely direct extension from the head and neck or abdominal cavity).
¥ Most cases present as an indolent, slowly progressive process involving the lung parenchyma and pleura.
¥ Chest pain, fever, and weight loss are common; occasionally with hemoptysis and a productive cough.
¥ X-ray findings are non-specific.
¥ The usual appearance is either a mass lesion or pneumonitis with or without pleural involvement.
¥ An air bronchogram within a mass lesion is suggestive when present, pleural thickening, effusion, or empyema is seen in
more than 50% of cases.
¥ An isolated pleural effusion may drain spontaneously through the chest wall or produce a soft tissue or breast mass; or
posteriorly, to involve the vertebrae or paraspinal structures or spinal cord
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¥ Pulmonary disease may extend across fissures or pleura, and involve the mediastinum, pericardium (rarely endocardium)
or contiguous bone.

Abdominal actinomycosis 4 accounts for 20% of actinomycosis and represents ingestion of bacteria, hematogenous
infection or extension from the female pelvis.
¥ Associated fever, weight loss, abdominal pain or fullness and changing bowel habits may be present for months before the
diagnosis is suspected.
¥ Physical findings include mass lesions and sinus tracts of the abdominal wall.
¥ Lymphadenopathy is uncommon.
¥ 65% of cases are associated with appendicitis, and 65% of lesions present in the right iliac fossa.
¥ Associated tuboovarian infection, diverticulitis or foreign body perforation in the transverse or sigmoid colon may also be
encountered.
¥ Other associated factors include previous gastric of bowel surgery, typhoid fever, amebic dysentery, trauma, and
pancreatitis.
¥ Abdominal infection may extend to the liver hematogenously; and perirectal or perianal infection is occasionally
encountered, resulting in chronic fistulae, sinuses and strictures.

Pelvic actinomycosis 5 may represent spread from intra-abdominal infection; but is most often a complication of intra-
uterine device (IUD) placement.
¥ Any type of IUD can cause infection; and on average, the device has been in place for eight years prior to the appearance
of actinomycosis.
¥ Infection may even occur months following removal of the device.
¥ Infection is manifest as endometritis or a mass/abscess of the tubes or ovaries.
¥ Presenting features consist of chronic fever, weight loss, abdominal pain, and vaginal bleeding .
¥ A "frozen pelvis" suggestive of malignancy or endometriosis is often encountered; and the infection may involve the
ureters, bladder, rectum, small or large bowel or peritoneum.
¥ The diagnostic value of smears and cultures for Actinomyces among asymptomatic women with IUDÕs is controversial.

Other forms of actinomycosis include:
¥ brain abscess
¥ chronic meningitis
¥ urogenital infection
¥ musculoskeletal infection
¥ isolated skin 6 and muscle disease (including mycetoma)
¥ infected orthopedic prostheses
¥ thyroiditis
¥ disseminated hematogenous infection of multiple organs

This disease is endemic or potentially endemic to all countries.

1. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998 May ;85(5):496-508.
2. Quintessence Int 2005 Feb ;36(2):149-53.
3. Chest 1993 Aug ;104(2):366-70.

4. Clin Microbiol Infect 2003 Aug ;9(8):881-5.
5. Am J Obstet Gynecol 1999 Feb ;180(2 Pt 1):265-9.
6. Int J Dermatol 2008 Dec ;47(12):1271-3.
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Clinical

Adenovirus infection

Agent VIRUS - DNA. Adenoviridae, Adenovirus Enteric strains classified in genus Mastadenovirus

Reservoir Human Non-human primates

Vector None

Vehicle Droplet Water

Incubation Period 4d - 12d

Diagnostic Tests Viral culture/serology or antigen assay. Direct fluorescence of secretions. Nucleic acid amplification.

Typical Adult Therapy Enteric/secretion precautions. Cidofovir has been used in some cases. Symptomatic therapy

Typical Pediatric Therapy As for adult

Vaccine Adenovirus

Clinical Hints
Atypical pneumonia, upper respiratory infection, tracheitis, bronchiolitis or keratoconjunctivitis with
preauricular adenopathy; uncomplicated illness usually lasts 3 to 5 days; this agent may also cause
hemorrhagic cystitis.

Synonyms
Adenovirus gastroenteritis, Epidemic keratoconjunctivitis, Pharyngoconjunctival fever.
ICD9: 047.9,077.1,077.2,008.62,480.0
ICD10: A08.2,B30.1,B34.0,J12.0

Only 50% of Adenovirus infections are clinically apparent.
¥ Infection in children usually presents as mild pharyngitis or tracheitis.
¥ Adenovirus type 7 can cause fulminant bronchiolitis and pneumonia in infants.
¥ Severe respiratory infection is associated with serotype 14 1

¥ Adenoviruses have been isolated more often than any other nonbacterial pathogen from patients with the whooping cough
syndrome; however, a causal relation has not been established.

Cough, fever, sore throat, tonsillitis 2 and rhinorrhea are the most common findings 3 , and usually last 3 to 5 days. 4 5

¥ Rales and rhonchi may be present.
¥ X-ray studies in patients with pneumonias reveal patchy ground-glass infiltrates primarily in the lower lung fields.
¥ Outbreaks among military personnel are characterized by tracheobronchitis, with 20% requiring hospitalization.
¥ The disease is usually is self-limited, superinfection and death are rare.
¥ Severe infections are increasingly reported among immunocompromized patients. 6-8

¥ There are also case reports of severe Adenovirus pneumonia in immunocompetent adults. 9

¥ Rare instances of fatal Adenovirus myocarditis have been reported. 10 11

¥ Adenoviral pneumonia is often followed by bronchiolitis obliterans in children. 12 13

Pharyngoconjunctival fever:
Pharyngoconjunctival fever often occurs in the setting of small outbreaks.
¥ Illness is characterized by conjunctivitis, pharyngitis, rhinitis, cervical lymphadenitis, and fever to 38 C.
¥ The onset is acute, and symptoms last 3 to 5 days.
¥ Bulbar and palpebral conjunctivitis, usually bilateral, may be the only finding.
¥ The palpebral conjunctivae have a granular appearance.
¥ Bacterial superinfection and permanent residuae are unusual.
¥ Respiratory involvement usually does not progress to the bronchi or lungs.
¥ Contaminated swimming pools and ponds have been implicated as sources of spread.

Epidemic keratoconjunctivitis:
Epidemic keratoconjunctivitis has an incubation period of 4 to 24 days, and lasts for 1 to 4 weeks.
¥ The conjunctivitis is often bilateral, and preauricular adenopathy is common. 14-16

¥ Visual disturbance may persist for several months.
¥ Secondary spread to household contacts occurs in 10% of the cases.

