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Guidelines for Prophylaxis Against

Pneumocystis carinii Pneumonia for

Children Infected with

Human Immunodeficiency Virus

INTRODUCTION

Although guidelines have been established for prophylaxis against Pneumocystis

carinii pneumonia (PCP) for adults with human immunodeficiency virus (HIV) infec

tion, they have not been available for children (7). Experts in pediatric HIV infection

(convened by the Pediatric HIV Resource Center) independently reviewed recent data

and provided recommendations to the U.S. Public Health Service for PCP prophylaxis

for HIV-infected or -exposed children. This report summarizes these deliberations and

details the consensus guidelines.

BACKGROUND

Impact of PCP on HIV-infected Children

Pneumocystis carinii pneumonia is the most common serious HIV-associated

opportunistic infection among children. PCP was diagnosed for 1,080 (39%) of the

2,786 pediatric AIDS patients reported to CDC through 1990. In medical centers caring

for large numbers of children with perinatally acquired HIV infection, PCP has been

the initial HIV-related illness for 8%-12% of all children and for >50% of those children

who progress to AIDS within the first year of life (2-6).

Although PCP can occur at any age, among children it is most commonly

diagnosed between 3- 6 months of age (Figure 1). A population-based study in

Massachusetts found the minimum incidence of PCP during the first year of life to be

2.3% among all infants born to seropositive mothers, or an estimated 7.7% among

HIV-infected infants (7).

PCP is often the initial clinical sign of HIV infection, particularly among infants. Of

the children described in the literature, at least half who developed PCP were not

recognized as HIV-infected before they were diagnosed as having PCP, although

some had had earlier HIV-associated symptoms (3-8).

Despite the availability of effective antimicrobial therapy, mortality from PCP

among infants and children is high; the median survival time from the first episode is

only 1-4 months (2-7 7). Among AIDS cases reported to CDC, 35% of children with PCP

died within 2 months of diagnosis, compared with 13% of children with other AIDS

diagnoses. Infants and young children may be more seriously affected than older

children and adults because for the former, Pneumocystis carinii pneumonia may

represent primary infection rather than reactivation disease, and because an infant's

or young child's immune defenses may be immature. Considering the common

occurrence and high mortality associated with PCP among HIV-infected children and

the demonstrated efficacy of prophylaxis in other immunosuppressed populations,

prevention is a high priority.
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Problems in Defining the Pediatric Population Appropriate for Prophylaxis

Ideally, prophylaxis should be administered only to those children with proven HIV

infection and those at highest risk of PCP. Practically, this is difficult for the youngest

patients since definitive diagnosis of HIV infection in the first year of life is problem

atic due to maternal antibody acquired transplacentally (12). Although many of the

truly infected infants can be identified from among seropositive infants by 6 months

of age using HIV culture and other research-based tests (e.g., p24 antigen assay,

HIV-specific IgA antibody, in vitro antibody production assays, polymerase chain

reaction), this technology may not be available in all communities. To prevent most

effectively the morbidity and mortality resulting from PCP among children with

perinatally acquired HIV infection, prophylaxis must be initiated in the first few

months of life, and, therefore, often before HIV can be definitively diagnosed.

Although no data from prospective studies are available to define the predictors of

PCP among HIV-infected children, information is available regarding correlates of

PCP. The strongest of these appear to be age <1 year, HIV-related symptoms, and

reduction of CD4+ lymphocyte number or function (5,5,73).

CD4+ Cell Count and PCP Among HIV-infected Children

Typically, T-helper lymphocyte (CD4+ cell) counts decline as HIV disease

progresses, for children as well as adults. Among HIV-infected adults, a CD4+ cell

count <200/mm3 is highly predictive of increased risk for PCP (7,74). Recent studies

of lymphocyte phenotypes among healthy infants and young children have demon

strated that total lymphocytes and absolute CD4+ cell counts are much higher than

among healthy adults (75,75). Consequently, HIV-infected children can have marked

depletion of CD4+ cells but have values that would fall within the normal range for

CD4+ cell counts for adults. A study of HIV-uninfected, healthy infants and children

Figure 1. Age at PCP diagnosis for perinatally acquired AIDS cases, for which

definitively diagnosed PCP was the only reported disease. United States, 1981-1990*

0-2 3-5 6-8 9-11 12-14 15-17 18-20 21-23 24-26 27-29 30-32 33-35 ^36

Age (months) at PCP Diagnosis



Vol. 40 / No. RR-2 MMWR

(16) (Table 1) demonstrated that normal median CD4+ cell counts were 3,2007mm3

during the first 6 months of life, with a progressive decline to 2,600/mm3 between

13-24 months of age, and to 1,700/mm3 by 2-6 years of age. Thus, the CD4 + cell count

clinically useful for identifying young children at risk for PCP or other AIDS compli

cations is likely to be higher than that for HIV-infected adults.

Several small studies have investigated the relationship between the CD4+ cell

count and the subsequent development of PCP among children (4,8,9,17-19). Most

information is available on children <1 year of age. Of published PCP episodes for

which CD4+ cell counts were known shortly preceding or accompanying the

development of PCP, >50% were in the first year of life. Ninety percent of HIV-infected

infants had counts <1,500/mm3 (only 73% had counts <1,000/mm3) (Table 2). In

comparison, in one study of adults with PCP, a similar proportion (93%) had a CD4 +

lymphocyte count <200/mm3 (14). Although fewer data are available on children >12

months, children sM2 months with PCP had relatively lower CD4+ cell counts,

compared with infants.

