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Cryptosporidiosis is the most common causes of diarrhea in acquired immunodeficiency syndrome
(AIDS) patients in the United States. First human case was diagnosed in 1976. Cryptosporidiosis per-
sisted for 4 weeks in human immunodeficiency virus (HIV)-positive person confers the Centers for
Disease Control and Prevention (CDC) defined diagnosis of AIDS. Cryptosporidiosis is most particu-
larly a danger for the immunocompromised, especially HIV-positive persons and AIDS patients.
About 2.2% of all patients whose cases of AIDS are reported to CDC have cryptosporidiosis as their
AIDS-defining illness. Hospital-based studies indicate that cryptosporidiosis is diagnosed in 10~20%
of AIDS patients who have diarrhea. Because diarrhea occurs in about half of all AIDS patients each
year, which is estimated that the annual rate of cryptosporidial infection among all AIDS patients
may approach 5~10%. Cryptosporidium parvum causes self-limited disease in immunocompetent
hosts. In immunocompromised persons including HIV disease, profuse chronic watery diarrhea de-
velops and leads to malabsorption, malnutrition, dehydration and cachexia. In the recent CDC HIV/
AIDS Surveillance Report (Vol. 9, No. 2), Louisiana ranked 9th highest in state AIDS case rates and
12th in number of AIDS cases reported in 1997. Statewide during 1997, 904 new AIDS cases were
diagnosed, and 1,338 new HIV cases were detected and reported. There were 9,830 persons living
with HIV/AIDS in Louisiana, of which 4,414 had been diagnosed with AIDS at the end of 1997. The
analysis data come from Adult/Adolescent Spectrum of HIV Disease (ASD) study. Cryptosporidio-
sis can occur at any time in the course of HIV infection. Data reported here suggest that among HIV-
positive patients, cryptosporidiosis occurred more frequently among those with depleted CD4" cell
counts and among those who developed AIDS-related opportunistic infections (AIDS-OIs). A strong
association between cryptosporidiosis and depleted CD4" cell counts (<200 cells/pl) has been estab-
lished in previous report.

Introduction pathogen in the United States” and a cause of se-

Cryptosporidium paroum (Apicomplexa: Eucoc- vere life-threatening disease in patients with ac-
cida: Cryptosporidiidae), a common enteric proto- quired immunodeficiency syndrome (AIDS)?. No
zoan, is an important emerging waterborne effective medical treatment for Cryptosporidiosis
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has been identified nowadays. The parasite is
transmitted by ingestion of oocysts excreted in
the feces humans or animals. Cryptosporidium par-
vum causes self-limited disease in immunocompe-
tent hosts?®. In immunocompromised persons in-
cluding patients with advanced human immu-
nodeficiency virus (HIV) disease, profuse chronic
watery diarrhea develops and leads to malab-
sorption, malnutrition, dehydration, and ca-

®9_Cryptosporidiosis persisted for 4 weeks

chexia
in HIV-positive person confers the Centers for
Disease Control and Prevention (CDC) defined
diagnosis of AIDS”. Cryptosporidiosis is most
particularly a danger for the immunocompromi-
sed, especially HIV-positive persons and patients
with AIDS. Persons with CD4 cell counts below
200 cells/pl are most likely to experience severe
complications including prolonged diarrhea, de-
hydration, and possible death. These with CD4
counts above 200 cells/ul may recover from the
symptoms of cryptosporidiosis yet maintain the
infection asymptomatically, with symptoms po-
tentially returning if their CD4 counts drops”?.
Cryptosporidium parvum is a zoonotic pathogen
first noted to cause disease of turkeys in 1955 and
of calves in 1971. Cryptosporidium infects the res-
piratory or gastrointestial tracts of a large num-
ber of hosts including fish, birds, reptiles, and
mammals”. The first report of human case of

cryptosporidiosis was in 1976, followed over the

next few years by reports of disease in immuno-
suppressed hosts. CDC documented the impor-
tance of Cryptosporidium parvum as a major hu-
man pathogen in 1982 in reporting outbreaks of
cryptosporidiosis diarrhea in 21 patients with ad-
vanced HIV disease and in 12 immunologically
normal hosts who had been exposed to crypto-