Hemorrhagic cystitis:
Hemorrhagic cystitis is two to three times more common in boys than girls (unlike bacterial cystitis which is predominantly
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seen in girls). 17

¥ Hematuria usually persists for approximately three days.
¥ There was no seasonal preponderance.
¥ Adenoviral urethritis is also reported. 18

Infantile adenoviral enteritis:
Infantile adenoviral enteritis is characterized by watery diarrhea is watery with fever, and may last for 1 to 2 weeks.
¥ Adenoviruses have also been implicated in the etiology of intussusception, encephalitis and meningoencephalitis. 19

Other forms of infection:
Adenoviruses have emerged as important pathogens in immunosuppressed patients, particularly those undergoing bone
marrow or solid organ transplantation.
¥ Syndromes include infection of the transplanted organ, or disseminated infection involving the lung, colon (ie, chronic
diarrhea 20 ), and central nervous system.
¥ Infection, notably of the urinary 21 and gastrointestinal tracts, is also a common complication of AIDS.
¥ Adenoviral parotitis and encephalitis are also reported in AIDS patients.

This disease is endemic or potentially endemic to all countries.

1. Clin Infect Dis 2008 Feb 1;46(3):421-5.
2. Pediatr Infect Dis J 2005 Aug ;24(8):733-4.
3. Rev Med Virol 2008 Nov-Dec;18(6):357-74.
4. Pediatrics 2004 Jan ;113(1 Pt 1):e51-6.
5. Br Med Bull 2002 ;61:247-62.
6. Br J Haematol 2005 Jan ;128(2):135-44.
7. Pediatr Blood Cancer 2008 Mar ;50(3):647-9.
8. Curr Opin Organ Transplant 2009 Dec ;14(6):625-33.
9. Eur J Clin Microbiol Infect Dis 2008 Feb ;27(2):153-8.
10. J Med Virol 2008 Oct ;80(10):1756-61.
11. J Clin Microbiol 2009 Nov 25;

12. Zhonghua Er Ke Za Zhi 2008 Oct ;46(10):732-8.
13. Pediatr Pulmonol 2009 May ;44(5):450-6.
14. Prog Retin Eye Res 2000 Jan ;19(1):69-85.
15. Rev Med Virol 1998 Oct ;8(4):187-201.
16. Postgrad Med 1997 May ;101(5):185-6, 189-92, 195-6.
17. Arch Dis Child 2005 Mar ;90(3):305-6.
18. Sex Health 2007 Mar ;4(1):41-4.
19. J Neurovirol 2006 Jun ;12(3):235-40.
20. Pediatr Infect Dis J 2008 Apr ;27(4):360-2.
21. Am J Kidney Dis 2008 Jan ;51(1):121-6.
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Clinical

Aeromonas & marine Vibrio infx.

Agent BACTERIUM. Aeromonas hydrophila & Vibrio vulnificus , et al Facultative gram-negative bacilli

Reservoir Salt or brackish water Fish

Vector None

Vehicle Water/shellfish - contact or ingestion

Incubation Period Range 2d - 7d

Diagnostic Tests Culture. Notify laboratory if these organisms are suspected in stool.

Typical Adult Therapy Fluoroquinolone or Sulfamethoxazole/trimethoprim . Other antimicrobial agent as determined by
susceptibility testing

Typical Pediatric Therapy Sulfamethoxazole/trimethoprim . Or other antimicrobial agent as determined by susceptibility testing

Clinical Hints
Diarrhea, fever, vomiting or sepsis after marine injury or ingestion of raw oysters/contaminated fresh
or brackish water; fecal leukocytes present; severe or fatal in immunosuppressed or alcoholic
patients.

Synonyms
Aeromonas, Aeromonas hydrophila, Vibrio vulnificus.
ICD9: 005.81,027.9
ICD10: A48.8

Aeromonas hydrophila gastroenteritis:
There is controversy as to whether Aeromonas hydrophila can cause gastroenteritis.
¥ Volunteer feeding studies using as many as 1 billion cells have failed to elicit illness.
¥ The presence of this species in the stools of individuals with diarrhea, in the absence of other known enteric pathogens,
suggests that it has some role in disease. 1

¥ Aeromonas species are often implicated in traumatic and surgical wound infections. 2

¥ Aeromonas caviae and A. sobria are considered by many as "putative pathogens," in diarrheal disease.

Two types of gastroenteritis have been associated with A. hydrophila 3 :
¥ a cholera-like illness with a watery diarrhea
¥ a dysenteric illness characterized by loose stools containing blood and mucus.
¥ cases of hemolytic uremic syndrome have followed Aeromonas infection 4

Generalized systemic infection has been observed in individuals with underlying illness.

Vibrio vulnificus :
Vibrio vulnificus causes septicemia in persons with chronic liver disease, alcoholism or hemochromatosis, and
immunosuppressed patients. 5 6

¥ The disease appears 12 hours to 3 days after eating raw or undercooked seafood, especially oysters.
¥ One third of the patients are in shock within 12 hours after hospital admission.
¥ Three quarters have distinctive, bullous skin lesions which may be mistaken for pemphigus or pemphigoid.
¥ Thrombocytopenia is common and there is often evidence of disseminated intravascular coagulation.
¥ Over 50 percent of patients with septicemia die; and the mortality rate exceeds 90 percent among those with
hypotension.

Relatively high mortality rates are associated with necrotizing fasciitis caused by Aeromonas or Vibrio species. 7

V. vulnificus can also infect wounds sustained in coastal or estuarine waters.
¥ Infections range from mild self limited lesions to rapidly progressive cellulitis or myositis that can mimic clostridial
myonecrosis clinically.

Additional species of Aeromonas and Vibrio are described in the Microbiology module.

This disease is endemic or potentially endemic to 204 countries.
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Aeromonas & marine Vibrio infx. in Haiti

References

Notable outbreaks:
1976 - An outbreak (386 cases) of diarrhea due to Salmonella , Vibrio , Shigella , ETEC and EIEC was reported among

passengers of a cruise ship following a visit to Port au Prince. 8
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Clinical

AIDS

Agent VIRUS - RNA. Retroviridae, Lentivirinae: Human Immunodeficiency Virus, HIV

Reservoir Human

Vector None

Vehicle Blood Semen Transplacental

Incubation Period 2m - 10y (50% within 10y)

Diagnostic Tests HIV antibody (ELISA, Western blot). Nucleic acid amplification. Tests for HIV antigen & viral load as
indicated.