The CD4+ percentage threshold under which prophylaxis is recommended for

adults (20%) (1) may also not be applicable to young children at risk for PCP. In one

study, only 40% of infants <1 year with PCP had a CD4+ percentage <20%,

compared with 75% of children 1-4 years of age and 93% of children >4 years of age

(8). Although the normative data confirm that a CD4+ percentage <20% is clearly

abnormal for children of all ages (Table 1), this threshold appears to have a lower

sensitivity for PCP risk among young HIV-infected children compared with HIV-

infected adults. Hence, CD4+ percentages must be considered in conjunction with

absolute CD4+ cell enumeration for adequate interpretation.

Regimens for PCP Prophylaxis for HIV-infected or -Exposed Children

Although no studies of chemoprophylactic regimens for PCP among HIV-infected

children have been performed, extrapolations may be made from experience with

drugs used for PCP prophylaxis for children with other diseases, from clinical trials of

PCP prophylaxis completed among HIV-infected adults, and from pediatric dosage

and safety information regarding prophylactic drugs that have been used for children

who have diseases other than PCP.

Table 1. Age-adjusted CD4+ lymphocyte parameters for normal, healthy children

and adults (75)

Number tested

Absolute CD4+ count

Median (cells/mm3)

5-95 percentile (cells/mm3)

Percentage CD4+ cells

Median(%)

5-95 percentile (%)

CD4:CD8 Ratio

Median

5-95 percentile

1-6 mo.

106

3211

1153-5285

51.6

36.3-67.1

2.2

0.9-3.5

7-12 mo.

28

3128

967-5289

47.9

32.8-63.0

2.1

0.8-3.4

Age

13-24 mo.

46

2601

739-4463

45.8

31.2-60.4

2.0

0.6-3.4

25-74 mo.

29

1668

505-2831

42.1

32.2-52.0

1.4

0.7-2.1

Adults

327

1027

237-1817

50.9

34.7-67.1

1.7

0.4-3.0
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Trimethoprim-Sulfamethoxazole

Trimethoprim-sulfamethoxazole (TMP-SMX) has been demonstrated to be effec

tive for prophylaxis against PCP for children with cancer and for adults with HIV

infection. It is systemically active against Pneumocystis carinii, and there is long

standing experience with the drug for prophylaxis for children. TMP-SMX is currently

one of the two drugs recommended by the U.S. Public Health Service for PCP

prophylaxis for adults with HIV infection (7).

In 1988, one report indicated that adults with Kaposi's sarcoma who received

TMP-SMX had fewer episodes of PCP and longer survival than did untreated patients

(20). None of 30 patients given TMP-SMX developed PCP, compared with 16 of 30

patients without prophylaxis. A study of immunocompromised children with cancer

clearly demonstrated that daily or intermittent (3 consecutive days per week) oral

administration of 150 mg/M2 (square meter of body surface area) TMP and 750 mg/M2

SMX in two divided doses is effective in preventing PCP (21,22). No episodes of PCP

occurred among TMP-SMX- treated patients, whereas 21% of those given placebo

developed PCP.

Information regarding adverse reactions associated with long-term administration

of TMP-SMX to children has come from studies of prophylaxis against recurrent

urinary tract infection and otitis media, and from studies of PCP prophylaxis among

children with leukemia. Fatal reactions to TMP-SMX are rare, occurring among

<1/100,000 children (23). Dermatologic and hematologic abnormalities are the most

common adverse reactions to TMP-SMX. Mild cutaneous reactions, consisting of an

erythematous maculopapular rash, were noted among 16% of children with leukemia

who received TMP-SMX 3 times weekly for PCP prophylaxis (22). Stevens-Johnson

syndrome and exfoliative dermatitis occur rarely—in about 1/200,000 courses of

therapy (23,24).

The incidence of hematologic reactions, principally leukopenia and thrombocy-

topenia, has varied in published reports from extremely low (<0.1% in a study of

>1,000 hospitalized patients) to relatively high (12%-34% in a study of 50 children

receiving outpatient therapeutic courses of drug) (25-27). Although the potential for

induction of hemolytic anemia (as a consequence of the sulfonamide component)

exists for patients with glucose-6-phosphate dehydrogenase (G6PD) deficiency, it has

only rarely been reported (26). Because of concerns about bilirubin displacement as

well as rapidly changing drug metabolism during the first month of life, TMP-SMX is

not recommended for neonates.

