Arch Pediatr Infect Dis. 2014 April; 2(2): 217-24. DOI:10.5812/pedinfect.10967

Published online 2014 April 27. Research Article

Microbiological Evaluation of Nosocomial Infections by Using National
Nosocomial Infection Surveillance (NNIS) System

,4

Shahram Abdoli Oskouie ', Mohammad Ahangarzade Rezaie ? Farid Panahi’ ’*, Farahnaz

Firoozi ’, Masoud Es. Haghi ® Farnaz Panahi’

1 Department of Pediatrics, Children Hospital, Tabriz University of Medical Sciences, Tabriz, IR Iran
Department of Microbiology and Virology, School of Medicine, Tabriz University of Medical Sciences, Tabriz, IR Iran

4lnfectious and Tropical Diseases Research Center, Tabriz University of Medical Sciences, Tabriz, IR Iran
Research Development and Coordination Center (RDCC), School of Medicine, Tabriz University of Medical Sciences, Tabriz, IR Iran
'Tabriz University of Medical Science, Tabriz, IR Iran
Liver and Gastrointestinal Diseases Research Center (LGDRC), School of Medicine, Tabriz University of Medical Sciences, Tabriz, IR Iran
Department of Biology, Faculty of Science, University of Tabriz, Tabriz, IR Iran

*Corresponding author: Farid Panahi, Infectious and Tropical Diseases Research Center, School of Medicine, Tabriz University of Medical Sciences, Tabriz, IR Iran, P. O. Box: 5166859188.
Tel: +98-9144177414, Fax: +98-4113340830, E-mail: farid.panahi@gmail.com.

Received: February 25, 2013; Revised: May 4, 2013; Accepted: October 21, 2013

Background: Healthcare-associated infections such as nosocomial infections (NI) are important causes of mortality worldwide.
Objectives: In this study we evaluated the nosocomial infections terms of microbiology (resistance, culturing, etc.) in a referral pediatric
hospital based on national nosocomial infection surveillance system.

Patients and Methods: In an epidemiological surveillance study during a 14 month-period, patients who had no infection or not been in
incubation period at the admission time, but had positive culture after the third day of admission, were defined as a case of nosocomial
infection. Characteristics and features of each infection were coded and classified.

Results: The total number of hospitalized patients was 7730 and the total number of hospitalized days was 30147 days. The mean age of 103
patients with nosocomial infection was 21.59 + 3.87 months and the average duration of hospital stay was 25.53 +17.63 days. The incidence
of NIwas 133 per 100 hospital discharges and 0.34 per 100 hospital days. The incidence of NI was 1.33 infections per 100 hospital discharges
and 0.34 infection per 100 hospital days. The most frequently isolated organisms included coagulase-negative Staphylococcus, Klebsiella,
Serratia, yeast, E. coli and Pseudomonas respectively. The frequency of antimicrobial resistant isolated organisms was high. Half of isolated
S. aureus were Methicillin resistant. Klebsiella was resistant to third generation Cephalosporins in 87%, against aminoglicosides in 80%, and
against Imipenem in 52%.100% of isolated pseudomonas were resistant to third generation Cephalosporins and Imipenem. 27 cases (0f 103
cases) (26.2%) expired with the diagnosis of NL

Conclusions: Increasing frequency of anti-microbial resistant isolates emphasizes the necessity for bacteriological monitoring of
hospitalized children.

Keywords: Microbiology; Nosocomial Infections; National Nosocomial Infection Surveillance System (NNIS); Coagulase negative
Staphylococcus; Septicemia

many health care problems every day. In the United States
between 5-10% of hospitalized patients in acute care units

1. Background

Infection control is an integral part of pediatric practic-
es. Nosocomial infections (NIs) are a major complication
adults and children (1, 2). The national nosocomial infec-
tions surveillance system (NNIS) is a surveillance system
to obtain national data on nosocomial infections. NNIS
defines as a localized or systemic nosocomial infection
thatis resulted from adverse reaction to the presence of an
infectious agent (s) or its toxin (s) which was not present
or incubated at the time of admission to the hospital (3, 4).