Typical Adult Therapy Two nucleosides + 1 protease inhibitor; or two nucleosides + 1 non-nucleoside; or 2 nucleosides +
Ritonavir (alone or with lopinavir) + ( indinavir , amprenavir , saquinavir or nelfinavir )

Typical Pediatric Therapy As for adult

Clinical Hints
Most often associated with drug abuse, blood products, men who have sex with men, hemophilia.
Hints: severe herpes simplex or moniliasis, chronic cough, diarrhea, weight loss, lymphadenopathy,
retinitis, encephalitis or Kaposi's sarcoma.

Synonyms
ARC, Gay cancer, GRID, HIV-AIDS, SIDA, Slim disease.
ICD9: 042
ICD10: B20,B21,B22,B23,B24

CDC case surveillance definition:
As of 1993, the CDC (The United States Centers for Disease Control) surveillance case definition for AIDS includes all HIV-
infected persons age 13 or over who have either. 1

¥ a) a <200 CD4+ T-lymphocytes
¥ b) a CD4+ T-lymphocyte percentage of total lymphocytes of <14%
¥ or c) any of the following: pulmonary tuberculosis, recurrent pneumonia, or invasive cervical cancer; or any of the 23
clinical conditions defined in the case definition published in 1987. 2

¥ For WHO case definition (1994) see reference 3

The clinical features of AIDS are protean and often characterized by multisystem illness, evidence of immune suppression and
the presence of one or more superinfections (tuberculosis 4 , Cytomegalovirus infection, cerebral toxoplasmosis 5 ,
pneumocystosis 6 7 , penicilliosis 8 9 , severe or recalcitrant candidiasis, disseminated Acanthamoeba infection 10 , etc).

HIV infection and opportunistic pathogens:
HIV infection increases the incidence and severity of a wide variety of infectious diseases 11 caused by
viruses, mycobacteria, actinomycetes, treponemes, fungi 12-16 , protozoa and helminths.
¥ HIV infection increases the incidence of clinical malaria; however, in severe malaria the level of parasitemia is similar in
HIV-positive and HIV-negative patients. 17-20

¥ During pregnancy, HIV infection increases the incidence of clinical malaria, maternal morbidity, and fetal and neonatal
morbi-mortality.
¥ HIV infection increases the risk of malaria treatment failure.
¥ Some antimalarial drugs may inhibit HIV, while certain anti-retroviral drugs are effective against Plasmodium species. 21

¥ Reactivation of Chagas disease encephalopathy has been reported among infected HIV-positive patients. 22

¥ Acquired syphilis in patients with HIV infection is characterized by severe and accelerated infection, often with overt
meningitis, hepatitis and other forms of systemic involvement. 23-29 The presence of concurrent syphilis does not affect the
progression of AIDS. 30

¥ Haemophilus ducreyi has been associated with esophageal ulceration in HIV-positive patients. 31

¥ Hepatitis G infection appears to improve survival among persons with concurrent HIV infection. 32 41% of infants born to
mothers with HIV-HGB-C coinfection acquired HGB-C infection (Thailand, 2009 publication) 33

¥ Concurrent HIV infection increases the incidence of cirrhosis and HCC among Hepatitis B carriers 34 ; and shortens the
time to development of chronic liver disease in patients with Hepatitis C. 35

¥ Concurrent HIV infection may prolong the duration of viremia in patients with hepatitis A. 36
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AIDS in Haiti

This disease is endemic or potentially endemic to all countries.

The first patient with AIDS reported in the Caribbean was thought to have been diagnosed in Haiti in 1979. 37 38

Graph: Haiti. AIDS, cases

Graph: Haiti. AIDS, cumulative cases
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Notes:
1. The true number of AIDS cases to December 1997 is estimated at 91,000 with 85,000 AIDS
deaths.

AIDS is the leading cause of death among sexually-active adults, and 60% of urban hospital beds are occupied by HIV-
positive patients.

As of 1997: 54% males; 40% men who have sex with men and 52.9% unclassified.

Graph: Haiti. AIDS, estimated deaths
Notes:
1. 74,000 AIDS orphans were estimated to December 1999; 200,000 in 2001.

36% of seropositives in 1984 were bisexual males.

Seroprevalence surveys:
8.4% of pregnant women in Port au Prince in 1993, 10% of urban pregnant women in 1996
4.3% of pregnant women in the Artibonite Valley (1996) 39

4.8% of rural pregnant women in 1996; 2.8% in 2003
42% of CSW in Port au Prince (1989)
7.2% of clients of CSW in Gonaives and St. Marc (2008 publication) 40

19.2% of urban male STD patients (1992)
5% of the rural population and 10% of urban dwellers in 1993
4.5% to 7.7% general population as of November 2003
6.3% of females and 5.5% of males in Port au Prince (2005 to 2006) 41

2.60% of blood donors (2000 to 2001)
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Graph: Haiti. AIDS - estimated living with HIV/AIDS, cases
Notes:
1. Figure for 1997 represented 5.17% of all adults; 6.1% in 2001; 5.6% in 2003; 3.8% in 2005

The male/female ratio for seropositives decreased from 3.1/1 in 1985, to 2.3/1 in 1987, 1.6/1 in
1990 and 1.3/1 in 1992.
- As of 2004, an estimated 5,000 infected children are born each year.

Opportunistic infections:
- The incidence of tuberculosis among persons living with HIV is 7.5% per year (1986 to 1989). 42

50% of tuberculosis patients have AIDS (1991).
- 21% of HIV-positive women are seropositive for syphilis. 43

- Cryptosporidium was found in 30% of HIV-positive patients with diarrhea, Isospora belli 12%, Cyclospora species 11%,
Giardia lamblia 3% and Entamoeba histolytica 1% (1990 to 1993). 44

Cryptosporidium was found in 60% of HIV-positive patients with diarrhea, Isospora belli 15%, Cyclospora 34%,
Enterocytozoon bieneusi 6.9% (2008 publication). 45

Cryptosporidium was found in 16% of HIV-positive patients with chronic diarrhea, Giardia 6%, Isospora belli 5%,
Cyclospora 3%, Entamoeba histolytica 0.4% (2003 to 2004). 46

Isospora belli was found in 15% of AIDS patients, and is responsible for 11% of AIDS-associated diarrhea.
- 88% of HIV-positive women and 54% of HIV-negative women are infected by HSV-2. 47