Table 2. HIV-infected children 1 year of age with PCP, by CD4+ cell count

Study (Reference)

Scott, et a\.(19)

Bernstein, et a\.(9)

Leibovitz, et a\.(17)

Sanders-Laufer, et a\.(18)

Connor, et a\.(4)

Kovacs, et a\.(8)

Total (%) 71 (100)

CD4+ count (cells/mm3)

1,000-1,499

52 (73) 12(17)



Vol. 40 / No. RR-2 MMWR

Adverse reactions to TMP-SMX appear to be more frequent and severe among

HIV-infected adults than among HIV-infected children. In several studies, 40%-65% of

adults with AIDS had adverse reactions to TMP-SMX, occasionally requiring discon

tinuation of the drug {20,28,29). In contrast, a retrospective chart review of 75

HIV-infected children who received TMP-SMX-the majority for prophylaxis against

PCP, recurrent otitis media, or urinary tract infections —identified only 15% with an

adverse reaction (30). The majority (82%) of reactions were cutaneous (maculopap-

ular or urticarial skin rash), followed by hematologic (18%). Serious reaction rates

seemed to be dependent on dose, with patients who received a prophylaxis dosage

having the lowest rate of reactions. Hematologic toxicity due to TMP-SMX theoreti

cally could be increased for children treated with zidovudine, which also can cause

bone marrow suppression.

Aerosolized Pentamidine

The potential use of aerosolized pentamidine (AP) for young children is limited by

their ability to use the nebulizer. Theoretically, aerosol delivery of pentamidine offers

the advantage of targeting the drug to the alveolar site of the Pneumocystis

organisms while reducing the systemic toxicity noted with parenteral drug. Published

reports of experience with AP, including establishment of an effective dosage and

delivery system, have related only to adult patients (37). Currently, 300 mg of AP

delivered by Respirgard II jet nebulizer (Marquest, Englewood, CO) once a month is

recommended as standard PCP prophylaxis for HIV-infected adults (7).

The most common minor adverse effects associated with AP administration to

adults have been limited to fatigue, burning sensation in the back of the throat, and

unpleasant taste (32). Bronchospasm has been noted among up to 15% of treated

patients and cough among 38% of treated patients (33). Pneumothorax has also been

reported among HIV-infected patients receiving AP prophylaxis (34). Other reported

adverse reactions are rash, chemical conjunctivitis, pancreatitis, renal insufficiency,

and hypoglycemia (35-40). Breakthrough PCP has been reported among 5%-25% of

patients receiving AP (41). Atypical clinical signs have been described among patients

who develop PCP while receiving AP prophylaxis, including upper-lobe infiltrates and

extrapulmonary disease (42-47). Other issues to be addressed when considering the

use of AP are the potential for transmission of pulmonary pathogens such as

Mycobacterium tuberculosis and the unknown long-term effects of AP on lung tissue,

especially that of the developing lung of the child (48,49).

Dapsone

No data have been published regarding the use of dapsone for PCP prophylaxis for

children. For HIV-infected adults, several small comparative trials have shown PCP

recurrence rates comparable with those for TMP-SMX or AP, when daily, twice

weekly, or weekly regimens are followed (50-53). In one study of >200 HIV-infected

adults, daily administration of 100 mg dapsone for secondary PCP prophylaxis was

associated with a <1% PCP recurrence rate over a follow-up period of 16 months (50).

The long half-life of dapsone (1-2 days) may permit less frequent doses. Recently, a

regimen of 100 mg or 200 mg once weekly for 61 HIV-infected adults was noted to

have a failure rate of zero when used for primary prophylaxis and 8% PCP recurrence

when used for secondary prophylaxis (54).

The overall incidence of toxicity among HIV-infected patients treated with dapsone

has been reported as approximately 10%-13%, and has consisted principally of
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reversible hematologic effects (anemia, methemoglobinemia, neutropenia) (54). Rash

has been noted; however, approximately 60% of patients who are unable to tolerate

TMP-SMX have been able to tolerate dapsone administration. Nausea, vomiting, and

reversible increases in liver transaminases have been noted among a small percent

age of patients.

Dapsone has been used as the primary drug for the treatment of children for

leprosy and dermatitis herpetiformis. The pediatric dosage for the treatment for

leprosy is 1-2 mg/kg/day. Dapsone has not been noted to have adverse effects on

growth and development when used for children (55). Dose-related hemolysis is the

most common adverse effect, and is seen among patients with and without G6PD

deficiency; hemolysis is most often noted when daily doses exceed 200 mg. As noted

with other sulfonamide drugs, rare cases of agranulocytosis and other blood

dyscrasias have been associated with dapsone administration. Other rare but re

ported adverse reactions include a reversible hypersensitivity syndrome ("sulfone

syndrome," characterized by fever, exfoliative dermatitis, hepatic dysfunction, and

methemoglobinemia beginning 1-4 weeks into therapy) and peripheral neuropathy

predominantly involving motor function (55,56).

Parenteral Pentamidine

Little information has been published regarding the use and toxic effects of

parenteral (intravenous or intramuscular) pentamidine for PCP prophylaxis for

HIV-infected adults. Parenteral pentamidine can produce drug levels in lung tissue

that can persist for weeks (57); however, four or five parenteral doses are required

before achieving therapeutic levels of 30 |xg/gm tissue.

Several abstracts have been published regarding the use of intravenous pentami

dine for secondary PCP prophylaxis among small numbers of HIV-infected adults.

Monthly administration of 4 mg/kg for secondary prophylaxis resulted in a recurrence

rate of zero to 28.5%, with follow-up periods ranging from 5-24 months (58-60). In one

study, twice monthly administration was associated with a 5.5% recurrence rate (61).