Fast improvements in diagnostic and therapeutic proce-
dures have significantly helped the progressed in medical
fields but the large number of invasive methods causes

suffer NI (1, 5-9). The frequency of NI in children seems to be
lower and is negatively correlated with age, which is rang-
ing from 7-9 % for infants younger than1year old to1.5-4 % for
hospitalized 10 year-old children (10, 11).

Monitoring of NIs is very difficult especially with lim-
ited resources, but it is vital if infection control measures
are appropriately implemented and assessed. Nowadays
substantial progress has been made in measuring the
burden of nosocomial infections in pediatric patients,
particularly in certain populations such as patients in
critical care units and after certain procedures. As a re-
sult, preventive measures have been subjected to new

Implication for health policy/practice/research/medical education:

Reduce health costs and hospitalized days and it has implication for researches in pediatrics infection filed, parthenogenesis and nosocomial infection.
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and additional studies. The importance of different noso-
comial infections has been investigated in several studies
(12-15). In Iran, same as most developing nations, the true
impact and effect of this problem is not clear (16, 17). The
impact of different nosocomial infections has been well
documented in several studies (13-15).

2. Objectives

In this study we evaluate the nosocomial infections
terms of microbiological findings using the national
nosocomial infections surveillance system (NNIS).

3. Patients and Methods

In an epidemiological surveillance study, the nosoco-
mial infections were evaluated in Tabriz Children's Hos-
pital as a200-bed subspecialty hospital during 14 months
(2010-11) based on Iranian national nosocomial infection
surveillance (NNIS) system definitions.

Based on nosocomial infections detection algorithm
and with the use of medical records, high-risk patients
suspected to nosocomial infections were identified and
characterized. In this study, four types of NIs were se-
lected: bloodstream infection, lower respiratory tract
infections (LRTIs) urinary tract infections (UTIs) and post-
surgical wound infections. The NNIS system criteria (3, 16-
18) to define 4 major nosocomial infections are as follows:

Surgical site infections (SSIs) were defined as infections
occurring within 30 days after the operative procedure
and involving the site of incision, with purulent dis-
charge from the site of incision, or diagnosis of infection
by the surgeon or attending physician, and its categoriza-
tion was considered (19).

Urinary tract infections (UTI) were defined as the exis-
tence of following signs or symptoms with no other rec-
ognizable cause: fever (> 38°C), urgency, frequency, dys-
uria, or suprapubic tenderness; and positive dipstick for
leukocyte esterase and/or nitrate, physician diagnosis of
a UTI, or both.

Pneumonia (PNEU) was defined as rales or dullness to
percussion on physical examination of the chest; a new
or progressive infiltrate reported in a chest radiographic
examination; consolidation, cavitation, or pleural effu-
sion; or new onset of purulent sputum or change in char-
acter of sputum.

Blood stream infections (BSI) were defined as the exis-
tence of at least 1 of the following clinical signs or symp-
toms with no other recognized cause: fever (> 38°C), hy-
potension (systolic pressure <90 mmHg), or oliguria (<
20 cm3/h); blood culture was not done or no organisms
or antigen detected in blood; and no apparent infection
at another site and physician instituted treatment for
sepsis (16).

The each patient information after diagnosis of infec-
tion were collected and encoded. In order to prevent the
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possibility of blood infection, in the absence of clinical
symptoms and laboratory findings conformity, blood
culture was repeated.

Infection control nurse reviewed the history of fever,
changes in surgical wounds, prescription of new antibi-
otics or any change in antibiotic regimen and probable
case of NI based on physician's clinical suspicious daily
and all weekly positive cultures. The nurse presented all
suspicious cases to infection control physician (a sub-spe-
cialist of pediatric infectious disease) and after diagnoses
confirmation, nosocomial infections were registered.
The data included the name, age, sex, ward, location of
infection, organism and its susceptibility pattern to cur-
rent antibiotics and infection onset dates. Also time of
admission and discharge and the last patient's condition
on discharge were collected.

It should be noted that since the primary objective of
this study was to determine the prognosis, patients were
followed until they achieved a complete treatment inter-
ventions (discharge or death). Also to follow up patients
after discharge, their records and list of visited patients
in the emergency ward of children’s hospital, in order to
record future references of investigated samples, were
collected. Quantitative variables were compared by using
student t-test. In all of investigated cases, the results have
been statistically known significant in case of P < 0.05.