97 The relative

sporidium from infected calves
risk for a patient with advanced HIV disease of
acquiring cryptosporidium infection during expo-

sure to asymptomatic or clinically infected hu-

mans or animals or to contaminated food or
water is not known®”. The risk of nosocomial
spread, however, is likely to increase with in-
creasing numbers of patients with advanced HIV
disease and chronic cryptosporidium infection be-
ing admitted to hospitals and dedicated HIV dis-
ease care units. Because there is currently no
treatment for cryptosporidiosis and epidemi-
ologic investigation to define these risks are ex-
tremely important.
Material and Method

Study population

The analysis data come from Adult/ Adoles-
cent Spectrum of HIV Disease (ASD) study,
which is funded by CDC, conducted by Louisiana
Office of Public Health, and approved by Louisi-
ana Department of Health and Hospital Review
Board and Louisiana State University Research
Review Committee. The patients who were
tested for HIV disease at hospitals or clinics were
consented. Those patients’ medical records whi-
ch are diagnosed HIV-positive are reviewed by
Louisiana Office of Public Health. They are also
confidential and regulated by the Public Health
Service Act 42 USC 242K and 242M (d).

Statistical analysis

Cryptosporidiosis is demonstrated with acid
fast staining for detection of Cryptosporidium par-
vum. Bivariate analysis was calculated using the
parsons’ age, race, sex, history of AIDS-related
opportunistic infections (AIDS-Ols), antiretro-
viral use, CD4" cell counts, and the risk of devel-
oping cryptosporidiosis. Logistic regression ana-
lysis was considered to control for potential con-
founding variables. The Pearson chi-square test
was carried out the difference in the monthly
cryptosporidiosis occurrence. The percentage of
the annual cryptosporidiosis was computed to
analyze the trends. Time series analysis was not

carried out for the data.
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Results

HIV/AIDS Trends from Louisiana HIV/
AIDS Surveillance Report (1999)

This profile summarizes the status of the HIV/
AIDS epidemic in Louisiana for cases diagnosed
through 1997 and reported though April 1998. Be-
cause each date source has its limitations and is
extremely important to integrate information
from several sources of data in order to get a
comprehensive picture of the epidemic.

(1) Across the U. S, it could see a substantial
drop in the number of AIDS cases diagnosed and
reported, however, the number of HIV-infected
cases reported to CDC remained stable across
states in 1997. In the recent CDC HIV/AIDS Sur-
veillance Report (Vol. 9, No. 2), Louisiana ranked
9th highest in state AIDS case rates and 12th in
number of AIDS cases reported in 1997. The
metro New Orleans area continues to have the
highest AIDS rates in the state, ranking 11th
highest among large cities in the U.S. and the
metro Baton Rouge area case rates was 19th.

(2) Statewide during 1997, 904 new AIDS
cases were diagnosed, and 1,338 new HIV cases
were detected and reported. The cumulative to-
tal of cases ever reported to Louisiana Office of
Public Health is 16,112 persons with HIV, of
which 10,320 have been diagnosed with AIDS. At
the end of 1997, there were 9,830 persons living
with HIV/AIDS in Louisiana, of which 4,414 had
been diagnosed with AIDS.

(3) Since 1996, AIDS-related mortality has de-
clined drastically, coinciding with the emergence
of more effective treatments. AIDS dropped to
the second leading cause of death among 25~44
year old men in Louisiana in 1996. However, the
death rate continued to increase among 25~ 44
year old women.

(4) Although the AIDS epidemic in men who
had sex with men (MSM) remains the largest of

the exposure groups, the numbers are declining.
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Adjusted estimates suggest that the decline is oc-
curring primarily among white MSM, whereas
the number of AIDS cases is remaining steady
among African-American MSM. For cases re-
cently detected with HIV, MSM is also the larg-
est exposure category, however, exposure has
not been classified for about half of the cases de-
tected in 1997.

(5) In the MSM outreach survey, roughly one-
third of MSM reported having unprotected re-
ceptive anal sex within the past 30 days.

(6) Injection drug use (IDU) remains the
second-greatest exposure category among AIDS
cases. Adjusted trends indicate that for AIDS
cases among African-Americans, the exposure
categories of IDU and high risk heterosexual
transmission (HRH) have increased to the same
level as that of MSM.

(7) In study of new cases of HIV infection in a
New Orleans STD clinic, the highest infection
rates continued to be in MSM, IDU, and female
sex partners of injection drug users.

(8) During 1997, 73% of new detected HIV/
AIDS cases and 70% of new diagnosed AIDS
cases were in African-Americans. The HIV/
AIDS case rates for African-American men and
women remain disproportionately high.