Hypoglycemia and hypotension during infusion have been noted, and the use of

intramuscular administration has been associated with the development of sterile

abscesses (32,61). The limited data regarding efficacy (even for adults) and the need

for repeated intravenous infusions or intramuscular injections make parenteral

pentamidine a less desirable choice for routine PCP prophylaxis for children.

RECOMMENDATIONS

The Working Group has constructed guidelines for initiation of PCP prophylaxis for

HIV-infected children (Figure 2). The guidelines were based on the age distribution of

PCP among children, the rapid onset of PCP (especially among infants), the high

mortality rate associated with the primary episode, and recent data regarding the

CD4+ cell counts among HIV-infected children with PCP and among healthy children

of various ages. The various regimens for PCP prophylaxis have not been approved

as labelling indications by the U.S. Food and Drug Administration. In addition, the

doses have not been tested specifically among infants and children with HIV infection.
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Figure 2. Recommendations for initiation of PCP prophylaxis for children 3=1 month

old who are a) HIV infected, b) HIV seropositive, or c) <12 months old and born to an

HIV-infected mother

A CD4+ count and CD4+% should be obtained for each child.

Use test results and child's age as criteria for starting PCP prophylaxis.

CD4+ £20%, or unknown, with CD4+ count (cells per mm 3) of: CD4t<20%
with any

200 300 500 600 750 1000 1500 2000 I CD4+count

1-11 mo.

12-23 mo.

24 mo.-5 yr.

>6yr.

START PCP PROPHYLAXIS-

: START PCP PROPHYLAXIS

yy start pcp ///
yy PROPHYLAXIS

START PCP

PROPHYL.

START PCP

,PROPHY- I
^LAXIS //

A: No prophylaxis recommended at this time; recheck CD4+ count in 1 month.

B: No prophylaxis recommended at this time; recheck CD4+ count at least every 3-4 months.

C: No prophylaxis recommended at this time; recheck CD4+ count at least every 6 months.

Recommended regimen for PCP prophylaxis (see Table 3 for alternate regimens)

Trimethoprim/sulfamethoxazole (TMP-SMX) 150 mg TMP/M 2/day with 750 mg
SMX/M2/day given orally in divided doses twice a day, 3 times per week, on consecutive

days (e.g., Monday-Tuesday-Wednesday). When starting TMP-SMX prophylaxis:

• Obtain baseline CBC, differential count, platelet count.

• Monitor CBC, differential count, platelet count monthly.

• Monitor CD4+ count at least every three months.

Note: Any child who has had an episode of PCP should be started on PCP

prophylaxis regardless of age or CD4+ count.
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Patient Evaluation

Because PCP may be the initial manifestation of HIV infection among infants and

young children, an optimal prophylaxis program will involve identification of HIV-

exposed infants as soon as possible so that prophylaxis can be initiated, when

indicated, to prevent PCP. Diagnosing maternal HIV infection during the pregnancy is

the best way to accomplish this goal. If this is not possible, it is important for the

pediatric health-care provider to identify the HIV-exposed infant as soon as possible

after birth. PCP prophylaxis should be only one part of a comprehensive program of

medical and social services, which includes HIV education, counseling and voluntary

HIV antibody testing (with consent) in the obstetric prenatal setting, and access to

care for both the HIV-infected woman and her newborn (62). A strong tracking and

follow-up system is essential to the effectiveness of such a program.

Currently, CD4+ counts provide the most practical way to distinguish HIV-infected

children at risk of early PCP disease. Most uninfected children and infected children

with more intact immunity will have normal CD4+ cell counts, whereas children with

HIV-induced immunosuppression will usually have lower CD4 + counts before
developing HIV disease.

On the basis of currently available pediatric CD4+ cell normative data and the

available data regarding age-related changes in CD4 + cell values that are correlated

with PCP among HIV-infected children, the following age-adjusted CD4+ cell count

indicator levels for the initiation of prophylaxis are recommended:

• <1,500 for children 1-11 months

• <750 for children 12-23 months

• <500 for children 24 months through 5 years

• <200 for children 6 years and older.

A CD4+ percentage <20% is also abnormally low, and if present, should be used as

indication for prophylaxis regardless of the absolute count.

Primary PCP prophylaxis should begin after the first month of life, because of the

potential for adverse drug effects among neonates, and because PCP rarely occurs

among infants <1 month of age. However, if an infant <1 month of age is recognized

to be at risk for HIV infection (i.e., born to an HIV-infected mother), an initial CD4 + cell

count at that time can assist in patient evaluation. If the CD4+ cell count is

<1,500/mm3, the infant should be carefully monitored, and prophylaxis begun at 1
month of age. If the CD4+ cell count is ^1,500/mm3, the count should be repeated 1

month later to evaluate the need to institute prophylaxis at that time.

Whenever a child is found to be HIV seropositive, an initial CD4 + count should be

measured at that time to rapidly evaluate the child's need for PCP prophylaxis. Cell

counts should be repeated at least every 3-4 months for HIV-infected children (and

those of uncertain infection status) during the first 2 years of life. If the CD4+ cell

count is approaching the age-adjusted threshold level for initiation of prophylaxis, the

CD4+ lymphocyte count should be assessed more frequently (at 1-month intervals)

to evaluate the rate of decline and the need to initiate prophylaxis. For children 2=2

years of age, CD4+ cell counts should be monitored at least every 6 months, as

recommended for HIV-infected adults.

