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ABSTRACT

Background: Nosocomial infections increase mortality rate in neonates. Studies have attributed the use of H2 blockers as one of the various
factors that increase the risk of nosocomial infections.

Objectives: To define the relationship between nosocomial infection and Ranitidine in very low birth weight (VLBW) infants admitted in the
NICU of a tertiary care hospital.

Patients and Methods: All VLBW infants admitted during the study period of 3 years from April 2008 to March 2011 were included. All relevant
pre-and peri-natal data including all administered medications was collected from the case notes and documented on a pre-designed
questionnaire. Rate of nosocomial infection (NI) had been compared between patients who were administered Ranitidine and those who did
not receive this medication.

Results: During the study period, 564 VLBW infants were admitted in the NICU; 157, (27.8%) contracted nosocomial infections, 130 (82.8%)
developed pneumonia, 21, (13.4%) had sepsis with positive blood cultures and 6 infants (1.1%) developed necrotizing enterocolitis. Factors
remaining independently significant for development of NI after adjustment were as follows: RDS (P = 0.001. OR =3.29; 95%CI =1.64-6.6); CLD
(P<0.001.OR=3.83;95%Cl=2.06-7.11); anemia (P= 0.005. OR=1.96; 95% CI=1.23-3.13); use of Ibuprofen (P=0.03. OR=1.99; 95%CI =1.06-3.74),and
treatment with Ranitidine (P=0.009, OR=1.92, 95%CI =1.18-3.12).

Conclusions: Use of Ranitidine was associated with a significantly increased risk of nosocomial infections in VLBW infant.
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»Implication for health policy/practice/research/medical education:

Nosocomial Infections (Nis) is one of major causes in mortality and morbidity in Very Low Birth Weight (VLBW) infants admitted
to NICU. Risk factors of NIs are frequent including BWt, Mechanical Ventilation , CVC, TPN, and Ranitidine which firstly report is at
1994 and frequent studies up to 2012 emphasis on its significance . In the present study we showed that during 3 years, VLBW infants
who received Ranitidine comprised five times more likely to get NIs, therefore must consider this potential side effect regarding
its administration.
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1. Background

Nosocomial Infections, (NI) are a major cause of
mortality in newborns admitted in the neonatal in-
tensive care unit, (NICU) (1-3). It has been estimated
that nosocomial infection occurs in approximately
30% of patients in the NICU. Reports from develop-
ing countries reveal that nosocomial infections ac-
count for 40% of deaths in NICUs (4, 5). Risk factors
for NI include prematurity, low birth weight, respira-
tory distress syndrome (RDS), use of nasal continuous
positive pressure (NCPAP), mechanical ventilation,
central venous catheters, total parenteral nutrition
(TPN), and prolonged hospitalization (1-7).

Histamine H2 blockers including Ranitidine are of-
ten used to raise the gastric PH in ill neonates, espe-
cially in babies with gastro-intestinal bleeding or gas-
tro-esophageal reflux; these drugs are also prescribed
along with indomethacin, steroids and in babies on
TPN (8, 9). H2 blockers like Ranitidine normally pro-
tect the gastric mucosa against the acidic environ-
ment however they may also cause proliferation of
bacteria which would normally be inhibited by the
strongly acidic milieu present in the stomach (3, 7-12).

2. Objectives

This study was performed to determine the relation-
ship between the rate of nosocomial infection and the
use of H2 blockers, especially Ranitidine in very low
birth weight (VLBW) neonates admitted in the NICU
of a tertiary hospital in Tehran.

