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Nosocomial or late-onset sepsis is a common complication among premature infants, with a frequency
inversely correlated with birth weight. Increased susceptibility to infection is due in part to an immature
humoral (antibody-mediated) immune response. This study investigated the pharmacokinetics (PKs) and
safety of a donor-selected specific intravenous immune globulin (IVIG) preparation, INH-A21 (Veronate), for
prevention of sepsis in premature infants. Thirty-six infants weighing between 500 and 1,250 g during the first
postnatal week were eligible to begin a series of up to four intravenous infusions of 500 or 750 mg/kg of body
weight INH-A21. Blood samples were analyzed for antibodies against the Ser-Asp dipeptide repeat G (SdrG)
and clumping factor A (CIfA) surface proteins of staphylococci. Sparse sampling and population PK analyses
were performed to derive PK parameters. Following administration of the 500- and 750-mg/kg doses, the
estimated average steady-state levels of anti-CIfA were 6.1 U/ml and 9.2 U/ml, respectively, and those of
anti-SdrG were 5.2 U/ml and 7.7 U/ml, respectively. The elimination half-lives for anti-CIfA and anti-SdrG were
719 h and 701 h, respectively, and the clearances were 0.18 ml/h and 0.21 ml/h, respectively. In the final model,
the values of the PK parameters were independent of gestational age. Both doses of INH-A21 were well
tolerated, and the safety profile was similar to those of other IVIG preparations. These results suggest that a
shorter dosing interval should be utilized between the first and second doses to achieve and maintain higher
titers of anti-CIfA and anti-SdrG antibodies. Further studies examining INH-A21 for the prevention of

late-onset sepsis in infants within the weight range studied are warranted.

Advances in medical care of very low-birth-weight (VLBW)
infants have dramatically improved survival (13). Prolonged
hospitalization of surviving premature infants increases the
risk of complications, especially nosocomial (late-onset) infec-
tions. The NICHD Neonatal Network reported a late-onset
sepsis rate of 16% among VLBW infants with birth weights
between 501 and 1,500 g. The sepsis rate increased with de-
creasing birth weight, reaching 40% for the smallest infants
(weights, 500 to 600 g) (6). Late-onset sepsis increases mortal-
ity, prolongs hospitalization, and contributes to adverse neu-
rodevelopmental outcomes (3, 21, 22).

The predominant organisms responsible for late-onset sepsis
in VLBW infants are coagulase-negative staphylococci
(CoNS), primarily Staphylococcus epidermidis (2, 6, 21). Anti-
microbial options for the treatment of CoNS infections are
limited; and persistent infections, despite appropriate antibi-
otic therapy, have been reported (16). Staphylococcus aureus,
especially strains resistant to multiple antibiotics, are also an
increasing threat and in a recent study caused invasive disease
in 7% of VLBW infants (8).

New approaches to the prevention of late-onset sepsis in
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premature infants are urgently needed. One strategy has been
to enhance host defense by the administration of prophylactic
intravenous immune globulin (IVIG). Systematic review of the
clinical trials with nonselected donor IVIG preparations sug-
gests that repeated administration of IVIG to premature in-
fants is safe but is without consistent clinical benefit (9, 10, 12,
15). In contrast, IVIG preparations with high titers of specific
antibodies do provide successful prophylaxis against selected
pathogens (1, 20).

INH-A21 (Veronate) is an experimental donor-selected
staphylococcal human IVIG under investigation as a prophy-
lactic agent against staphylococcal infection in premature in-
fants. It is a nanofiltered, solvent-detergent-treated, sucrose-
free IVIG preparation containing elevated levels of antibodies
against the staphylococcal fibrinogen binding proteins clump-
ing factor A (CIfA) and Ser-Asp dipeptide repeat G (SdrG),
which are found on virtually all S. aureus isolates and on ap-
proximately 60% of S. epidermidis strains, respectively. Neither
of these antigens is expressed by other staphylococcal species.
These antigens belong to a family of surface proteins called
microbial surface components that recognize adhesive matrix
molecules and play an important role in the adherence of
bacteria to human tissues and serum-conditioned implanted
biomedical materials (17, 18). INH-A21 is isotonic and con-
tains 0.35 M NaCl in a 0.15 M glycine buffer.
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The present study investigated the pharmacokinetics (PKs)
and safety of two different doses of INH-A21 in a population
of premature infants.