Other clinical and laboratory assessments are also appropriate in the evaluation of

HIV-infected or -exposed children. Every attempt should be made to diagnose HIV

infection definitively as soon as possible so that children may receive antiretroviral
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treatment if indicated. In addition, depending on clinical findings, other diagnostic

evaluation or treatment may be needed. Prophylaxis can also be considered for a

young infant who is thought to be at particularly high risk of PCP because of the

presence of a constellation of HIV-related symptoms., even if a CD4+ count is not yet

available.

Some children initially placed on prophylaxis will not subsequently warrant

continuation of prophylaxis based on HIV-infection status or CD4+ lymphocyte

count. Discontinuation of prophylaxis is recommended for infants who were initially

seropositive (as a result of transplacentally acquired antibody) but who are later

shown not to be infected with HIV. Also, prophylaxis can be discontinued for

HIV-infected or seropositive children who have CD4+ cell counts above indicated

prophylaxis thresholds on two sequential measurements at least 1 month apart,

unless there are special clinical circumstances-for instance if children are receiving

medications that could alter the CD4 + cell count (corticosteroids, cytotoxic agents or

antiretroviral therapy).

Regardless of symptoms or CD4+ cell counts, children with a previous episode of

PCP should continue on lifelong prophylaxis to prevent recurrence.

Recommended Chemoprophylaxis Regimen

Because of its safety profile, proven efficacy in PCP prophylaxis for children with

cancer and adult AIDS patients, and relative ease of administration, trimethoprim-

sulfamethoxazole is recommended as the drug of choice for PCP prophylaxis of

HIV-infected or -exposed children 2*1 month of age (Table 3). To minimize toxicity, an

intermittent regimen of 150 mg TMP with 750 mg SMX /M2/day, 3 days per week, is

recommended. Doses should be adjusted upward as the child grows. The total daily

dose should not exceed 320 mg TMP with 1600 mg SMX.

If life-threatening toxicity (anaphylaxis, Stevens-Johnson syndrome, or hypoten

sion) occurs, the drug should be permanently discontinued. If other potentially

Table 3. Drug regimens

I. RECOMMENDED REGIMEN (CHILDREN 1 MONTH OF AGE):

Trimethoprim/sulfamethoxazole (TMP-SMX) 150 mg TMP/M2/day with 750 mg SMX/M2/day

given orally in divided doses twice a day (b.i.d.) 3 times per week on consecutive days (e.g.,

Monday-Tuesday-Wednesday)

Acceptable alternative TMP-SMX dosage schedules:

A. 150 mg TMP/M2/day with 750 mg SMX/M2/day given orally as a single daily dose 3 times

per week on consecutive days (e.g., M-T-W)

B. 150 mg TMP/M2/day with 750 mg SMX/M2/day orally divided b.i.d. and given 7 days/week

C. 150 mg TMP/M2/day with 750 mg SMX/M2/day given orally divided b.i.d. and given 3 times

per week on alternate days (e.g., M-W-F)

II. ALTERNATIVE REGIMENS, IF TMP-SMX NOT TOLERATED:

Aerosolized pentamidine (s=5 years of age) 300 mg given via Respirgard II inhaler monthly.

Dapsone {^1 month of age) 1 mg/kg (not to exceed 100 mg) given orally once daily.

If neither aerosolized pentamidine nor dapsone is tolerated, some clinicians use intravenous

pentamidine (4 mg/kg) given every 2 or 4 weeks.
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drug-related reactions are noted (i.e., rash, neutropenia), the drug should be tempo

rarily discontinued, and tried again within 2 weeks. Some patients with documented

adverse reactions to TMP-SMX have been successfully desensitized. If desensitiza-

tion is done, administration of TMP-SMX should then be given daily because of the

potential for serious adverse reaction upon reintroduction of the drug after any

interruption of dosing.

Complete blood counts with differential and platelet count should be performed at

initiation of TMP-SMX prophylaxis and at monthly intervals to assess hematologic

toxicity, as is recommended for HIV-uninfected children receiving TMP-SMX for

recurrent otitis media or urinary tract infection (63).

Alternative Regimens

If TMP-SMX is not tolerated, aerosolized pentamidine is recommended for

HIV-infected children s=5 years of age. The dose and delivery system recommended

for adults is 300 mg every 4 weeks via the Respirgard II jet nebulizer; this dose has

also been used for children, although no pharmacokinetic or efficacy data are

available. The dose is diluted in 6 ml of sterile water and delivered at 6 L/min from a

50-pounds per square inch (PSI) compressed air source until the reservoir is dry (7).

If cough or bronchospasm occurs, therapy is interrupted and a bronchodilator

administered; for mild cough, in some instances lowering the flow rate of the

nebulizer has helped (32). Although routine pulmonary function tests are not

recommended, clinical awareness of the potential for pulmonary compromise is

warranted.

Dapsone can be considered for patients who cannot tolerate TMP-SMX. The

suggested dose is 1 mg/kg of body weight per day given orally to minimize toxicity.