1. MMWR Recomm Rep 1992 Dec 18;41(RR-17):1-19.
2. MMWR Morb Mortal Wkly Rep 1987 Aug 14;36 Suppl 1:1S-15S.
3. Wkly Epidemiol Rec 1994 Sep 16;69(37):273-5.
4. N Engl J Med 1991 Jun 6;324(23):1644-50.
5. CNS Drugs 2003 ;17(12):869-87.
6. N Engl J Med 1990 Jan 18;322(3):161-5.
7. Curr Opin Pulm Med 2008 May ;14(3):228-34.
8. Curr Opin Infect Dis 2008 Feb ;21(1):31-6.
9. AIDS Alert 1999 Nov ;14(11):suppl 4.
10. Diagn Microbiol Infect Dis 2007 Mar ;57(3):289-94.
11. Int J STD AIDS 2009 Jun ;20(6):369-72.
12. AIDS 2007 Oct 18;21(16):2119-29.
13. Ann N Y Acad Sci 2007 Sep ;1111:336-42.
14. AIDS 2008 May 31;22(9):1047-53.
15. Clin Infect Dis 1995 Aug ;21 Suppl 1:S108-10.
16. Clin Infect Dis 2000 Jun ;30(6):877-81.
17. Med Mal Infect 2007 Oct ;37(10):629-36.
18. Malar J 2007 ;6:143.
19. Clin Infect Dis 2007 Nov 1;45(9):1208-13.
20. Malar J 2007 ;6:143.
21. Trends Parasitol 2008 Jun ;24(6):264-71.

22. Int J Infect Dis 2008 Nov ;12(6):587-92.
23. AIDS Rev 2008 Apr-Jun;10(2):85-92.
24. Mayo Clin Proc 2007 Sep ;82(9):1091-102.
25. MMWR Morb Mortal Wkly Rep 2007 Jun 29;56(25):625-8.
26. Clin Infect Dis 2007 May 1;44(9):1222-8.
27. Dermatol Clin 2006 Oct ;24(4):497-507, vi.
28. Int J STD AIDS 2009 Apr ;20(4):278-84.
29. Eur J Intern Med 2009 Jan ;20(1):9-13.
30. Int J STD AIDS 2010 Jan ;21(1):57-9.
31. Int J STD AIDS 2009 Apr ;20(4):238-40.
32. Trans R Soc Trop Med Hyg 2008 Dec ;102(12):1176-80.
33. J Infect Dis 2009 Jul 15;200(2):227-35.
34. J Antimicrob Chemother 2010 Jan ;65(1):10-7.
35. Lancet Infect Dis 2009 Dec ;9(12):775-83.
36. Clin Infect Dis 2002 Feb 1;34(3):379-85.
37. AIDS Action 1990 Apr ;(10):7.
38. J Natl Med Assoc 1999 Mar ;91(3):165-70.
39. Am J Trop Med Hyg 2000 Apr ;62(4):496-501.
40. Sex Transm Dis 2008 Jun 24;
41. J Acquir Immune Defic Syndr 2009 Dec 1;52(4):498-508.
42. Lancet 1993 Jul 31;342(8866):268-72.

Infectious Diseases of Haiti - 2010 edition

Free. Promotional use only - not for resale. AIDS

© 2010 GIDEON Informatics, Inc. www.gideononline.com All Rights Reserved. Page 16 of 314

http://web.gideononline.com/web/eb.php?f=r&id=1361652&s=p
http://web.gideononline.com/web/eb.php?f=r&id=3039334&s=p
http://web.gideononline.com/web/eb.php?f=r&id=7986696&s=p
http://web.gideononline.com/web/eb.php?f=r&id=2030721&s=p
http://web.gideononline.com/web/eb.php?f=r&id=12962527&s=p
http://web.gideononline.com/web/eb.php?f=r&id=1967190&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18427246&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18192783&s=p
http://web.gideononline.com/web/eb.php?f=r&id=11366986&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17254732&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19451318&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18090038&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17363429&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18520348&s=p
http://web.gideononline.com/web/eb.php?f=r&id=8547497&s=p
http://web.gideononline.com/web/eb.php?f=r&id=10854363&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17628374&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17973997&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17918086&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17973997&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18456554&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18337139&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18615119&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17803877&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17597693&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17407043&s=p
http://web.gideononline.com/web/eb.php?f=r&id=17010778&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19304979&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19237085&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19933204&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19304967&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18513775&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19508162&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19900950&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19926037&s=p
http://web.gideononline.com/web/eb.php?f=r&id=11774086&s=p
http://web.gideononline.com/web/eb.php?f=r&id=12342840&s=p
http://web.gideononline.com/web/eb.php?f=r&id=10203919&s=p
http://web.gideononline.com/web/eb.php?f=r&id=11220766&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18580821&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19738486&s=p
http://web.gideononline.com/web/eb.php?f=r&id=8101302&s=p
http://www.gideononline.com
http://www.gideononline.com


43. J Infect Dis 1992 Aug ;166(2):418-20.
44. Ann Intern Med 1994 Nov 1;121(9):654-7.
45. Am J Trop Med Hyg 2008 Oct ;79(4):579-80.

46. Am J Trop Med Hyg 2009 Jun ;80(6):1060-4.
47. J Infect Dis 1992 Aug ;166(2):418-20.

Infectious Diseases of Haiti - 2010 edition

Free. Promotional use only - not for resale. AIDS

© 2010 GIDEON Informatics, Inc. www.gideononline.com All Rights Reserved. Page 17 of 314

http://web.gideononline.com/web/eb.php?f=r&id=1321862&s=p
http://web.gideononline.com/web/eb.php?f=r&id=7944073&s=p
http://web.gideononline.com/web/eb.php?f=r&id=18840748&s=p
http://web.gideononline.com/web/eb.php?f=r&id=19478276&s=p
http://web.gideononline.com/web/eb.php?f=r&id=1321862&s=p
http://www.gideononline.com
http://www.gideononline.com


Clinical

Amoeba - free living

Agent PARASITE - Protozoa. Centramoebida, Acanthamoebidae: Acanthamoeba and Balamuthia
Schizopyrenida, Vahkampfidae: Naegleria

Reservoir Water Soil

Vector None

Vehicle Water (diving, swimming)

Incubation Period 5d - 6d (range 2d - 14d)

Diagnostic Tests Wet preparation. Specialized cultures. Serology available in reference centers.