3. Patients and Methods

This retrospective study was performed on all VLBW
babies admitted in the NICU of Mahdieh Hospital dur-
ing a period of 3 years from April 2008 to March 2011.
Nosocomial infection was defined and categorized in
accordance with the NNIS/CDC, Atlanta criteria (13,
14). Diagnosis of confirmed sepsis was made on the
basis of clinical manifestations, laboratory results,
and a positive blood culture 72 hours after admission.
Hospital acquired pneumonia was diagnosed when
recent radiographic changes were noticed on the
chest x-ray, in addition to the clinical and para-clini-
cal data. Ventilator associated pneumonia (VAP) was
diagnosed in accordance with the NNIS/CDC criteria
(15). All relevant pre-and peri-natal data was collected
from the case notes, and together with all information
from the time of birth, admission to the NICU, clinical
manifestations, laboratory test results, all medica-
tions and hospital course up to the time of discharge
from the hospital or death which was documented
on a pre-designed questionnaire. Data included spe-
cifics regarding the type of delivery, prolonged rup-
ture of membranes, signs of chorioamnionitis, use
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of prenatal steroids, APGAR score at 1 and 5 minutes,
details of resuscitative measures at birth, (including
NCPAP/mechanical ventilation), any complications
and use of TPN, Ranitidine, Ibuprofen during the hos-
pital admission. The rate of nosocomial infection was
determined in patients with and without different
perinatal risk factors including, administration of H2
blockers (Ranitidine).

3.1. Statistical Methods

Categorical data were reported as frequency and per-
centage and continuous variables as mean + standard
deviation (SD). The relationship between nosocomial
infection and suspected risk factors were evaluated
by simple and multiple logistic regression analysis.
P-values less than 0.05 considered as statistically sig-
nificant.

4. Results

During the study period, 564 VLBW infants were
admitted in the NICU; 157 (27.8%) contracted nosoco-
mial infections, 130 (82.8%) developed pneumonia, 21
(13.4%) had sepsis with positive blood cultures, and 6
infants (1.1%) got necrotizing enterocolitis, (NEC).

Ranitidine was prescribed with a dose of 3mg/kg/day
for 167 VLBW neonates (29.6%) whereas indications for
prescription were as follows: GI bleeding, 149 infants;
GER, 14 newborns and in 4 babies Ranitidine was ad-
ministered along with TPN or postnatal steroid thera-
py. Simple regression analysis revealed the following
risk FACTOR as significant for development of nosoco-
mial infections: gestational age less than 28 weeks (P
< 0.001), APGAR score less than 6 at1and 5 minutes (P
<0.05), bag and mask resuscitation at birth (P = 0.01),
TPN (P < 0.001), respiratory distress syndrome (P <
0.001), chronic lung disease (P < 0.001), patent ductus
arteriosus (P < 0.001), anemia (P < 0.001), leukopenia
(P < 0.001), chest tube (P = 0.001), use of Ibuprofen
(P < 0.001), treatment with Ranitidine (P < 0.001), in-
creased duration of oxygen therapy (P < 0.001), and
non-invasive ventilation (P < 0.001) (Table 1).

Eighty-eight of the 167 neonates (52.7%), who were
prescribed Ranitidine developed NI in comparison
to 17.4% of the infants who did not receive this med-
ication (OR = 5.30, P-value < 0.001). Variables with a
P-value < 0.15 and no sparse data were selected for
multiple logistic regressions. Factors remaining inde-
pendently significant for development of NI follow-
ing adjustment were as follows: RDS (P = 0.001.0R =
3.29;95% CI=1.64-6.6), CLD (P < 0.001. OR =3.83; 95%CI
=2.06-7.11), anemia (P = 0.005 OR = 1.96; 95%CI = 1.23-
3.13), use of Ibuprofen (P =0.03. OR=1.99; 95%CI =1.06-
3.74), and treatment with Ranitidine (P = 0.009. OR =
1.92; 95%, CI =1.18-3.12) (Table 2).
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Table 1. Demographic and Characteristic of Cases