(9) A street outreach behavior survey, which
predominantly samples from African-Americans,
found that 75% of men and 50% of women had 2
or more sex partners in the last year. A little over
half of those persons used a condom at the last
sexual encounter. The rates of condom use were
consistent with those found by Behavior Risk
Factor Surveillance System (BRFSS) conducted
in 1996.

(10) Although the number of HIV/AIDS cases
detected in women has dropped over 10% since
the previous year, women continue to represent

an increasing proportion of persons with HIV/
AIDS (30% in 1997).
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Table 1 Bivariate analysis of demographic and clinical factors and cryptosporidio-
sis among human immunodeficiency virus-infected patients, New Orleans,

Louisiana, 1989~1998

No. (%) with

Factors (n I%tgi 3) c;yptospori- RRa 95%CIP p
’ diosis
Age (years)
<3 3,871 197(5.1) 1.0
35~44 2,220 28(1.3) 0.26 0.17~0.38 <001
>44 822 14(1.7) 0.35 0.20~0.54 <001
Race
White 2,839 99(35) 0.69 0.40~1.18 017
African-American 3,803 126(3.3) 0.65 0.30~1.12 0.12
Others 271 14(5.2) 1.0
Mode
IDUC 754 22(2.9) 1.0
MSM4 2,981 129(4.3) 1.46 0.94~2.28 0.09
MSM/IDU 1,125 30(27) 092 053~1.58 0.75
Heterosexual 805 30(3.7) 127 0.74~2.18 0.38
Transfusion/Hemophilia 119 5(4.2) 1.42 0.55~3.69 0.46
Unknown 1,129 22(1.9) 0.67 0.38~1.21 0.18
Sex
Male 5,456 194(3.6) 10
Female 1,457 45(3.1) 0.87 0.63~1.20 0.40
CD4 +cell counts (cells/ ul)
<200 3,124 217(6.9) 11.25 7.27~1740 <0.01
>200 3,789 22(0.6) 1.0
Use of protease inhibitors
Yes 1,904 59(3.1) 10
No 5,009 180(3.6) 115 0.86~1.54 0.33
AIDS Olse
Yes 2,805 203(7.2) 7.77 547~11.04 <0.01
No 4,108 36(09) 1.0

a: relative risk, b: confidence interval, ¢ injecting drug use, & men who have sex with men,

e acquired immunodeficiency syndrome-related opportunistic infections.
This data summarizes the status of HIV/AIDS epidemic at HIV Outpatient Clinic, New

Orleans, Louisiana.

(11) Due to increased use of zidovudine dur-
ing pregnancy and delivery, perinatal transmis-
sion rates have dropped dramatically from over
25% in 1993 to under 10% in 1996.

(12) Over recent years, the syphilis epidemic
in Louisiana has experienced a significant decline.
Although the rate is approaching the national
rate for primary and secondary syphilis, the Lou-
isiana rate (9 per 100,000) is still over twice the
national rate (4 per 100,000). The HIV seropreva-
lence survey in a New Orleans clinic indicates

persons with early syphilis are at higher risk for
having HIV infection.

Cryptosporidiosis with HIV/AIDS in Louisi-
ana

During the study period, 6,913 HIV-positive pa-
tients were enrolled, of those 5456 (78.9%) of the
patients were male, 3,803 (55.0%) of those were
African-Americans, and 4,106 (594%) of those
were MSM. Two hundred thirty-nine (35%) of
the patients developed cryptosporidiosis after an
average follow-up of 43 months. Bivariate analy-
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Table 2 Major opportunistic infection among AIDS patients adult
spectrum of disease study New Orleans Metro Area)

Among AIDS cases Among cumulative

diagnosed in 1997 AIDS cases
Total (n=239) Total (n=4,011)

No. (%) No.(%)2
Immunosuppression® 214 (89.5) 3,288 (82.0)
Pneumocystis carinii pneumonia 30(12.6) 1,218(30.4)
Esophageal candidiasis 18( 75) 705(17.6)
HIV wasting syndrome 13( 54) 639(15.9)
Pulmonary tuberculosis 9( 3.8 219( 55)
Mycobacterium avium complex 6( 25) 468(11.7)
Kaposi' s sarcoma 6( 25) 322( 80)
Cytomegalovirus retinitis 5(2.1) 283( 7.1)
Extrapulmonary cryptococcosis 4( 17 234( 58)
Cytomegalovirus 3( 13) 146( 3.6)
HIV encephalopathy (dementia) 2( 0.8) 292( 7.3)

a: Percents of AIDS cases may not add up to 100% because people may have more

than one AIDS defining condition.

b- CD4+ helper T-lymphocyte count is less than 200 cells/ ul or the CD4* percentage

is less than 14.