Typical Adult Therapy CNS Naegleria: Amphotericin B to 1 mg/kg/d i.v. + 1.5 mg intrathecal X 8 days; plus Miconazole 350
mg/sq m/d iv + 10 mg intrathecal qod X 8d Acanthamoeba: Sulfonamides + Flucytosine

Typical Pediatric Therapy CNS Naegleria: Amphotericin B to 1 mg/kg/d i.v. + 1.5 mg intrathecal X 8 days; plus Miconazole 350
mg/sq m/d iv + 10 mg intrathecal qod X 8d Acanthamoeba: Sulfonamides + Flucytosine

Clinical Hints
Severe, rapidly-progressing meningoencephalitis ( Naegleria , Acanthamoeba or Balamuthia ) following
swimming or diving in fresh water; or keratitis ( Acanthamoeba ), often following use of contaminated
solutions to clean contact lenses.

Synonyms

Acanthamoben, Acanthamoeba, Amebic keratitis, Balamuthia, Balmuthia, Free-living ameba,
Leptomyxid ameba, Naegleria, Paravahlkampfia, Primary amebic meningoencephalitis, Sappinia,
Vahlkampfia.
ICD9: 136.2
ICD10: B60.1,B60.2

Primary amebic meningoencephalitis usually occurs in children and young adults who have been swimming in warm fresh
water. 1

Infection is heralded by abnormal sensations of taste or smell followed by abrupt onset of fever, nausea, and vomiting.
¥ The majority of patients have headache, meningitis and disorders of mental status changes.
¥ Coma and death may ensue within one week
¥ Only three nonfatal infections had been reported to 2003.

Acanthamoeba encephalitis:
Granulomatous amebic encephalitis due to Acanthamoeba occurs in immunocompromised and debilitated patients.
¥ Infection has a gradual onset characterized focal neurological deficits, mental status abnormalities, seizures, fever,
headache, hemiparesis and meningismus.
¥ Visual disturbances and ataxia are often encountered.
¥ Death may ensue within 7 to as long as 120 days.
¥ Secondary infection of a cerebral ependymal cyst has been reported. 2

¥ Disseminated Acanthamoeba infection has been reported in an HIV-positive patient. 3

Balamuthia encephalitis:
Balamuthia mandrillaris encephalitis may be associated with headache, low-grade fever, vomiting, ataxia, pnotophobia,
cranial nerve palsy, speech disturbances, cerebellar nystagmus, seizures, and altered mental status. 4 5

¥ The case-fatality rate for Balamuthia encephalitis is over 90%.

Acanthamoeba keratitis:
Acanthamoeba keratitis is clinically similar to herpetic infection, and presents with a foreign-body sensation followed by
severe pain, photophobia, tearing, blepharospasm, conjunctivitis, iritis, anterior uveitis, dendriform keratitis, ptosis and
blurred vision. 6-9

¥ In rare instances, the infection is painless. 10

¥ Rupture of Descemet's membrane may occur. 11

¥ Bilateral infection is common. 12

¥ In rare cases, the infection may be painless. 13

¥ Dacryoadenitis may be present in some cases. 14

¥ Ocular discharge and endophthalmitis are very rare. 15
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Amoeba - free living in Haiti

References

¥ Atypical presentations have been described in patients with keratoconus. 16

Acanthamoeba infection has also been associated with skin ulcers 17 , pneumonia, adrenalitis, vasculitis, osteomyelitis, and
sinusitis.
¥ Cutaneous acanthamebiasis has been associated with ulceronecrotic lesions, an infiltrative bluish plaque, or periorbital
tumor. 18

¥ Fatal disseminated Acanthamoeba lenticulata infection has been reported in a heart transplant patient.
¥ Four cases of disseminated Acanthamoeba infection in stem-cell transplant recipients had been reported as of 2008. 19

This disease is endemic or potentially endemic to all countries.

A single case report of Acanthamoeba infection was published in 1986 - A. castellanii paranasal sinusitis in a patient with
AIDS. 20
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Clinical

Amoebic abscess in Haiti

References

Amoebic abscess

Agent PARASITE - Protozoa. Sarcomastigota, Entamoebidea: Entamoeba histolytica (must be distinguished
from non-invasive, Entamoeba dispar)

Reservoir Human

Vector Fly (Musca) - occasionally

Vehicle Food Water Sexual contact Fly

Incubation Period 2w - 6m (rarely years; 95% within 6m)

Diagnostic Tests Imaging. Serology. Nucleic acid amplification. Note: Amoebae are usually not present in stool at this
stage.

Typical Adult Therapy Metronidazole 750 mg TID X 10d OR Tinidazole 800 mg TID X 5d

Typical Pediatric Therapy Metronidazole 15 mg/kg TID X 10d OR Tinidazole 15 to 20 mg/kg TID X 5d

Clinical Hints Fever, local pain, weight loss. Remember that liver abscess may be bacterial or amoebic - latter most
often single and in right hepatic lobe.

Synonyms
Absceso amebiano, Amebic liver abscess.
ICD9: 006.3,006.4,006.5,006.6,006.8
ICD10: A06.4,106.5,A06.7,106.8

The clinical presentation may be acute or subacute in onset.
¥ Fever than 50% of patients have fever, hepatomegaly or abdominal pain.
¥ 30% to 40% have concurrent diarrhea.
¥ Other findings may include shoulder pain, cough, chest pain, pleural or pericardial effusion. 1 2

¥ The findings of ameboma may mimic those of malignancy. 3

¥ A case of Budd-Chiari syndrome complicating amebic abscess has been reported. 4

Laboratory findings include leukocytosis without eosinophilia in 80%, anemia in over 50%, elevated serum alkaline
phosphatase levels in 80%.

Pleuropulmonary amebiasis is the most common complication of amebic liver abscess, usually representing rupture of a
superior right lobe abscess through the diaphragm.
¥ Symptoms include cough, pleuritic pain, and dyspnea.
¥ Empyema, hepatobronchial fistula or pericarditis (from left lobe abscesses) may follow.
¥ Although most cases involve the liver, abscesses may occur in virtually any organ. 5

¥ Entamoeba histolytica encephalitis has been reported. 6

This disease is endemic or potentially endemic to all countries.

Data regarding Amebic abscess are included in the note for Amebic colitis

1. South Med J 2004 Jul ;97(7):673-82.
2. Curr Gastroenterol Rep 2004 Aug ;6(4):273-9.
3. Indian J Pathol Microbiol 2009 Apr-Jun;52(2):228-30.
4. Am J Trop Med Hyg 2009 Nov ;81(5):768-9.