The total daily dose should not exceed 100 mg per day. Although dapsone is not

available as a liquid preparation, the tablets (25 mg or 100 mg) are crushable so that

an appropriate dose can be administered and the drug may be given with or in food.

As noted for TMP-SMX, monthly complete blood counts with differential and platelet

count should be performed for those children receiving dapsone prophylaxis to

assess hematologic toxicity.

For HIV-infected children who cannot tolerate TMP-SMX, AP, or dapsone, some

clinicians use intravenous pentamidine (4 mg/kg of body weight) given every 2 or 4

weeks.

FUTURE NEEDS

The guidelines in this consensus statement have been formulated using available

data regarding PCP among children and in recognition of the urgent need to provide

guidance to the practitioner in this area. However, it is also recognized that the

knowledge base is incomplete and that additional information is needed to optimize

PCP prophylaxis. Although it is unlikely that placebo-controlled studies of PCP

prophylaxis for HIV-infected children will be performed given the proven efficacy of

primary prophylaxis for HIV-infected adults and for children with other immunosup-

pressive conditions, research questions of high priority remain. These include the

impact of PCP prophylaxis on the frequency and characteristics of PCP among
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HIV-infected children, the side effects of the recommended (and alternative) regi

mens, the rates of breakthrough PCP, the impact of TMP-SMX prophylaxis on the

frequency of bacterial infections and the natural history of HIV infection, and

comparison of regimens for PCP prophylaxis.

These guidelines on prophylaxis may need to be modified as more information

becomes available. In particular, with advances in HIV diagnosis in infancy and with

further data from ongoing prospective studies, it may be possible to better define

those children at most risk for development of PCP, using other clinical or laboratory

parameters in addition to CD4+ counts. Further refinement of the CD4+ thresholds

for prophylaxis may also be possible.

References

1. CDC. Guidelines for prophylaxis against Pneumocystis carinii pneumonia for persons

infected with human immunodeficiency virus. MMWR 1989;38 (no. S-5).

2. Oxtoby MJ. Perinatally acquired human immunodeficiency virus infection. Pediatr Infect Dis J

1990;9:609-19.

3. Scott GB, Hutto C, Makuch RW, et al. Survival in children with perinatally acquired human

immunodeficiency virus type 1 infection. N Engl J Med 1989;321:1791-6.

4. Connor E, Bagarazzi M, McSherry G, et al. Clinical and laboratory correlates of Pneumocystis

carinii pneumonia in children infected with human immunodeficiency virus. JAMA 1991 (in

press).

5. Krasinski K, Borkowsky W, Holzman RS. Prognosis of human immunodeficiency virus

infection in children and adolescents. Pediatr Infect Dis J 1989;8:216-20.

6. Blanche S, Tardieu M, Duliege A-M, et al. Longitudinal study of 94 symptomatic infants with

perinatally acquired human immunodeficiency virus infection. Am J Dis Child 1990;

144:1210-5.

7. Hsu H, Kunches L, Ng P, et al. Pneumocystis carinii pneumonia in infants with HIV infection.

[Abstract 417] 30th Interscience Conference on Antimicrobial Agents and Chemotherapy,

Atlanta, GA, 1990.

8. Kovacs A, Church J, Mascola L, et al. CD4 counts as predictors of Pneumocystis carinii

pneumonia in infants and children with HIV infection. JAMA 1991 (in press).

9. Bernstein LJ, Bye MR, Rubinstein A. Prognostic factors and life expectancy in children with

acquired immunodeficiency syndrome and Pneumocystis carinii pneumonia. Am J Dis Child

1989;143:775-8.

10. Vernon DD, Holzman BH, Lewis P, et al. Respiratory failure in children with acquired

immunodeficiency syndrome and acquired immunodeficiency syndrome-related complex.

Pediatrics 1988;82:223-8.

11. Pahwa S. Human immunodeficiency virus infection in children: nature of immunodefi

ciency, clinical spectrum and management. Pediatr Infect Dis J 1988;7:S61-71.

12. Rogers MF, Ou CY, Kilbourne B, et al. Advances and problems in the diagnosis of HIV

infection in infants. In: Pizzo PA, Wilfert CM, eds. Pediatric AIDS - The Challenge of HIV

Infection in Infants, Children and Adolescents. Baltimore, MD: Williams & Wilkins;1990:

159-74.

13. Roilides E, Clerici M, DePalma L, Rubin M, Pizzo PA, Shearer GM. T helper cell responses in

children infected with human immunodeficiency virus type 1. J Pediatr 1991 (in press).

14. Masur H, Ognibene F, Yarchoan R, et al. CD4 counts as predictors of opportunistic

pneumonias in human immunodeficiency virus (HIV) infection. Ann Intern Med 1989;

111:223-31.

15. Yanase Y, Tango T, Okumura K, et al. Lymphocyte subsets identified by monoclonal

antibodies in healthy children. Pediatr Res 1986;20:1147-51.

16. Denny TN, Niven P, Skuza C, etal. Age-related changes of lymphocyte phenotypesin healthy

children. [Abstract 916] Pediatr Res 1990;27:155A.

17. Leibovitz E, Rigaud M, Pollack H, et al. Pneumocystis carinii pneumonia in infants infected

with the human immunodeficiency virus with more than 450 CD4 T lymphocytes per cubic

millimeter. N Engl J Med 1990;323:531-3.