4.Results

Total number of hospitalized patients was 7730 cases
that 103 of them had NI. Of 103 patients, 58 cases (56.3%)
were male and 45 cases (43.7%) were female. The mean age
of patients with NI was 21.59 + 3.87 months and the aver-
age duration of hospital stay was 25.53 + 17.63 days. The
total number of hospitalized days in all patients (7730
cases) was 30147 days. The difference between the mean
hospital stay days of patients with NI and non-infected
patients (3.9 £ 1.5) was significant (t = 87.104, df = 7831, P
< 0.0001). Incidence of nosocomial infections was 1.33 in-
fections per 100 hospital discharges and 0.34 infections
per 100 hospital days.

The demographic data, hospital stay, mortality rate
and relevant data of patients during hospitalization ac-
cording to the type of infection were shown in Table 1.
The prevalence of NI was neonate (56 cases, 54.4%), 1-12
months (17 cases, 16.5%), > 60 month (16 cases, 15.5%), 12-
24 months (8 cases, 7.8%) and 24-60 months (6 cases, 5.8%)
respectively.

All patients were treated with antibiotics based on their
infections. Gram-negative organisms (47 cases, 45.6%)
and Gram-positive (43 cases, 41.7%) were the most com-
mon infectious agents. Overall, we recorded 71 cases of
bacteremia (68.9%), 14 (13.6%) cases of UTIs, 10 (9.7%) case
of LRTIs and 8 (7.8%) cases of wound infection.

Our data showed that neonate unit had the highest por-
tion of infections (32%) followed by NICU (22.3%) and he
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Table 1. Antibiotic Resistance of Isolated Microorganisms

Acinetobacter  Enterococcus Staphylococci  gr-Bacilli  Enterobacter MRSA?  Pseudomonas  E. Coli Serratia  Klebsiella CONS?

Penicillin - - - - - 100 - - - - 100
Oxacillin - - 0 - - 100 - - - - 100
Cotrimoxazol 100 0 0 0 0 (0] 100 50 100 70 100
Gentamicin 0 67 0 50 25 0 100 50 60 70 100
Amikacin 0 0 50 50 25 25 50 86 100 87 100
Ampicillin - - - - - - - 50 - - -
Cephalexin 100 33 - 50 100 - 100 86 100 87 100
Erytdromycin - 0 - - - - - 20 - - 100
Vancomycin - 0 0 - - 0 - - - - 89
Nitrofurantoin - - - - - - - 29 100 - -
Rifampin - - 0 - - 0 - - - - 100
Tobramycin - - - - - - 100 - - - -
Ticarcillin - - - - - - 100 - - - -
Chloramphenicol 100 100 50 100 0 0 100 100 80 70 60
Clindamycin - - 0 - - (0] - - - - 89
Cefotaxime 100 (0] 100 100 50 (0] 100 29 50 87 89
Ciprofloxacin 0 0 100 0 0 25 0 29 20 17 89
Nalidixic acid - - - - - - - 100 - - -
Ceftazidime 100 100 100 100 100 25 100 50 20 87 83
Ceftizoxime 100 100 100 50 100 0 100 50 50 87 100
Ceftriaxone 100 33 100 50 100 25 100 50 50 87 89
Imipenem = = = = = = 100 50 50 52 -
Cefixime - 100 100 - 100 100 100 50 50 100 100

a Abbreviation: CONS, coagulase-negative Staphylococcus; MRSA, methicillin resistance Staphylococcus aureus.
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matology unit (16.5%) and PICU (12.6%), respectively. The
frequencies of admission wards according to the type
of infection are presented in Table 2. Also frequencies
of infection invasive procedures are shown in Table 3.
Total parenteral nutrition was used in 29.6% of patients
with bacteremia, 42.9% with UTI, 70% with LRTIs and
37.5% with wound infections.

The results showed that Gram-negative organisms
were the most frequent microorganism in compari-
son with others with a frequency of 45.6%, followed by
Gram-positives with 41.7%, Yeast with 4.9% and mixed
growth with 2.9% frequencies. The culture results were
negative in 4.9% of cases (Table 4).