MATERIALS AND METHODS

The study was conducted at seven neonatal tertiary care centers in the United
States. The protocol and parental consent forms were reviewed and approved by
the institutional review boards of each participating institution. Written informed
consent was obtained from the parent(s) or legal guardian of each infant en-
rolled. An independent data and safety monitoring board reviewed the available
data at specified intervals throughout the study. This study was conducted in
accordance with the guidelines of Good Clinical Practice established by the
International Conference on Harmonization (http://www.fda.gov/cder/guidance
/959fnl.pdf). The protocol was open for enrollment in August 2002, with the last
patient follow-up in January 2003. A single lot of INH-A21 was used throughout
the study, and it contained 0.776 U of anti-CIfA and 0.675 U of anti-SdrG per mg
immunoglobulin G (IgG).

Study population. Infants aged 3 to 7 days (postnatal age, 48 to 168 h), with
body weights of =500 g and =1,250 g, were eligible for the study. Infants were
excluded from the study if any of the following criteria were met: they had
received or were likely to receive IVIG, a white blood cell transfusion, fresh
frozen plasma, or a cryoprecipitate infusion prior to the first study drug admin-
istration; they had received or had prior exposure to an investigational agent;
they had a culture-proven infection at the time of the planned first infusion of
study drug; they had congenital heart disease; they had some other condition at
the time of infusion(s) that, in the opinion of the investigator, would not allow
safe administration of the study drug; or they had a severe congenital anomaly,
an inborn error of metabolism, or a prenatal diagnosis of congenital immuno-
deficiency. All infants who received at least a partial dose were included in the
evaluation for safety. Pharmacokinetic analyses were performed for all infants
who received two doses of INH-A21 and for whom samples were available for
analysis.

Study design and procedures. This was an open-label, dose-escalation study.
The first 18 infants (cohort 1) received INH-A21 at 500 mg/kg of body weight (10
ml/kg). The schedule of infusions followed that used for IVIG by Baker et al. (2).
This schedule was reported to achieve and maintain significant levels of total IgG
over a period of time corresponding to that for the risk of late-onset sepsis. The
first infusion was given between postnatal days 3 and 7. Subsequent doses were
given as follows: dose 2, 7 days after dose 1; dose 3, 14 days after dose 2; and dose
4, 14 days after dose 3. INH-A21 was infused only if intravenous (i.v.) access was
present for routine medical care. The initial infusion rate was 0.5 ml/kg/h and was
increased to 1.5 ml/kg/h and to a maximum of 3 ml/kg/h at 15-min intervals while
the infant’s vital signs were monitored. Vital signs were also measured at the end
of the infusion. Investigators were instructed to consider the fluid volume of the
study drug when calculating the total daily fluid volume to be provided to the
infant. The infusion of INH-A21 was interrupted for the following changes in
vital signs: decrease in systolic blood pressure to more than 25% of the baseline
value and heart rate less than 120 beats per minute or greater than 200 beats per
minute. INH-A21 was to be permanently discontinued if a fluid bolus or phar-
macologic support was given for a blood pressure change that occurred during
the infusion, the heart rate was less than 100 beats per minute, or there was any
change in vital signs that required intervention other than interruption of the
study drug.

Seven days after the enrollment of cohort 1, safety data were reviewed by the
data and safety monitoring board prior to enrollment into the second cohort,
which received a 750-mg/kg dose of INH-A21 on the same schedule that it was
given to cohort 1. Infants were monitored from study day 1 through study day 70,
study end, or termination, whichever came first.

Pharmacokinetic analysis. All serum samples were assayed at a central labo-
ratory (Inhibitex, Inc.) for the concentrations of total IgG by radial immunodif-
fusion assay and for the concentrations of anti-CIfA and anti-SdrG by enzyme-
linked immunoassay, as described previously (19). The results of the anti-CIfA
and anti-SdrG assays are reported in units per ml. For these analyses, for the lot
of INH-A21 used in this study, 1 unit of anti-CIfA activity is equivalent to 1.25 mg
of INH-A21 and 1 unit of anti-SdrG activity is equivalent to 1.43 mg of INH-A21.