This Louisiana HIV/AIDS Surveillance Report was published by Louisiana Office of

Public Health in 1977,

sis showed that patients with CD4" cell counts <
200 cells/ml were significantly at higher risk for
cryptosporidiosis than those with CD4" cell co-
unts <200 cells/ml [relative risk (RR) =11.25, p
<0.01] (Table 1). Most patients were diagnosed
during the spring months (March~ May), the
peak was in March whish had 48 patients. Cryp-
tosporidium infection in New Orleans, Louisiana
increased from 7 patients (2.9%) in 1989 to 48 pa-
tients (20%) in 1994.
Discussion

Cryptosporidiosis is the most common causes
of diarrhea in AIDS patients in the United States.
About 2.2% of all patients whose cases of AIDS
are reported to CDC have cryptosporidiosis as
their AIDS-defining illness, of which 35% are
children. Hospital-based studies indicate that
cryptosporidiosis is diagnosed in 10~20% of pa-
tients with AIDS who have diarrhea®?’. Because
diarrhea occurs in about half of all patients with
AIDS each year, which is estimated that the an-

nual rate of cryptosporidiosis among all patients
with AIDS may approach 5~10%. The persons
with AIDS or hypogammaglobulinemia and those
receiving immunosuppressive chemotherapy, di-
arrhea accompanied by malabsorption is fre-
quently torrential and a major factor leading to
death. Passage of up to 17 litter of fluid feces daily
has been recorded. Anorexia, abdominal pain,
vomiting, weakness, malaise, low-grade fever, and
marked weight loss may also be present. In the
immunodepressed, infection is not always con-
fined to the gastrointestinal tract®.
Cryptosporidiosis can occur at any time in the
course of HIV infection. However, cryptosporidio-
sis is not a reportable disease in all states. Labora-
tories and physicians may fail to report all cases,
not all persons with diarrheal illness seek medical
care, not all providers request stool examinations.
In spite of the public health importance of crypto-
sporidiosis, good estimates of the number of per-
sons who become infected each year are not
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Table 3 Cryptosporidiosis outbreaks in the United States

Year Locality Est. cases Suspected cause

1984 Bexar Couty, TX 2,006 Sewage contaminated well

1987 Carrollton, GA 12,960 Treatment deficiencies of river water

1938 Los Angeles, CA 44 Contaminated swimming pool

1991 Pennsylvania 511 Treatment deficiencies of well water

1992 Jackson Co.,, OR 15,000 Treatment deficiencies of spring/river

1992 Lane Co., OR 55 Contaminated wave pool

1992 Idaho 26 Contaminated water slide

1993 Dane Co., W1 85 Contaminated swimming pool

1993 Milwaukee, WI 120 Contaminated swimming pool

1993 Milwaukee, WI 403,000 Treatment deficiencies of lake water

1993 Las Vegas, NV 103 Unknown; perhaps tap water

1993 Central Maine 150 Contaminated apple cider

1994 Lake Nummy, NJ 2,070 Contaminated shallow lake park

1994 Missouri 101 Contaminated swimming pool

1994 Walla Walla, WA 104 Sewage contaminated well

1995 Gainesville, FL. 77 Contaminated tap water at day camp

1995 Minnesota 50 Contaminated chicken salad

1996 Ft. Lauderdale, FL 22 Contaminated wading pool

1996 Clovis, CA 500 Contaminated water park

1996 Eagle Harbor, FL 16 Unknown

1996 New York 30 Contaminated apple cider

1997 Minnesota Zoo, MN 359 Contaminated decorative fountain

1997 Spokane, WA 54 Unknown food source at banquet;
possibly unwashed green onions

1998 Brushy Creek, TX 32 Sewage contamination of creek/well

1998 Sellwood, CR 51 Contaminated swimming pool

Cryptosporidiosis was first recognized as a cause of human illness in 1976.