The most common pathogenic organisms were
coagulase-negative Staphylococci (35%) followed by

Klebsiella , Serattia , E. coli , Pseudomona and Candida
(Table 5). The frequency of antimicrobial resistant
isolated organisms was high. Half of isolated S. au-
reus were Methicillin resistant. 87% of Klebsiella were
resistant to third generation Cephalosporins, resis-
tance to Aminoglicosides was 80%, and to Imipenem
was 52%.100% of isolated pseudomonas were resistant
to third generation Cephalosporins and Imipenem.
Antibiotic resistant of isolated organisms is present-
ed in Table 1 in detail. Of 103 investigated patients, 21
cases with septicemia, 4 cases with urinary tract infec-
tion, 1 case with lower respiratory tract infection and 1
case with wound infection were expired. So the mor-
tality rate of patients with nosocomial infections in
our study was 26.2% (27 cases of 103 patients with NI).

Table 2. The Demographic and Clinical Data of Patients During Hospitalization According to the Infection Types

Variable UTI? Pneumonia SSI? BSI? All
Patient, No. 14 10 8 71 103
Age, Mean (SD), mo 22.43(6.59) 16.14 (13.93) 16.98 (9.02) 22.72(5.05) 21.59 (3.87)
Weight, Mean (SD), kg 8.19(5.29) 5.81(2.3) 6.7 (4.15) 8.02(1.08) 7.27(0.8)
Sex, No. (%)
Male 5(35.7) 4(40) 4 (50) 45(63.4) 58(56.3)
Female 9(64.3) 6(60) 4(50) 26(36.6) 45(43.7)
Ward, No. (%)
Infants 3(20.04) (20)2 3(37.5) (35.2)25 (32)33
NICU? 0(0) 4(40) 11(12.5) 18(25.4) 23(223)
Oncology 2(14.3) 0(0) 11(12.5) 14 (19.7) 17 (16.5)
PICU? 4(28.6) 3)30) 0(0) 6(8.5) 13 (12.6)
Internal 4(28.5) 1(10) 0(0) 4(5.6) 9(8.7)
Surgery 1(7.1) 0(0) 3(37.5) 1(1.4) 5(4.9)
Infection 0(0) 0(0) 0(0) 3(4.2) 3(2.9)
Hospital stay, Mean (SD), d 29.4(18.09) 20.22 (11.59) 27(15.8) 25.52(18.54) 25.53 (17.63)
Immunocompromised, No. (%) 4(28.6) 0(0) 2(25) 19 (26.8) 25(243)
Fever (during hospitalization), 2(14.3) 1(10) 1(12.5) 14(19.7) 18 (17.5)
No. (%)
Arterial catheter, No. (%) 0(0) 1(10) 0(0) 1(1.4) 2(1.9)
Foley catheter, No. (%) 9(64.3) 3(30) 1(12.5) 17(23.9) 30(29.1)
Tracheostomy, No. (%) 0(0) 0(0) 0(0) 0(0) 0(0)
Endotracheal suctioning, No. (%) 6 (42.9) 10 (100) 1(12.5) 32(45.1) 49 (47.6)
Intubation, No. (%) 6(42.9) 9(90) 1(12.5) 30 (423) 46 (44.7)
Mechanical ventilation, No. (%) 6(42.9) 9(90) 1(12.5) 30(423) 46 (44.7)
TPN?, No. (%) 6(42.9) 7(70) 3(37.5) 21(29.6) 37(35.9)
Mortality, No. 4 1 1 21 27

2 Abbreviation: BSI, bloodstream infection; NICU, neonatal intensive care unit; PICU, pediatric intensive care unit; UTI, urinary tract infection; SSI,

surgical site infection; TPN, total parenteral nutrition.
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Table 3. The Frequency of Invasive Procedures According to Type of Infection?

Invasive Action UTI4, No. (%) Pneumonia, No. (%) SSI%, No. (%) BSI?, No. (%) All, No. (%)
Laparotomy 2(50) 1(20) 4(50) 9(3.17) 16 (23.2)
Umbilical venous catheter 0(0) 2(40) 0(0) 6 (11.5) 88(11.6)
Intrathecal injection + bone marrow aspira- 0 (0) 0(0) 0(0) 6 (11.5) 6(8.7)
tion