5. No Shinkei Geka 2007 Sep ;35(9):919-25.
6. Trans R Soc Trop Med Hyg 2007 Mar ;101(3):311-3.
7. Ann Intern Med 1994 Nov 1;121(9):654-7.
8. Am J Trop Med Hyg 2009 Jun ;80(6):1060-4.
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Clinical

Amoebic colitis

Agent PARASITE - Protozoa. Sarcomastigota, Entamoebidea: Entamoeba histolytica (must be distinguished
from non-invasive, Entamoeba dispar)

Reservoir Human

Vector Fly (Musca) - occasionally

Vehicle Food Water Sexual contact Fly

Incubation Period 1w - 3w (range 3d - 90d)

Diagnostic Tests Fresh stool/aspirate for microscopy. Stool antigen assay. Stool PCR. Note: serological tests usually
negative.

Typical Adult Therapy Metronidazole 750 mg TID X 10d OR Tinidazole 2 g as single dose daily X 5d

Typical Pediatric Therapy Metronidazole 15 mg/kg TID X 10d OR Tinidazole 50 mg/kg as single dose daily X 5d

Clinical Hints Dysentery, abdominal pain, tenesmus - without hyperemia of rectal mucosa or fecal pus (i.e., unlike
shigellosis); liver abscess and dysentery rarely coexist in a given patient.

Synonyms
Amebiasis, Amebiasis intestinal, Amebic dysentery, Amoebenruhr, Entamoeba moshkovskii.
ICD9: 006.0,006.1,006.2
ICD10: A06.0,A06.1,A06.2

Patients with noninvasive infection may present with nonspecific gastrointestinal complaints such as chronic intermittent
diarrhea, mucus, abdominal pain, flatulence and weight loss 1 2

Invasive amebiasis:
The onset of invasive infection is usually gradual (over 1 to 3 weeks) and characterized by abdominal pain, tenderness, and
bloody stools.
¥ Fever is present in one third of cases, and the may be enlarged and tender.
¥ Signs of fluid loss and electrolyte loss may be seen in severe infections.
¥ In children, colitis can present as rectal bleeding alone without diarrhea.
¥ Fecal leukocytes may not be present, and are not as numerous as in shigellosis.
¥ Charcot-Leyden crystals are often seen in the stool.

Fulminant colitis:
Fulminant colitis is rare and carries a very high mortality.
¥ Predisposing factors include malnourishment, pregnancy and corticosteroid treatment.
¥ Such patients are severely ill with fever, leukocytosis, profuse bloody and mucoid diarrhea, generalized abdominal pain.
¥ Hypotension and peritonitis may be evident.
¥ Intestinal perforation and necrosis, or hepatic abscess may ensue.
¥ The clinical features of Cytomegalovirus colitis in AIDS patients may mimic those of amebic colitis. 3

Additional complications:
Additional complications include toxic megacolon (complicates 0.5% of amebic colitis cases); annular ameboma of the colon,
which may mimic carcinoma.
¥ Chronic, irritative bowel syndromes, ulcerative post-dysenteric colitis or perianal amebiasis may also follow acute amebic
colitis.
¥ Extraintestinal amebiasis may involve a wide variety of organs.
¥ Other forms of amebiasis include amebiasis cutis 4 , brain abscess, rectovaginal fistulae and penile infection

Liver abscess is discussed separately in this module.

This disease is endemic or potentially endemic to all countries.
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Amoebic colitis in Haiti
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Prevalence surveys:
1% of HIV-positive adults with diarrhea (1990 to 1993) 5

0.4% of HIV-positive patients with chronic diarrhea (2003 to 2004) 6
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Clinical

Angiostrongyliasis in Haiti
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Angiostrongyliasis

Agent PARASITE - Nematoda. Phasmidea: Angiostrongylus [Parastrongylus] cantonensis

Reservoir Rat Prawn Frog

Vector None

Vehicle Snail Slug Prawn Lettuce

Incubation Period 2w (range 5d - 35d)

Diagnostic Tests Identification of parasite. Serological tests have limited reliability.

Typical Adult Therapy Corticosteroids if severe cns disease Mebendazole 100 mg BID X 5d Albendazole (15 mg/kg/day) has
also been used

Typical Pediatric Therapy Corticosteroids if severe cns disease. Mebendazole 100 mg BID X 5d (age >2) Albendazole (15 mg/
kg/day) has also been used

Clinical Hints Eosinophilic meningitis or encephalitis - generally self-limited; absent or low grade fever; cranial
nerve involvement (II, VI, V and VII); follows ingestion of slugs, snails, prawns or frogs.

Synonyms

Alicata's disease, Angiostrongylose, Angiostrongylus cantonensis, Bundibugyo, Eosinophilic
meningitis, Haemostrongylus ratti, Panstrongyliasis, Parastrongyliasis, Parastrongylus cantonensis,
Pulmonema cantonensis.
ICD9: 128.8
ICD10: B83.2

Angiostrongyliasis is characterized by severe headache, neck and back stiffness and paresthesias. 1-3

¥ Bell's palsy occurs in 5 percent of patients; and disturbances of vision or eye movement in 15%.
¥ Low-grade fever may be present.
¥ Infection may present as meningitis, encephalitis, neuritis or ventriculitis 4

¥ Progression of meningitis to encephalitis is more likely in elderly patients, and is associated with prolonged headache and
fever >38 C. 5

¥ Communicating hydrocephalus may develop during the course of infection. 6

¥ Sudden death has been associated with infection of the fourth ventricle. 7

The worm has been found in the CSF and the eye. 8-10

¥ Eye infection manifests with generalized retinal pigment epithelial alteration, subretinal tracks, retinal edema, macular
edema, and a pale disc. Visually-evoked potentials show secondary optic neuritis 11 12

¥ Cerebrospinal fluid usually has a pleocytosis with 25 to 100 percent eosinophiles.
¥ Blood eosinophilia is not always present.
¥ Rare instances of eosinophilic enteritis have been reported. 13

The illness may last from a few days to several months.

Rare instances of Ascaris suum infection (discussed under 'Toxocariasis') in humans have been characterized by eosinophilic
myelitis. 14

This disease is endemic or potentially endemic to 43 countries.

75% of Rattus norvegicus and 21% of R. rattus in Port-au-Prince are infested (2002). 15
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Clinical
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Animal bite-associated infection

Agent BACTERIUM. Pasteurella multocida , and other zoonotic bite pathogens

Reservoir Cat Dog Marsupial (Tasmanian devil) Other mammal Rarely bird

Vector None

Vehicle Cat (60%), dog (30%) or other bite. No obvious source in 10%

Incubation Period 3h - 3d

Diagnostic Tests Gram stain/culture. Hold speciment for 2 weeks to discount Capnocytophaga & other genera.