Samples for PK testing were obtained according to the following schedule: (i)
before the first infusion, (ii) 1 h (%5 min) after dose 1 infusion, (iii) 24 to 48 h
after dose 1 administration, (iv) within 48 h prior to dose 2 administration, (v)
within 48 h prior to dose 3 administration, (vi) within 48 h prior to dose 4
administration, (vii) 24 to 48 h after dose 4 administration, and (viii) 14 days (*+2
days) after dose 4 administration. If i.v. access was discontinued before the
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second, third, or fourth dose was administered and a sample could not be
obtained at 24 to 48 h, a serum or plasma PK sample was obtained immediately
before or right after the i.v. access had been removed. Whenever possible, PK
samples were obtained from serum or plasma remaining from the samples drawn
for laboratory tests during routine infant care. If samples were not available,
blood samples were drawn.

The PK analysis was performed by using NONMEM (version V.1; Globomax,
Hanover, MD). A two-compartment open model (Advan 3, Trans 4) was chosen
based on prior PK studies of IVIG products in newborn infants, and the FOCE
subroutine was used to fit the data (4). An endogenous IgG production model
was employed that accounted for maternal transfer in utero and that allowed
production by the newborn infant. Although the overall number of subjects was
limited, attempts were made to elucidate potential associations of anti-SdrG and
anti-CIfA clearances with dosing group, birth weight, gestational age at birth,
APGAR score, and gender. Pharmacokinetic model covariates were assessed by
a univariate approach and required an objective function change of 7.9 (P <
0.005) for inclusion. Empirical Bayesian estimates were made for the individual
subjects.

Safety evaluations. Infants were evaluated for safety over 70 days or until
discharge to home, death, or transfer to another institution. Serious adverse
events were defined according to the criteria of the International Conference on
Harmonization (www.fda.gov/medwatch/report/iche2a.pdf). Adverse events
were graded by the investigator as mild, moderate, or severe. Events known to
occur in association with prematurity were predefined (morbidities associated
with prematurity) and collected separately, and the frequencies were calculated.

Statistical analysis. Statistical analyses were descriptive. All continuous vari-
ables were summarized by using the number of subjects (n), mean, standard
deviation, median, minimum, and maximum. Categorical measures were sum-
marized by using the frequency and the percentage of the observed levels.

RESULTS

Subjects. Of 37 infants randomized in this study, 36 were
enrolled, stratified by weight, and treated; 21 infants weighed
500 to 900 g (lower enrollment weight stratum), and 15 infants
weighed 901 to 1,250 g (higher enrollment weight stratum).
Twenty-nine (81%) infants completed the study through study
day 70. Six infants were lost to follow-up after transfer to
another institution, and one infant died. The mean gestational
age for all infants was 27.2 weeks (range, 24 to 32 weeks;
median, 27.0 weeks). The mean birth weight for all infants was
904 g (ranges, 564 to 1,035 g in the lower enrollment weight
stratum and 940 to 1,213 g in the higher enrollment weight
stratum). The median birth weight for all infants was 877 g.
Fifty-six percent of the infants were female, and 78% were
Caucasian.

Pharmacokinetics. A total of 202 PK samples from 36 sub-
jects were collected. However, 10 samples displayed inconsis-
tent concentrations of anti-CIfA, anti-SdrG, and total IgG
compared to their recorded dosing histories (for example, an
apparent trough level 1 to 2 h after a reported dose or an
elevated level compared to a prior level without an intervening
dose). Some samples to be collected prior to the second or
third infusions had collection times that fell during or shortly
after the infusion. These were excluded from the analysis.

In defining the population PK model, baseline levels of anti-
CIfA and anti-SdrG immunoglobulin were observed, indicating
significant maternal transfer to the infants or fetal production.
This pretherapy activity was included in the model. However,
endogenous postnatal infant production of anti-CIfA and anti-
SdrG appeared to be negligible and was removed from the
model. Infant weight was the only statistically significant co-
variate with PK parameters found in this evaluation. However,
the weight effect did not reach significance for all parameters,
notably, clearance. Gestational age did not significantly influ-
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FIG. 1. CIfA antibody levels for the 500-mg/kg cohort from the final population PK model with 90% confidence interval and actual datum
points (solid circles). Due to variability in administration times for doses 2 to 4, samples are displayed based on times relative to the scheduled

dose rather than the absolute clock times after the first dose.

ence anti-CIfA or anti-SdrG PK parameters, indicating that
identical anti-SdrG and anti-CIfA immunoglobulin exposures
were achieved across the developmental spectrum studied.
Dose levels (500 mg/kg versus 750 mg/kg) had no impact on
clearance (CL), the volume of distribution of the central com-
partment (J,), or the steady-state volume of distribution (Vy),
indicating predictable concentrations at various dose levels.
The low intersubject variability combined with a low residual
error (the difference between the predicted and the observed

concentrations not explained by intersubject variability) sug-
gests that consistent levels were achieved across the study
population.