Colostomy placement 0(0) 0(0) 1(12.5) 5(9.6) 6(8.7)
Bone marrow aspiration 1(25) 0(0) 0(0) 5(9.6) 6(8.7)
Insertion of central Venous line 1(25) 1(20) 0(0) 3(5.8) 5(7.2)
Cut down 0(0) 0(0) 0(0) 4(7.7) 4(5.8)
Thoracotomy 0(0) 0(0) 1(12.5) 2(3.8) 3(4.3)
Intrathecal injection 0(0) 0(0) 0(0) 3(5.8) 3(4.3)
Blood exchange 0(0) 0(0) 0(0) 3(5.8) 3(4.3)
Intraosseous infusion 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
Bronchoscopy 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
Bronchoscopy + central venous catheter 0(0) 1(20) 0(0) 0(0) 1(1.4)
insertion

Chest tube insertion 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
Peritoneal dialysis catheter placement 0(0) 0(0) 1(12.5) 0(0) (1.4)1
Umbilical venous catheter + Chest tube 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
placmente

Ascitic fluid tap + endoscopy 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
Portal vein Catheter placmente 0(0) 0(0) 1(12.5) 0(0) 1(1.4)
Laparotomy + Blood exchange 0(0) 0(0) 0(0) 1(1.9) 1(1.4)
Total 4(28.6) 5(50) 8(100) 52(73.2) 69 (67)

2 Abbreviation: UTI, urinary tract infection; SSI, surgical site infection; BSI, bloodstream infection.
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Table 4. Collected Samples Culture Results

Culture Result UTI? Pneumonia SSIé BSI® All
Gram-negative 71.42 50 75 36.6 45.63
Gram-positive 714 0 25 56.3 41.74
Mixed 0 0 0 4.2 2.91
Yeast 21.4 0 0 2.8 4.85
Negative culture 0 50 0 0 4.85

2 Abbreviation: UTI, urinary tract infection; SSI, surgical site infection; BSI, bloodstream infection.

Table 5. Isolated Organism According to the Type of Infection®

Organism Type UTIP, No. (%) Pneumonia, No. (%) SSIP, No. (%) BSIP, No. (%) All, No. (%)
Coagulase-nega- 0(0) 0(0) 0(0) 36(50.7) 36(35)
tive Staphylococci

Klebsiella 4(28.6) 3(60) 2(25) 14 (19.7) 23(22.3)
Serratia 1(7.1) 3(60) 1(12.5) 5(7) 10(9.7)
Yeast 3(21.4) 1(20) 0(0) 6(8.5) 10 (9.7)
E. Coli 5(35.7) 0(0) 1(12.5) 1(1.4) 7(6.8)
Pseudomonas 0(0) 2(40) 1(12.5) 3(4.2) 6(6.1)
MRSAP 0(0) 0(0) 1(12.5) 3(4.2) 4(4.)
Enterobacter 0(0) 0(0) 0(0) 4(5.6) 4(4.1)
Gram-negative 0(0) 0(0) 0(0) 4(5.6) 4(41)
Bacilli

Staphylococci 0(0) 0(0) 1(12.5) 3(4.2) 4(4.1)
Enterococcus 2(14.3) 0(0) 1(12.5) 0(0) 3(2.9)
Acinetobacter 0(0) 0(0) 0(0) 1(1.4) 1(1)

4 n some cases more than one microorganism was isolated.

Abbreviation: MRSA, methicillin resistance Staphylococcus aureus; UTI, urinary tract infection; SSI, surgical site infection; BSI, bloodstream infection.

5. Discussion

Healthcare-associated infections are an important
cause of mortality worldwide. They cause substantial
morbidity, prolong hospital stays and increase costs.
Hospital sector in Turkey had to be spent an additional 48
million US $ in 1995 for medical management of nosoco-
mial infections (20).

In Wisplinghoff et al. study, the rate of resistance to
methicillin among S. aureus infections increased from
22% in 1995 to 57% in 2001 (21) that was higher than
Kresken et al. (22).

The overall incidence of NIs in this study (1.33) is consis-
tent with the results of Canadian and European studies.
Ford-jones et al. reported an average of 0.17% to 14% ac-
cording to age and pediatric specialty (23).

Wisplinghoff et al. had reported that CONS and Candida
species were more likely to be isolated from patients in-
fluencing empirical antibiotic therapy like patients in
ICUs, whereas S. aureus and E. coli were more commonly
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isolated from patients hospitalized in non-ICU wards (21).
Depending on definition method, the type of infection,
and analysis method, the additional hospital stay ranged
in various studies from 1 to 35 days (13, 14, 24).