Typical Adult Therapy Penicillin, a Tetracycline or Cefuroxime . Dosage and duration appropriate for nature and severity of
infection

Typical Pediatric Therapy Penicillin or Cefuroxime . Dosage and duration appropriate for nature and severity of infection

Clinical Hints Infection of cat, dog or other bite wound - acquired during the preceding 3 to 72 hours (no history of
bite in 10%); systemic infection (meninges, bone, lungs, joints, etc) may occur.

Synonyms

Bacteroides tectus, Bergeyella zoohelcum, Bisgaard's taxon 16, Capnocytophaga canimorsus,
Capnocytophaga cynodegmi, CDC EF-4, CDC NO-1, Coryebacterium kutscheri, Corynebacterium
freiburgense, Fusobacterium canifelinum, Halomonas venusta, Kingella potus, Moraxella canis,
Neisseria animaloris, Neisseria canis, Neisseria weaveri, Neisseria zoodegmatis, Pasteurella canis,
Pasteurella dagmatis, Pasteurella multocida, Pasteurella stomatis, Psychrobacter immobilis,
Staphylococcus intermedius.
ICD9: 027.2
ICD10: A28.0

These are typically skin and soft infections which follow the bites of cats, dogs or other animals ¥ usually during the preceding
3 to 72 hours. 1

¥ There is no history of bite in ten percent of cases.
¥ Systemic infection (meninges 2 , bone, lungs 3 , joints, etc) may occur, with rare instance of severe septicemia. 4 5

See the Microbiology module (Bacteria ¥ Characterize) for a comprehensive discussion of bacterial species associated with
bite wound infection in humans.

This disease is endemic or potentially endemic to all countries.

1. J Am Acad Dermatol 1995 Dec ;33(6):1019-29.
2. Scand J Infect Dis 2002 ;34(3):213-7.
3. Semin Respir Infect 1997 Mar ;12(1):54-6.

4. Am J Emerg Med 2008 Mar ;26(3):380.e1-3.
5. Kansenshogaku Zasshi 2009 Sep ;83(5):557-60.
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Clinical
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Anisakiasis

Agent PARASITE - Nematoda. Phasmidea: Anisakis simplex and Pseudoterranova decipiens

Reservoir Marine mammals Fish

Vector None

Vehicle Undercooked fish

Incubation Period Hours - 14d

Diagnostic Tests Endoscopic identification of larvae.

Typical Adult Therapy Endoscopic removal of larvae; surgery for complications

Typical Pediatric Therapy As for adult

Clinical Hints Allergic reactions; or acute and chronic abdominal pain, often with 'peritoneal signs' or hematemesis;
follows ingestion of undercooked fish (e.g., sushi), squid or octopus.

Synonyms

Anasakis, Bolbosoma, Cod worm disease, Contracaecum, Eustrongylides, Herring worm disease,
Pseudoterranova, Whaleworm.
ICD9: 127.1
ICD10: B81.0

The location of the worms and presenting features depend somewhat on the genus.
¥ Phocanema more commonly associated with infection of the stomach.
¥ Anisakis is usually associated with intestinal disease. 1

Invasive anasikiasis:
Symptoms occur within 48 hours after ingestion.
¥ Gastric anisakiasis is characterized by intense abdominal pain, nausea, and vomiting. 2

¥ Small intestinal involvement results in lower abdominal pain and signs of obstruction, and may mimic appendicitis. 3 4

¥ Symptoms may last for months, rarely for years.
¥ The disease may also suggest tumor, regional enteritis or diverticulitis. 5

¥ Rare instances of intussusception reported. 6

¥ Patients may also experience a pharyngeal "tickling sensation", cough or a foreign body in the mouth or throat. 7

Allergic anisakiasis:
Ingestion of Anisakis larvae with seafood is often responsible for acute allergic manifestations such as urticaria and
anaphylaxis, with or without accompanying gastrointestinal symptomatology. 8

¥ Eosinophilia is usually not present in either gastric or intestinal anisakiasis; however, leukocytosis is noted in two thirds of
patients with intestinal involvement.
¥ Urticaria is present in 20% of cases 9

This disease is endemic or potentially endemic to all countries.

1. Trends Parasitol 2002 Jan ;18(1):20-5.
2. Gastroenterol Hepatol 2003 Jun-Jul;26(6):341-6.
3. Clin Microbiol Infect 2003 Jul ;9(7):734-7.
4. Ann Chir 2005 Jul-Aug;130(6-7):407-10.
5. Rev Esp Enferm Dig 2002 Aug ;94(8):463-72.

6. World J Gastroenterol 2010 Apr 14;16(14):1804-7.
7. J Parasitol 2007 Apr ;93(2):440-3.
8. Clin Microbiol Rev 2008 Apr ;21(2):360-79, table of contents.
9. Bull Acad Natl Med 2007 Jan ;191(1):53-65; discussion 65-6.
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Clinical

Anthrax

Agent BACTERIUM. Bacillus anthracis An aerobic gram positive bacillus

Reservoir Soil Goat Cattle Sheep Water Horse

Vector Fly (rare)

Vehicle Hair Wool Hides Bone products Air Meat

Incubation Period 1d-7d; 1-12 cutaneous, 1-7 GI; 1-43 pulm.

Diagnostic Tests Bacteriological culture. Alert laboratory that organism may be present. Serology and rapid tests by
Ref. Centers.

Typical Adult Therapy Isolation (secretions). Ciprofloxacin ; alt. Doxycycline , Penicillin G . Add Clindamycin + Rifampin for
pulmonary infection. Dosage/route/duration as per severity

Typical Pediatric Therapy Isolation (secretions). Ciprofloxacin ( Doxycycline if age >= 8y ). Add Clindamycin + Rifampin for
pulmonary infection. Dosage/route/duration as per severity

Vaccine Anthrax

Clinical Hints
Edematous skin ulcer covered by black eschar - satellite vesicles may be present; fulminant
gastroenteritis or pneumonia; necrotizing stomatitis; hemorrhagic meningitis. Acquired from contact
with large mammals or their products (meat, wool, hides, bone).

Synonyms

Antrace, Antrax, Antraz, Carbunco, Carbunculo, Malcharbon, Malignant pustule, Miltbrann, Miltvuur,
Milzbrand, Mjaltbrand, Siberian plague, Siberian ulcer, Splenic fever, Wool-sorter's disease.
ICD9: 022
ICD10: A22

Most cases of anthrax occur in one of four forms: cutaneous, gastrointestinal, oropharyngeal and inhalational. 1

CDC case definition for reporting:
As of 1996, the CDC (The United States Centers for Disease Control) case definition for reporting purposes consists of any
illness with acute onset characterized by one or more of the following:
¥ cutaneous (a skin lesion evolving during a period of 2-6 days from a papule, through a vesicle to a depressed black eschar)
¥ pulmonary (hypoxia, dyspnea and mediastinal widening following a brief 'viral-type' prodrome)
¥ intestinal (severe abdominal distress followed by fever or signs of septicemia)
¥ oropharyngeal (mucosal lesion, cervical adenopathy and edema, and fever)
¥ demonstration of Bacillus anthracis by culture, immunofluorescence or serological response.