MMWR March 15, 1991

18. Sanders-Laufer D, Burroughs M, Marshall F, et. al, Pneumocystis carinii pneumonia (PCP) in

"low-risk" HIV infected children [Abstract 108] Pediatr Res 1990;27:183a.

19. Scott G, Buck BE, Leterman JG, et al. Acquired immunodeficiency syndrome in infants.

N Engl J Med 1984;310:76-81.

20. Fischl MA, Dickinson GM, La Voie L. Safety and efficacy of sulfamethoxazole and tri-

methoprim chemoprophylaxis for Pneumocystis carinii pneumonia in AIDS. JAMA 1988;

259:1185-9.

21. Hughes WT, Kuhn S, Chaudhary S, et al. Successful chemoprophylaxis for Pneumocystis

carinii pneumonitis. N Engl J Med 1977;297:1419-26.

22. Hughes WT, Rivera GK, Schell MJ, et al. Successful intermittent chemoprophylaxis for

Pneumocystis carinii pneumonitis. N Engl J Med 1987;316:1627-32.

23. Gutman LT. The use of trimethoprim-sulfamethoxazole in children: a review of adverse

reactions and indications. Pediatr Infect Dis J 1984;3:349-57.

24. Girdwood RH. The nature of possible adverse reactions to co-trimoxazole. Scand J Infect Dis

1976;(Suppl 8):10-17.

25. Asmar Bl, Maqbool S, Dajani AS. Hematologic abnormalities after oral trimethoprim-

sulfamethoxazole therapy in children. Am J Dis Child 1980; 135:1100-3.

26. Lawson DH, Paice BJ. Adverse reactions to trimethoprim-sulfamethoxazole. Rev Infect Dis

1982;4:429-33.

27. Jick H. Adverse reactions to trimethoprim-sulphamethoxazole in hospitalized patients. Rev

Infect Dis 1982;4:426-8.

28. Gordin FM, Simon GL, Wofsy CB, et al. Adverse reactions to trimethoprim-

sulphamethoxazole in patients with the acquired immunodeficiency syndrome. Ann Intern

Med 1984;100:495-9.

29. Jaffe HS, Abrams Dl, Ammann AJ, et al. Complications of co-trimoxazole in treatment of

AIDS-associated Pneumocystis carinii pneumonia in homosexual men. Lancet 1983;2:

1109-11.

30. McSherry G, Wright M, Oleske J, et al. Frequency of serious adverse reactions to

trimethoprim-sulfamethoxazole and pentamidine among children with human immunode

ficiency virus 1 infection. [Abstract 1357] International Conference on Antimicrobial Agents

and Chemotherapy, Los Angeles, CA, 1988.

31. Leoung GS, Feigal DW, Montgomery AB, et al. Aerosolized pentamidine for prophylaxis

against Pneumocystis carinii pneumonia. N Engl J Med 1990;323:669-75.

32. Corkery KJ, Luce JM, Montgomery AB. Aerosolized pentamidine for treatment and prophy

laxis of Pneumocystis carinii pneumonia: an update. Resp Care 1988;33:676-85.

33. Diagnostic and therapeutic technology assessment (DATTA). Prophylactic treatment for

opportunistic infections in HIV-positive patients: aerosolized pentamidine. JAMA 1990;

263:2510-4.

34. Martinez CM, Romanelli A, Mullen MP, et al. Spontaneous pneumothoraces in AIDS patients

receiving aerosolized pentamidine. [Letter] Chest 1988;94:1317-8.

35. Berger TG, Tappero JW, Leoung GS, et al. Aerosolized pentamidine and cutaneous

eruptions. [Letter] Ann Intern Med 1989; 110:1035-6.

36. Lindley DA, Schleupner CJ. Aerosolized pentamidine and conjunctivitis. [Letter] Ann Intern

Med 1988;108:988.

37. Herer B, Chinet T, Labrune S, et al. Pancreatitis associated with pentamidine by aerosol.

[Letter] Br Med J 1989;298:605.

38. Hart CC. Aerosolized pentamidine and pancreatitis. [Letter] Ann Intern Med 1989;111:691.

39. Chapelon C, Raguin G, De Gennes C. Renal insufficiency with nebulised pentamidine.

[Letter] Lancet 1989;2:1045-6.

40. Karboski JA, Godley PJ. Inhaled pentamidine and hypoglycemia. [Letter] Ann Intern Med

1988; 108:490.

41. Armstrong D, Bernard E. Aerosolized pentamidine for the prevention and treatment of

pneumocystosis. AIDS Updates 1990 3:1-7.

42. Abd AG, Nierman DM, llowite JS, et al. Bilateral upper lobe Pneumocystis carinii pneumonia

in a patient receiving inhaled pentamidine prophylaxis. Chest 1988;94:329-31.

43. Jules-Elysee KM, Stover DE, Zaman MB, et al. Aerosolized pentamidine: effect on diagnosis

and presentation of Pneumocystis carinii pneumonia. Ann Intern Med 1990; 112:750-7.

44. Northfelt DW. Extrapulmonary pneumocystosis in patients taking aerosolized pentamidine.

[Letter] Lancet 1989;2:1454.