available. Severe and persistent disease corre-
lates well with CD4 counts of less than 200 cells/
ul. Only 5 out of 39 patients infected with Crypto-
sporidium parvum and CD4 counts of less than 200
cells/ul were self-limiting disease. However, all 8
patients with Cryptosporidium parvum and CD4
counts of greater than 200 cells/ul were cured
and did not relapse during a follow-up period of 1
~ 24 months”. Data reported here suggest that
among HIV-positive patients, cryptosporidiosis
occurred more frequently among those with de-
pleted CD4" cell counts and among those who de-
veloped AIDS-OIs (Table 2). A strong association
between cryptosporidiosis and depleted CD4’
cell counts has been established in previous re-
port”?®. According to the previous reports, most
cases of cryptosporidiosis in New Orleans, Louisi-

ana occurred among MSM. Unprotected anal in-
tercourse or oral-anal sexual contact may have
been concerned in Cryptosporidium parvum trans-
mission among MSM patients”.

There was a seasonal trend in the number of
cryptosporidiosis. The increase in the spring
months corresponds to Mardi Gras Festival season
in New Orleans area. During Mardi Gras Festival ,
there are tremendous tourists all over the nation
in this area, which bring about large quantities of
trashes and garbage. Contaminated water may
be concerned in the transmission of crypto-
sporidiosis. Due to the spring is mild and comfort-
able climate in this area, many people participate
in outdoor activities such as fishing in swamp, pic-
nic, hunting, and gardening, which expose them
to potential environmental sources of crypto-
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sporidium. The occurrence of cryptosporidiosis
increased between 1984 and 1998 (Table 3)".
Laboratories and physicians were aware of this
disease, as a result of improved laboratory diag-
nostic facilities for the identification of crypto-
sporidium oocysts. Cryptosporidium ococysts can
frequently be identified in filtered samples of
river water in both developing and developed
countries?. There are also reports suggesting air-
borne which might account for respiratory infec-
tion in AIDS and perinatal transmission. Forty-
eight patients of cryptosporidiosis occurred in
New Orleans, Louisiana in 1994. The massive out-
break of cryptosporidiosis in Milwaukee, Wiscon-
sin may contribute to an increase awareness of
this disease'®™?. The decrease of cryptoporidiosis
after 1996 may be due to preventive measures
among AIDS patients for drinking bottled water.
During the study period, 239 HIV-positive pa-
tients with cryptosporidiosis diagnosed and 14
patients were diagnosed in 1998 in New Orleans.

Many AIDS-Ols can cause diarrhea, among
them cytomegalovirus and Mycobacterium avium
complex. All of these pathogens are a cause for
concern, especially in individuals with advanced
HIV disease and persons with CD4 counts below
200 cells/ml should consult a doctor if they de-
velop diarrhea that persists for more than three
days.

As general, a single stool specimen is usually
sufficient to establish a diagnosis of cryptosporidi-
osis, although some physicians ask for up to three
samples, each on different day. There are no
medications that will cure cryptosporidiosis once
infection sets in, but paromomycin does suppress
the effects of infection in most people'. Azithro-
mycin has also been used with some success in af-
fected patients™”. The recommended daily does
of paromomycin is 500 mg four times a day for a
period of 14 to 28 days™. The customary does of
azithromycin is 600 mg daily for 14 to 28 days'"™.

53

Patients With heavy infections of cryptosporidio-
sis, those with CD4 counts below 50 cells/pl, and
those who suffer relapses may require additional
months of maintenance therapy. With treatment,
diarrhea usually abates and for most patients it
eventually ceases. As infection subsides, patients
are often able to regain most or all of the weight
they lost during the acute phase of infection.
Paromomycin and azithromycin are not univer-
sally effective, however, for that reason HIV-
positive persons with CD4 counts below 200 cells
/ul may want to take these simple precautions,
which will dramatically reduce the likelihood that
they will become infected with cryptosporidio-
sis™® ™,

General precautions for Cryptosporidium pa-
oum

(1) Wash hands carefully after using the bath-
room and after such activities as handling dirty
laundry, playing with a pet, or changing a diaper.

(2) Avoid contact with human and animal
waste. This caution applies equally to cleaning lit-
ter boxes, gardening, and all sexual activities that
involve oral-anal contact.

(3) Wash all fruits and vegetables well with
distilled, bottled, boiled, or filtered water before
eating them. The person with CD4 count is beiow
200 cells/ul may want to avoid eating raw vegeta-
bles and fruits in restaurants or other places
where those items may not have been well
washed.