WHO case definition for surveillance:
The WHO Case definition for surveillance is as follows:
Clinical description:
An illness with acute onset characterized by several clinical forms. These are:
(a) localized form:
¥ cutaneous: skin lesion evolving over 1 to 6 days from a papular through a vesicular stage, to a depressed black eschar
invariably accompanied by edema that may be mild to extensive
- systemic forms:
¥ gastro-intestinal: abdominal distress characterized by nausea, vomiting, anorexia and followed by fever
¥ pulmonary (inhalation): brief prodrome resembling acute viral respiratory illness, followed by rapid onset of hypoxia,
dyspnoea and high temperature, with X-ray evidence of mediastinal widening
¥ meningeal: acute onset of high fever possibly with convulsions, loss of consciousness, meningeal signs and symptoms;
commonly noted in all systemic infections
Laboratory criteria for diagnosis
¥ isolation of Bacillus anthracis from a clinical specimen (e.g., blood, lesions, discharges)
¥ demonstration of B. anthracis in a clinical specimen by microscopic examination of stained smears (vesicular fluid, blood,
cerebrospinal fluid, pleural fluid, stools)
¥ positive serology (ELISA, Western blot, toxin detection, chromatographic assay, fluorescent antibody test (FAT)
¥ Note: It may not be possible to demonstrate B. anthracis in clinical specimens if the patient has been treated with
antimicrobial agents.
Case classification
¥ Suspected: A case that is compatible with the clinical description and has an epidemiological link to confirmed or suspected
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Anthrax in Haiti

animal cases or contaminated animal products.
¥ Probable: A suspected case that has a positive reaction to allergic skin test (in non-vaccinated individuals).
Confirmed: A suspected case that is laboratory-confirmed.

Cutaneous anthrax:
¥ 95% of anthrax cases (worldwide) are cutaneous.
¥ The incubation period for cutaneous anthrax ranges from 12 hours to 12 days.
¥ Cutaneous anthrax begins with pruritus at the affected site, typically followed by a small, painless papule that progresses to
a vesicle in 1 to 2 days. 2

¥ The lesion erodes, leaving a necrotic ulcer with a characteristic black center.
¥ Secondary vesicles are sometimes observed.
¥ Lymphadenopathy may occur, and local edema may be extensive.
¥ Patients may have fever, malaise, and headache.
¥ The most common sites of cutaneous anthrax are the hands, forearms, and head.
¥ Rarely infection may involve the genital area 3 , eyelid 4 5 or other areas.
¥ Cutaneous anthrax is fatal in approximately 20% of cases if left untreated.

Inhalational anthrax: 6 7

¥ Infection may progress to respiratory failure and shock within 1 to 2 days following onset of symptoms.
¥ The case-fatality rate exceeds 80%, even with appropriate antibiotic therapy. 8

¥ Symptoms include pharyngeal pain, cough, fever and myalgia ¥ followed by respiratory distress, cervical edema and venous
engorgement suggestive of mediastintis. 9 10

Gastrointestinal anthrax: 11

¥ Infection is characterized by pharyngeal pain, nausea, vomiting, and bloody diarrhea.
¥ Intestinal gangrene, obstruction and perforation may ensue. 12

¥ The case-fatality rate for intestinal infection ranges from 25% to 60%.
¥ Ulcerative lesions, usually multiple and superficial, may occur in the stomach, sometimes in association with similar lesions
of the esophagus and jejunum.
¥ Ulcers may bleed, and in severe cases the hemorrhage may be massive and fatal.
¥ Ascites may be present.
¥ Lesions in the mid-jejunum, terminal ileum, or cecum tend to develop around a single site or a few sites of ulceration and
edema, similar to cutaneous anthrax.

Oropharyngeal anthrax:
¥ Infection is characterized by painful neck swelling and fever.
¥ The other common symptoms are sore throat, dysphagia, and hoarseness, enlargement of cervical lymph nodes and soft
tissue edema.
¥ Oral lesions are located on the tonsils, posterior pharyngeal wall, or the hard palate. 13

¥ In severe cases, the tonsillar lesions extended to involve the anterior and posterior pillars of fauces, as well as the soft
palate and uvula.
¥ Early lesions are edematous and congested.
¥ By the end of the first week, central necrosis and ulceration produce a whitish patch, which evolves to a pseudomembrane
which covers the ulcer after an additional week.

Meningeal anthrax: 14

¥ Infection is characterized by fever, malaise, meningeal signs, hyperreflexia, and delirium, stupor, or coma. 15

¥ CSF analyses demonstrated hemorrhagic meningitis, with positive Gram's stains and CSF cultures.
¥ 75% of patients die within 24 hours of presentation; mortality rates of 100% are reported in some series. 16 17

¥ Pathologic findings include hemorrhagic meningitis, multifocal subarachnoid and intraparenchymal hemorrhages, vasculitis,
and cerebral edema. 18

This disease is endemic or potentially endemic to 147 countries.
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Graph: Haiti. Anthrax, cases
Notes:
1. 387 clinical cases (7.6 per 10,000) of cutaneous anthrax were reported in 1973; and an
additional 59 cases during the first 4 months of 1974.
2. 1,587 cases of human anthrax were reported from the southern peninsula during 1973 to
1977; 1,396 (5 fatal) during 1985 to 1988

Individual years:
1994 - Cases reported in all departments except Artinite & Ouest.
1995 - 70.5% from the southeast.

164 cases of human anthrax were reported in the Commune of Jeremie in 1988
- 183 cases (> 12 fatal) were reported in La Brillere in 1993.
- A series of 20 cases of human cutaneous anthrax was reported from the Artibonite Valley in 2002. 19

Anthrax was reported in 220 bovines and 38 caprines in 1998.
- 27% to 50% of goatskin products (drums 20 , voodoo dolls, rugs) are contaminated (1974).

A case of ocular infection in the United States in 1974 was acquired from a goat-skin drum imported from Haiti. 21

Notable outbreaks:
1770 - An outbreak (15,000 fatal cases) of presumed intestinal anthrax was reported. 22
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