Vol. 40 / No. RR-2 MMWR

45. Problete RB, Rodriquez K, Foust RT, et al. Pneumocystis carinii hepatitis in the acquired

immunodeficiency syndrome (AIDS). [Letter] Ann Intern Med 1989; 110:737-8.

46. Northfelt DW, Hardy WD. Aerosolized pentamidine and disseminated infection with Pneu

mocystis carinii. [Letter] Ann Intern Med 1989;111:442-3.

47. Sparling TG, Dong SR, Hegedus C, et al. Aerosolized pentamidine and disseminated

infection with Pneumocystis carinii. [Letter] Ann Intern Med 1989;111:442.

48. CDC. Advisory committee for the elimination of tuberculosis: tuberculosis and human

immunodeficiency virus infection: recommendations. MMWR 1989;38:236-50.

49. CDC. Mycobacterium tuberculosis: transmission in a health clinic — Florida, 1988. MMWR

1989; 38:256-8,263-4.

50. Metroka CE, Jacober D, Lewis N. Successful chemoprophylaxis for pneumocystis with

dapsone or bactrim [Abstract T.B.O. 4] V International Conference on AIDS, Montreal, 1989.

51. Torres R, Newlands J, Ortiz M, et al. Randomized trial of intermittent dapsone versus

aerosolized pentamidine for primary and secondary prophylaxis of PCP. [Abstract Th.B. 407]

VI International AIDS Conference, San Francisco 1990.

52. Salvin M, Hoy JF, Mijch AM, et al. An open, randomized, prospective comparison of oral

dapsone and nebulized pentamidine for PCP prophylaxis. [Abstract Th.B. 409] VI Interna

tional AIDS Conference, San Francisco 1990.

53. Kemper CA, Tucker RM, Lange OS, et al. Low-dose dapsone prophylaxis of Pneumocystis

carinii pneumonia in AIDS and AIDS-related complex. AIDS 1990;4:1145-8.

54. Hughes WT, Kennedy W, Dugdale M, et al. Prevention of Pneumocystis carinii pneumonitis

in AIDS patients with weekly dapsone. [Letter] Lancet 1990;2:1066.

55. Physician's Desk Reference, 45th Edition. Medical Economics Data, Oradell, NJ, 1991:

1107-8.

56. Tomecki KJ, Catalano CJ. Dapsone hypersensitivity: sulfone syndrome revisited. Arch

Dermatol 1981 ;117:38-9.

57. Donnelly H, Bernard EM, Rothkotter H, et al. Distribution of pentamidine in patients with

AIDS. J Infect Dis 1988; 157:985-9.

58. Winslow D, Bincski A, Lincoln P, et al. Secondary prophylaxis of Pneumocystis carinii

pneumonia with systemic pentamidine. [Abstract T.B.P. 45] V International Conference on

AIDS, Montreal 1989.

59. Karaffa C, Rehm S, Calabrese L. Efficacy of monthly pentamidine infusion in preventing

recurrent Pneumocystis carinii pneumonia in AIDS patients. [Abstract 690]. 26th Interscience

Conference on Antimicrobial Agents and Chemotherapy, New Orleans, 1986.

60. Miller S, Lifris D. Efficacy of intramuscular pentamidine in the prophylaxis of recurrent

Pneumocystis carinii pneumonia. [Abstract T.B.P. 60] V International Conference on AIDS,

Montreal, 1989.

61. Cheung T, Matta R, Neibart E, et al. Intramuscular pentamidine for Pneumocystis carinii

pneumonia prophylaxis. [Abstract 1] AIDS Clinical Trial Group Meeting, Washington, DC,

November 1990.

62. Institute of Medicine Committee on Prenatal and Newborn Screening for HIV infection. HIV

screening of pregnant women and newborns. Washington, D.C.: National Academy Press,

1991.

63. Lewin EB. Role of trimethoprim sulfamethoxazole in prophylaxis of recurrent otitis media.

Pediatr Infect Dis J 1989;8:730-1.

PM16A5178039125







D
E
P
A
R
T
M
E
N
T
O
F

H
E
A
L
T
H
A
N
D
H
U
M
A
N
S
E
R
V
I
C
E
S

P
u
b
l
i
c
H
e
a
l
t
h
S
e
r
v
i
c
e

C
e
n
t
e
r
s

f
o
r
D
i
s
e
a
s
e
C
o
n
t
r
o
l

A
t
l
a
n
t
a
,
G
e
o
r
g
i
a
3
0
3
3
3

O
f
f
i
c
i
a
l
B
u
s
i
n
e
s
s

P
e
n
a
l
t
y

f
o
r
P
r
i
v
a
t
e
U
s
e
$
3
0
0

F
I
R
S
T
-
C
L
A
S
S
M
A
I
L

P
O
S
T
A
G
E
&
F
E
E
S
P
A
I
D

P
H
S
/
C
D
C

P
e
r
m
i
t
N
o
.
G
-
2
8
4

Y
J

6
6
l
7
b
C
"
E

B
3

8
6
4
-
6

c
r
e
i
I
h
t
o
n

u
n
i
v

h
l
t
h

a
t
i
o
n
N
o
.
(
C
D
C
)

9
"