(4) Avoid swimming in fresh water such as
ponds, lakes, streams, and rivers and do not use
swimming pools, because they can become con-
taminated, and chlorine does not kill the organ-
ism that causes cryptosporidiosis.

Precaution for cryptosporidiosis (CD4<200
cells/ul) with HIV/AIDS persons

Although the risk of acquiring cryptosporidio-
sis from drinking tap water is low, municipal

water supplies can become contaminated. The
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waterborne outbreak in Milwaukee, Wisconsin in
1993 resulted in 403,000 cases of cryptosporidio-
sis, of which some cases were very serious in
HIV-infected persons. For guarding against wa-
terborne infection, person with CD4 counts below
200 cells/ul may want to consider these precau-
tions

(1) Drink only tap water that has been boiled
at a rolling boil for at least one minute, trans-
ferred to an airtight conditioner, and refrigerated
or allowed to cool to room temperature.

(2) Drink distilled water or water that has
been properly filtered. This means water that has
been passed through a so-called absolute filter,
one that filters out all organisms that are greater
than one micron in size. Such filters which meet
the National Sanitation Foundation’s standard
for cyst removal will eliminate any cryptosporidi-
osis in the water.

(3) Drink bottled water that has been distilled
or filtered. Not all bottled waters meet these cri-
teria, and water that has not been purified by one
of these methods may not be safe.

Conclusion

Cryptosporidiosis is an uncommon but unpleas-
ant AIDS-Ols. It occurs in up to 20% of persons
who are infected with HIV, causing non-bloody
diarrhea and less commonly, abdominal cramping
and pain. Onset is generally rapid and fever is
rare. Nausea, vomiting, tiredness, jaundice, and a
yellow discoloration of the skin and/or the whites
of the eyes have been reported in some cases. In
HIV-positive persons with CD4 counts, also
known as helper T cell counts above 200 cells/pl,
cryptosporidiosis is a self-limiting condition that
lasts from 5 to 14 days and resolves without
medication, just as it does in HIV-negative per-
sons. The relapse rate is fairly high about 30%,
but these secondary flare-ups are less severe and
usually last no more than a day or two. In HIV-
positive persons with CD4 counts below 200 cells

/ul, however, cryptosporidiosis is a considerably
more serious affliction, which can lead to perma-
nent diarrheal illness. This unchecked diarrhea
causes chronic malabsorption of fluid, nutrients,
vitamins, and electrolytes. And malabsorption in
turn lead to weight loss, wasting syndrome, and
even death. Studies in many developing and de-
veloped countries have given estimates for the
importance of cryptospridiosis as a cause of
chronic watery diarrhea in both infants and
adults with HIV/AIDS persons. Physicians and
other medical personnel require a higher index of
suspicion for cryptosporidiosis infection with HIV
/AIDS persons.
Acknowledgment

We are indebted to Department of Environ-
mental Health Science, Tulane University Medi-
cal Center, Louisiana Office of Public Health in
New Orleans, many people who have collabo-
rated to create the ASD study, and HIV Outpa-
tient Clinic in New Orleans willingly offered vari-
able materials.

References

1) Marshall MM, Naumovitz D, Ortega Y et al:
Waterborne protozoan pathogens. Clin Microbiol
Rev 10: 67-85, 1997

2) Sorville FJ, Lieb LE, Kerndt PR et al: Epidemi-
ology of cryptosporidiosis among persons with
acquired immunodeficiency syndrome in Los An-
gels County. Am J Trop Med Hyg 51: 326-331,
1994

3) Colford Jr JM, Tager IB, Hirozawa AM et al:
Cryptosporidiosis among patients infected with
human immunodeficiency virus. Factors related
to symptomatic infection and survival. Am ] Epi-
demiol 144: 807-816, 1996

4) Anand L, Brajachand NG, Dhanachand CH:
Cryptosporidiosis in HIV infection. ] Commun Dis
26: 241-244, 1996

5) Centers for Disease Control and Prevention:
Update: trends in AIDS incidence-United States.
MMWR 46: 861-867, 1997

6) Juranek D: Cryptosporidiosis: source of infection
and guidelines for prevention. Clin Infect Dis 21
(Suppl) : S57-S61, 1995

7) Center for Disease Control and Prevention:

—200—



55

Cryptosporidiosis: Assessment of chemotherapy 12) Addiss DG, Pond RS, Remshak M et al: Reduc-
of males with acquired immune deficiency syn- tion of risk of watery diarrhea with point-of-use
drome (AIDS). MMWR 31: 589-592, 1982 water filters during a massive outbreak of water-
8) Lopez-Velez R, Tarazona R, Garcia Camacho borne cryptosporidium infection in Milwaukee,
A et al: Intestinal and extraintestinal crypto- Wisconsin, 1993. Am J Trop Med Hyg 54: 549—
sporidiosis in AIDS patients. Eur J Clin Microbiol 553, 1996
Infect Dis 14: 677-681, 1995 13) Armitage K, Flanigan T, Carey J et al: Treat-
9) Ma P, Soave R: Three-step stool examination for ment of cryptosporidiosis with paromomycin. A
cryptosporidiosis in 10 homosexual men with pro- report of five cases. Arch Intern Med 152: 2497-
tracted watery diarrhea. ] Infect Dis 147: 824828, 2499, 1992
1983 14) Hicks P, Zwiener RJ, Squires J et al: Azithro-
10) Solo-Gagrield H, Neumeister S: US outbreaks of myecin therapy of Cryptosporidium parvum infec-
cryptosporidiosis. ] Am Water Works Assoc 88: tion in four children with human immunodefi-
76-87, 1996 ciency virus. J Pediatr 129: 297-300, 1996
11) MacKenzie WR, Hoxie JN, Proctor ME: A mas- 15) Blanshard C, Shanson DC, Gazzard BG: Pilot
sive outbreak in Milwaukee of cryptosporidium studies of azithromycin letrazuril, and paromo-
infection transmitted through the public water mycin in the treatment of cryptosporidiosis. Int J
supply. N Engl ] Med 331: 161-167, 1994 STD AIDS 8:124-129, 1997

KEIVA S TFMICH TS HIV/AIDS BgeE L0 U T R ARU D) LED
HEE®RICOWTOFRITHEE

VREF 2 — L — VY RZEERL V¥ — AREEBGFEERFER A RER
PRI ICFEM AR BEE ERRE - eEERS

2 NY AT 8

ST SIRUN-IY €

2 )7 NARY VL (Cryptosporidium paroum) O NEFFLEBIDH D THRE S 72D 1976 4T
Hots, HEAL LTABBICESINSICE - DR BREGIEASIEREE (AIDS) 1285 B
REYE L LT TH B, 1982 4E1213 AIDS FHIAEEIC 2 V) 7 b ARY) VY MEDOBEREFI AL EA LD
b, e ORAERB L UHERFZHS L THOEBRLAW sz, F7o, REEHeE
ETh5RKEIIBWTKEREHYRLKEKER VAT AOREL EIERT L7 Y T MAFRY VY
AFEDKRBERTATHNEHELTVE, T L) RRROPTERE 9D AIDS EGFR & 56 12D
AIDS BEKAHZANVA I THMTIEZ Y T AR U7 MEOEZRA L Z0OF — 5 REIRK
YRR OHRE X P EICLERT R TH S EDRMIZTL, VA V7 FMAREER & RER
FEB TPty ¥ — (CDC) 12k 5 ASD 2% 74 B RICL72KE - REHAETHE Y AT LAPHILIN
TWwb. CDC VA I 7 FH BT 1997 4127212 904 A AIDS B4, 1,338 A HIV EHeE A
HEESH &, FINO HIV &4 B X 0 AIDS B OGN 9830 A, 2D ) 4,414 AA% AIDS B
LB ENEHME L TWA., 852 CD4 MDY 200cell/ul LT OV 4 V7 M AIDS B&IC2 ) 7 b
AR Iy L E OUEVFEBIBIRASKEMBMN FARICA LD b, KEBERVPEREShE2Y) 7R
R Uy MEREGIL 1998 FEDONA VT FMOBEBERBEICEL D L =2 —F ) Y XTHO HIV BREHD )
L1 ANZAEDON, SOX) BN EZRET 2 TEE 104EM (1989~1998) (2L VA V7 FH
HIV/AIDS % —~ A 5 ¥ 2 % 82 4E#, ANFE, 150, 9T AIDS EEOF M, CDAflR K2 ZRE L7 HIV
Y b AIDS BFICH T2 210 7 AR TV AERPEOEFRAE OB WS 5.

—201—