The PKs of INH-A21 activities, anti-CIfA and anti-SdrG,
were well described by the population PK models used in this
analysis, as illustrated in Fig. 1 to 4. Similar PK behaviors were
observed overall for both anti-CIfA and anti-SdrG; however,
there was no correlation between the terminal half-lives of the
two antibodies. There were also no PK differences noted be-
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FIG. 2. SdrG antibody levels for the 500-mg/kg cohort from the final population PK model with 90% confidence interval and actual datum
points (solid circles). Due to variability in administration times for doses 2 to 4, samples are displayed based on times relative to the scheduled
dose rather than absolute clock times after the first dose.
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FIG. 3. CIfA antibody levels for the 750-mg/kg cohort from the final population PK model with 90% confidence interval and actual datum
points (solid circles). Due to variability in administration times for doses 2 to 4, samples are displayed based on times relative to the scheduled

dose rather than the absolute clock times after the first dose.

tween the two dose groups and birth weight strata following i.v.
administration of INH-A21. The total IgG concentrations were
similar to those seen with multiple dosings on a similar sched-
ule (Fig. 5). While limited data were collected after dose 3 and
there was greater “noise” in the data with later samples, the
final population PK models predicted later concentrations
without becoming significantly biased.

Based on the final population PK models and population-
estimated clearance, the average steady-state concentrations

expected with 500 mg/kg and 750 mg/kg for anti-CIfA were 6.1
U/ml and 9.2 U/ml, respectively; and those for anti-SdrG were
5.2 U/ml and 7.7 U/ml, respectively. The estimated concentra-
tions prior to dose 3 were approximately 20 to 25% higher than
those prior to dose 2. For all infants, the mean (standard
deviation) measured baseline (maternally transferred) plasma
levels of anti-CIfA were 1.27 (£0.9) U/ml, and those of anti-
SdrG were 0.8 (+0.6) U/ml. For anti-CIfA and anti-SdrG, the
final PK model estimates for CL were 0.18 ml/h and 0.21 ml/h,
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FIG. 4. SdrG antibody levels for the 750-mg/kg cohort from the final population PK model with 90% confidence interval and actual datum
points (solid circles). Due to variability in the administration times for doses 2 to 4, samples are displayed based on times relative to the scheduled
dose rather than the absolute clock time after the first dose.
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FIG. 5. IgG concentrations from infants in the present study (gray squares, 500-mg/kg group; black diamonds, 750-mg/kg group) compared to
the mean = standard deviation reported by Baker et al. (2) (solid circles), adjusted for dose (to 750 mg/kg). Open triangles, predose concentrations.

respectively; those for V; were 66 ml and 73 ml, respectively;
those for V were 179 ml and 204 ml, respectively; and those
for the elimination half-life were 719 h and 701 h, respectively.
These are similar to the average of the Bayesian estimated PK
parameters (Table 1). The overall intersubject variabilities
were 14% for clearance and 16% for the volume of distribu-
tion, and the average residual errors expressed as the coeffi-
cient of variation for the population models were 13% for early
samples (=10 days) and 24% for late samples (>10 days).
Safety. As expected for this population of infants, all infants
had at least one adverse event. Two infants had adverse events
considered by the investigator to be drug related: one infant in
the lower-enrollment-weight, 500-mg/kg group experienced hy-
pertension; and one infant in the higher-enrollment-weight,
750-mg/kg group experienced hypoglycemia. No infants dis-
continued the study medication due to an adverse event. Three
severe adverse events were reported. One infant (birth weight,
624 g; gestational age, 24 weeks) had received one infusion of
INH-A21, 500 mg/kg, and died at postnatal age 8 days (3 days
after the dose of INH-A21) following severe respiratory fail-
ure. Another infant developed severe sepsis due to Acineto-
bacter at postnatal age 25 days after receiving two doses of
INH-A21, 500 mg/kg, with the second dose having been given