Characteristic WithNIs(n=157) Without NIs (n=407) OR 95%CI P-Value
Gender
Male 87(30.0%) 203 (70.0%) 125 0.86-1.81  0.24
Female 70 (25.5%) 204 (74.5%) 1
Birth weight (gr) 1155 + 257 1189 +258 0.16
<750 12 (28.6%) 30 (71.4%) 122 0.59-2.53  0.44
7511000 32(30.5%) 73 (69.5%) 134 0.81-2.22
10011250 48 (31.4%) 105 (68.6%) 1.4 0.9-2.18
12511500 65 (24.6%) 199 (75.4%) 1
Gestational age (Wk) 28.8%+2.0 30.0+2.7 <0.001
<28 78 (39.8%) 118 (60.2%) 242  1663.53  <0.001
>28 79 (21.5%) 289 (78.5%) 1
Type of delivery
Cesarean 114 (27.4%) 302 (72.6%) 0.92  0.611.40  0.70
NVD 43(29.1%) 105 (70.9%) 1
Antenatal steroid
Administered 156 (27.8%) 406 (72.2%) 038  0.02-6.18 0.48
Not administered 1(50.0%) 1(50.0%) 1
Chorioamnionitis
Yes 3(27.3%) 8(72.7%) 0.97 025371 100
No 154 (27.8%) 399 (72.2%) 1
PROM
Yes 14 (28.6%) 35 (71.4%) 1.04 054199 0.90
No 143 (27.8%) 372(72.2%) 1
Apgar score at one minute 6.0£2.0 6.5+2.1 0.009
>6 287 (74%) 101(26%) 1 0.16
<6 120 (68.2%) 56 (31.8%) 0.75  0.51-L11
Apgar score at five minute 7.6 +£1.6 8.0+17 0.02

Resuscitation at birth (bag ventilation)

Yes 82(33.3%) 164 (66.7%) 1.62 112-2.35 0.01
No 75 (23.6%) 243(76.4%) 1

Intubation at delivery room
Yes 24 (34.8%) 45 (65.2%) 145  0.852.48 0.7
No 133 (26.9%) 362 (73.1%) 1

RDS
Yes 146 (36%) 259 (64%) 7.58  3.98-14.46 <0.001
No 11(6.9%) 148 (93.1%) 1

PDA
Yes 82 (44.8%) 101(55.2%) 3.31 2.25-4.87  <0.001
No 75 (19.7%) 306 (80.3%) 1

IVH 23
Yes 11(44%) 14 (56%) 1 0.07
No 146 (27.1%) 393 (72.9%) 0.47  0.21-1.07

CLD
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Yes 77 (74.8%)

No 80 (17.4%)
Anemia

Yes 108 (42.4%)

No 49 (15.9%)
Leukopenia

Yes 24 (48%)

No 133 (25.9%)
Brufen

Yes 51(65.4%)

No 106 (21.8%)
Ranitidine

Yes 88(52.7%)

No 69 (17.4%)
Amino acid days 21.5+17.8
Interalipid days 8+13.8
Chest tube

Yes 21(48.8%)

No 136 (26.1%)
Duration of 02 therapy 113£12.2
Duration of NIV 7.8 £11.1
Duration of mechanical ventilation 123+19

26 (25.2%) 14.1 8.51-23.39  <0.001
381(82.6%) 1

147 (57.6%) 3.9 2.63-5.78  <0.001
260 (84.1%) 1

26 (52%) 2.64 147-476  0.001
381(74.1%) 1

27(34.6%) 6.77  4.051132 <0.001
380 (78.2%) 1

79 (47.3%) 53 3.55-7.9 <0.001
328 (82.6%) 1

10+10.8 <0.001
375 <0.001
22 (51.2%) 2.7 1.44-5.07  0.001
385(73.9%) 1

43174 <0.001
1.4 %3.6 <0.001
5.7+73 0.14

Abbreviations: CLD, chronic lung disease; IVH, intra ventricular hemorrhage; PROM, premature rupture of membranes; RDS, respiratory distress

syndrome

Table 2. Independent Risk Factors for NICU Nosocomial Infection

Characteristic Adjusted OR 95%CI P-Value
RDS 3.29 1.64-6.6 0.001
CLD 3.83 2.06-7.11 <0.001
Anemia 1.96 1.23-3.13 0.005
Ibuprofen administration  1.99 1.06-3.74 0.03
Ranitidine administration  1.92 1.18-3.12 0.009