Welliver et al. in a prospective study on the epidemiol-
ogy of nosocomial infections during a 12-month period
in a large pediatric hospital, reported that the rate of NIs
per 100 discharged patients was 4.1 (10). Raymond et al.
in a 6-month prospective study by evaluating 20 units of
eight European countries (5 pediatric intensive care units
(PICUs), 7 neonatal units, 2 hematology-oncology units, 8
general pediatric units) reported the overall incidence
of 2.5% ranging from 1% in general pediatric units to 23.6
in PICU (25). In our study, the NIs incidence (1.33) is lower
than the reported of 7.7% for 1623 Australian children (11).

We recorded 71 (69.8%) was caused by bactermia as the
most common type of NI, that was consistent with re-
ports of Urrea et al. (51.7) (26) and Gentile et al. (46.1%) (27)
and Ben Jaballah (68.2%) (28) but it was higher than the
reports of Raymond (36%) (25) Muhlemann (37%) (29) and
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Tantrachee-wathron (28.6%) (30). However, in these stud-
ies the bactermia was known as the most common type
of infection.

Hilmar et al. reported that one-half of all nosocomial
BSIs occur in the critical-care setting. In their study the
most common organisms causing BSIs were coagulase-
negative staphylococci (CONS) compromising 31% of all
isolated organisms (21).

The rate of 13.61 of urinary tract infections in our study;,
was consistent with the report by Raymonds (11%) (25). The
UTI frequency (13.61) was low similar to previous study
and was lower than in adults (30-40%) probably because
urinary catheter are less frequently used for children. The
lower rate of LRTIs in our study (9.7%) is comparable with
the results of Gentile et al. (11%) (27) but is lower than the
results of other studies. Coagulase negative staphylococ-
ci infect children more often than the adults, and were
the most frequentisolated pathogen in our hospital (35%)
especially neonate and hematology units.

Richard et al. (31) reported that coagulase-negative
staphylococci (36%) were the most common blood isolat-
ed microorganisms of NIs, but in Welliver et al. (10) study;,
Staphylococcus aureus was the most commonly isolated
pathogen.

In the present study Staphylococcus aureus was isolated
in 8.2% of patients. Similar to Raymond et al. (25) study
the frequency of antimicrobial resistance of Klebsiella
and other gram negative bacilli was high. Candida was
a pathogen with increasing importance. Infections due
to antibiotic resistant bacteria were associated with in-
creased length of stay in PICU after infection onset and
increased mortality.

Mohiuddin et al. reported that 100% of E. coli was resis-
tant to Ampicillin. In their study they reported a signifi-
cant increase in resistance to Ceftriaxone, Ceftazidime,
Ciprofloxacin and Gentamicin. In Pseudomonas infec-
tions a significant increase in resistance to antibiotics
were also observed (32). The variation in the isolation of
organisms in different studies could be due to the use of
different antibiotics and the elimination of susceptible
organisms by the antibiotic resistant organisms.

As previous reports the difference between hospital
stay days in patients with NI and non-infected patients
was significantly meaningful. 26.9% of our patients died.
In our study the incidence of nosocomial infection have
been underestimated because viral infections were not
included due to limitations in medical equipment and
also because of the absence of post discharge surveil-
lance. In summary in this study the most frequent iso-
lated organisms included coagulase-negative Staphylo-
coccus, Klebsiella, Serratia, yeast, E. coli and Pseudomonas
respectively. According to the antibiotic resistance pat-
terns, the lowest antibiotic resistant in each organisms
was as follow:

Coagulase-negative Staphylococci had the lowest anti-

Arch Pediatr Infect Dis. 2014;2(2)

biotic resistant against the Chloramphenicol, Klebsiella
against Ciprofloxacin, Serratia, against Ciprofloxacin and
Ceftazidime, E. coli against Erythromycin and finally Pseu-
domonas had the lowest antibiotic resistant against Cip-
rofloxacin.

Increasing frequency of anti-microbial resistant isolat-
ed emphasizes the necessity for bacteriological monitor-
ing of hospitalized children.
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