2 weeks prior to the onset. In the lower-enrollment-weight,
750-mg/kg group, one infant suffered a severe vascular accident
in the right arm related to a brachial arterial puncture per-
formed 4 days after the second dose of INH-A21. None of
these severe events were considered to be related to INH-A21.
There were no significant differences in the frequencies of
morbidities commonly associated with prematurity across the
dose groups (Table 2). Six infants had definitive CoNS infec-
tions (defined by positive cultures for blood samples taken
from two separate sites); of these, four were in the lower-
enrollment-weight stratum. One infant, also in the lower-en-
rollment-weight stratum, had S. aureus sepsis. This infant had
received three doses of INH-A21, 750 mg/kg, but developed
sepsis 30 days after the third infusion. The plasma anti-CIfA
level was measured and was found to be 2.8 U/ml on the day
before the onset of sepsis.

DISCUSSION

This was a phase I study for assessment of the PK parame-
ters and initial safety and tolerance of INH-A21. The PKs for
anti-CIfA and anti-SdrG in this study could be characterized by
a two-compartment model by use of a population approach.

TABLE 1. Bayesian estimated pharmacokinetic parameters derived from the population PK model

Cohort and Wt  Gestational Anti-SdrG Anti-CIfA
parameter  (g)  age W)y (mikg) ¥, (mikg) CL (mlikg) fi6° (h) 100 (h) Vi (mikg) Vi (mlkg) CL (mibkg) fiop () fie (h)
500 mg/kg
Avg 858 27.7 79 218 0.25 644 14.1 72 193 0.22 641 12.7
SD 160 2.2 10 28 0.05 134 1.8 20 53 0.04 119 0.1
750 mg/kg
Avg 837 26.6 79 162 0.26 633 14.1 75 201 0.22 651 12.7
SD 198 1.2 9 79 0.07 168 1.6 28 75 0.05 143 0.1

“ 125, €limination half-life.
b 150 distribution half-life.
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TABLE 2. Summary of frequencies of selected morbidities commonly associated with prematurity”

No. (%) of patients by wt stratum and dose

Morbidity 500 g to 900 g 901 g to 1,250 g A(lilp_at;eg;ts
500 mg/kg 750 mg/kg 500 mg/kg 750 mg/kg
(n =11) (n = 10) n=7) (n=218)
Anemia” 8(73) 9 (90) 3(43) 8 (100) 28 (78)
Apnea with or without bradycardia 3(27) 7 (70) 3(43) 2(25) 15 (42)
Bradycardia not temporally associated with 4(36) 4 (40) 1(14) 2(25) 11 (31)
infusion of study drug
Bronchopulmonary dysplasia 8(73) 8 (80) 4(57) 5(63) 25 (69)
Necrotizing enterocolitis 0 1(10) 2(29) 0 3(8)
Patent ductus arteriosus 2 (18) 1(10) 0 0 3(8)
Periventricular or intraventricular hemorrhage 0 2 (20) 0 1(13) 3(8)
Retinopathy of prematurity 3(27) 3(30) 0 2(25) 8(22)

“ Only morbidities diagnosed after enrollment and not morbidities for all infants with a diagnosis at any time are included. Data for patients who received any
INH-A21 are included in this table, and data are for patients experiencing at least one morbidity in the designated category.
® There was a statistically significant difference among treatment groups (P = 0.041 for the proportion of infants that developed anemia). The difference was not

considered clinically relevant.

The peak and trough concentrations for total IgG at the 500-
mg/kg dose were similar to those reported by Baker et al. (2).
In our population PK model, the PK parameters appeared to
be independent of gestational age, with increased predose
trough levels of anti-CIfA and anti-SdrG with each dose.

The dose level (500 mg/kg versus 750 mg/kg) had no impact
on clearance, the volume of distribution of the central com-
partment, or the steady-state volume of distribution, indicating
predictable concentrations at various dose levels. Low inter-
subject variability combined with a low residual error suggests
that consistent levels were achieved across the study popula-
tion. The PK models, with their long terminal half-lives, sug-
gest that activity will be maintained for an extended period
after the final dose is administered. However, the long half-life
of IgG and the observed increase in trough (predose) levels
over the course of the dosing regimen used in this study imply
that shorter intervals between doses could provide overall
higher levels of anti-CIfA and anti-SdrG during the period of
peak risk of infection without increasing the total volume of
INH-A21 infused.