Abbreviations: CLD, chronic lung disease; RDS, respiratory distress syndrome

5. Discussion

Neonatal mortality rate is an indicator of the quality of
health care and is regarded as an index of overall develop-
ment of societies (16). TPN, using central venous catheters,
(CVC), mechanical ventilation, administration of dexa-
methasone, indomethacin, Ibuprofen and Ranitidine have
all been identified as risk factors for nosocomial infections
in the NICU which in turn are the major cause of mortal-
ity in VLBW infants (17-21). NI occurred in approximately
28% of our VLBW infants; NI rates vary between 22-50% in
reports from different parts of the world reflecting differ-
ent levels of care and also the complexities of making a
definite diagnosis, (4-6, 22). Similar to some other studies
(5,16, 23) pneumonia was the most frequent form of NI in
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our patients; some studies report sepsis as the most com-
mon presentation of NI (1, 3, 6). High prevalence of RDS
and CLD in our patients necessitated the use of prolonged
mechanical ventilation which may have been the major
risk factor resulting in the high rate of pneumonia in our
neonates. On the other hand, a lower rate of sepsis could
be accounted by the fact that definite diagnosis of sepsis
was only made in the presence of positive blood cultures
which are vulnerable to various errors at multiple stages
starting from sample collection till final isolation of the
microorganism in the laboratory.

Although on simple regression analysis, various vari-
ables were shown to increase the rate of NI (Table 1),
similar to some studies (5, 7,17, 20) RDS, CLD, anemia and
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administration of Ibuprofen and Ranitidine were the fac-
tors that remained significant following multiple regres-
sions analysis (Table 2). Our results were in accordance
with other reports (6, 7,12, 20).

Use of Ranitidine was associated with increased risk
of NI in our patients; this observation has been made in
various other reports as well (3, 712, 21, 24, 25). Increased
NI rates with H2 blocker usage have been attributed to
the decline in the proteolytic activity of gastric secre-
tionsatpH >4 and colonization of the stomach by gram
negative rods; aspiration of contaminated gastric con-
tents may result in pneumonia and gram negative sep-
sis (25). Ranitidine is used empirically for prevention of
stress ulcers, when blood is detected in the nasogastric
tube and also with a presumptive diagnosis of GER in ir-
ritable infants or in babies with feeding difficulties (26).
Although Ranitidine has not been approved for use in
infants less than1year of old by the FDA, nevertheless ac-
cording to different studies, use of Ranitidine increased
7 fold during the period of 1999-2004 and 4 fold during
2000-2003 (27). In 1994, Beck-Sague reported a 4 fold in-
crease in the risk of NI following the use of H2 blockers,
(21) subsequent studies have confirmed this observation
(3, 7-12, 24). H2 blockers have been cited as being pre-
disposing factors for nosocomial infections in neona-
tal textbooks, as well (28-30). Additionally, these drugs
have not proved to be effective in decreasing the rate
of lung damage, or clinical manifestations attributed
to GER; also, no positive effect has been noticed on the
growth and development of neonates (11, 30, 31). Usage
of H2 blockers in neonate is associated with an increase
in harmful side effects and an absence of any proven
benefit. If indicated, then researchers cited the recom-
mended dose as 0.5 mg/kg/twice daily, which should
be given for less than 7 days, consider birth weight and
gestational age regarding NEC, and discontinued if the
infant is unresponsive (12, 21).

In our study, more than 50% of the 167 neonates who
received Ranitidine (for an average duration of 11 days)
developed NI, a figure which is significantly higher than
those who were not given any H2 blocker whease other
studies have reported related findings (3, 7-12, 21, 24, 25).

Our findings reveal that Ranitidine usage is associated
with a significantly increased risk for nosocomial infec-
tions in VLBW infant. This drug should not be used em-
pirically for prophylaxis of GI bleeding or presumed GER;
if indicated for treatment then the least effective dose
should be administered for the shortest possible dura-
tion. Moreover, risk benefit ratio of using H2 blockers
should always be considered prior to starting treatment
with these agents.
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