The performance of PK studies with VLBW infants is chal-
lenging due to considerations of blood volume. We were able
to scavenge samples for PK analysis and obtained, on average,
5.3 usable samples per subject. The baseline anti-CIfA and
anti-SdrG titers acquired in utero and the complexity of the
pharmacokinetics prevented a standard PK analysis for each
subject. Although the model fit the data well, the limited quan-
tity of PK data beyond the first 2 weeks of therapy limited the
precision for terminal half-life estimation and its variability.
The sparse data also prevented a robust assessment of devel-
opmental changes in antibody elimination or distribution.
However, the quantity of PK data collected during the first two
doses allowed good characterization of PK disposition early in
therapy, a time interval that corresponds to the period of
highest risk for infection. It also predicted the concentrations
observed after the third dose without significant bias, suggest-
ing good estimates for the typical model parameters.

The optimal levels of anti-CIfA and anti-SdrG required for
the prevention of staphylococcal infection in infants are un-
known. In rabbit models of S. aureus and S. epidermidis infec-
tions, single INH-A21 doses as low as 200 mg/kg to 300 mg/kg

reduced bacterial colony counts (Inhibitex, Inc., submitted for
publication). This is in spite of the very rapid elimination of
INH-A21 in this species. Optimal dosing, defined by maximum
possible activity, has not been identified, nor have higher doses
been tested in these models. At the 750-mg/kg dose used in this
study, the model-predicted steady-state average of anti-CIfA
and anti-SdrG activities exceeded the peak concentrations
seen in rabbits at 300 mg/kg (5.1 U/ml for anti-CIfA and 4.75
U/ml for anti-SdrG). This dose level is a reasonable upper limit
based on the volume infused relative to the daily fluid require-
ment for premature infants. Additional dose-ranging studies
examining preliminary efficacy will be reported elsewhere.
Overall, INH-A21 was well tolerated in this population of
VLBW infants. The safety profile of INH-A21 was similar to
those of other IVIG preparations (2, 7, 14, 15). Interruptions
in administration of IVIG have been reported to occur in less
than 1% of infusions and occurred in only 1 of 94 infusions of
INH-A21 in this study. Changes in vital signs, including blood
pressure, are known to occur with IVIG infusions and are
easily managed by reducing the rate of infusion. While VLBW
infants are at risk for hypoglycemia, INH-A21 does not contain
glucose; thus, a source of glucose needs to be maintained
during infusion. Among the morbidities generally considered
to be associated with prematurity, only apnea and anemia were
more common at the higher dose (750 mg/kg), but this was not
consistent across the weight strata. The clinical significance of
this finding, therefore, is uncertain. The higher frequency of
anemia observed at the higher dose may be the consequence of
chance and multiple comparisons. Hemolytic anemia has been
reported in patients receiving high-dose IVIG therapy for au-
toimmune diseases (23). On the other hand, the difference
noted in this study could have been the result of hemodilution,
as has been noted by others (11). Assessment of the frequen-
cies of anemia in premature infants is complex because these
patients are constantly receiving red blood cell transfusions to
compensate for the sampling for laboratory tests performed in
the course of routine medical care. There was no significant
difference in the mean total volume of packed red blood cells
transfused to each dose group during the study (data not
shown). Necrotizing enterocolitis (NEC) occurred in 3 (8%)
infants, but it did not appear to be correlated with the IVIG
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dose or the weight stratum. While this study was not placebo
controlled or large enough to identify a correlation, this rate of
NEC is similar to that expected for this birth weight range, so
no association between NEC and INH-A21 could be identified

(5).

The current study developed a two-compartment population
PK model that characterized the PK disposition of anti-CIfA
and anti-SdrG in VLBW infants after INH-A21 administra-
tion. Due to their long elimination half-lives, the anti-CIfA and
anti-SdrG titers persisted at concentrations that exceeded the
levels associated with efficacy in an animal model of staphylo-
coccal prophylaxis. Since the protective level in infants is un-
known, an additional dose-ranging study should be performed
to better define the pharmacodynamic relationship between
the of INH-A21, plasma level, and any measurable reduction
in the incidence of staphylococcal sepsis.
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