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Abstract

Objective: The objective of the present study was to investtig the risk
factors for intussusception (IS mong infantsincluding vaccination
against rotavirus.

Methods: Case-control study with systematic inclusion oflaihfants

aged <1 year with suspected IS admitted to emer yedepartments in
the eastern region of France between 1 April 2008 81 Mar ch 2012. Al |

cases classed level 1 according to the Brighton sslilication were
matched to 4 hospital controls. Two exposure windgowere examined;
exposuretothe first dose of rotavirus vaccinglre 7andn the 14days
prior tothe occurrence of IS.

Results: A total of 115 cases were matched with 457 conts.oThe average
vaccination coverage rate over the 4 years of stuay 8.6%. Rotavirus vaccine was
not found to be significantly associated with thecarrence of ISn the

7 days (odds ratio (OR) not calculated; p=0.99) aindhe 14 days after
administration of one dose vaccine (OR 1.33, 95% fadence interval (Cl)
0.14-12.82). Infant formula alone or combined withreastfeeding was
associated with an excess risk of IS (OR 2.74, @5%10 — 6.79). A history of
gastroenteritis within 2 weeks prior to hospitalisan was also
associated with an increased risk (OR 2.24, 95%.@7-4.67).

Conclusion: Our studyindicatesthat infant formula alone or combined
with breastfeeding is an risk factor for IS. A snmalnon-significant

increase in the risk of IS was observed after roirag vaccination,
although the low vaccine coverage rate likely preded detection of

a significant increase in risk.

Key words: Intussusception —Infants —case-control studytawirus
vaccine —risk factors
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A Case-Control Study of Risk Factors for Intussusception Among Infants in Eastern
France after the Introduction of the Rotavirus Vaccine

Abstract

Objective: The objective of the present study was to invaseigthe risk factors for
intussuscept ion (IS) among infants, including vaation against rotavrus.

Methods: Case-control study wih systematic inclusion df iafants aged <1 year wth
suspected IS admited to emergency depart mentseireastern region of France between 1
Apri 2008 and 31 March 2012. Al cases classedellet according to the Brighton
classification were matched to 4 hosptal contrdwo exposure windows were examined,;
exposure to the frst dose of rotavrus vaccinghie 7 and in the 14 days prior to the

occurrence of IS.

Results: A total of 115 cases were matched with 457 costrdlhe average vaccination
coverage rate over the 4 years of study was 8.68@wRus vaccine was not found to be
significantly associated wth the occurrence of ilSthe 7 days (odds ratio (OR) not
calculated; p=0.99) and in the 14 days after adtmiation of one dose vaccine (OR 1.33,
95% confidence interval (CI) 0.14-12.82). Infantrrfola alone or combined wih
breastfeeding was associated wih an excess rids DR 2.74, 95%I 1.10 — 6.79). A
history of gastroentertis within 2 weeks priorttosptalisation was also associated wih an
increased risk (OR 2.24, 95% CI 1.07-4.67).

Conclusion:Our study indicates that infant for mula alone ombined with breastfeeding is
an risk factor for IS. A small, nonsignificant iease in the risk of IS was observed after
rotavrus vaccination, although the low vaccine@age rate | kely precluded detection of a

significant increase inrisk.

Key words: Intussusception — Infants —case-control studyricus vaccine —risk factors

Abbreviations

IS, intussusception; OR, oddsratio; Cl, confidenterval ; CRF, case report form; GERS,
Groupement pour |'Haboration et la Réal isat iorStiat istiques/ Fr ench statist ics group;
GUA, geographical unts of analysis / i ench stessgyroup; WA, weeks of



32 amenorrhea; CNIL, French data protection authdr®@p mmission Nationale Infor matique et
33 Libertés.
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1. Introduction

Intussuscepion (IS) is one of the main causesdbaninal obstruction in infants and young
chidren. t is defined as the invagination of doeavel segment into another. The majorty of
cases of IS do not have a pathologic lead pointaredclassified as primary or idiopathic
intussusceptions. IS is a rare occurrence, wiimadence that varies between countries [1—
6]. The full spectrum of risk factors is not yeteatly defined. In 1999, the frst vaccine
against rotavrus (Rotashield®, Wyeth Laborator@SA) was wihdrawn fromthe market in
the USA because t was found to be associatedamitimcreased risk of IS [7]. The relative
risk of IS during the frst 3to 7 days after adistimation of the vaccine was 58.9 [95%
confidence interval (Cl) 31.7-109.6] after admirasion of the frst dose, and 11.0 (95%ClI
4.1-29.5) after administration of the second dd3e Nlew oral vaccines against rotavrus
were subsequently developed based on an attenuated, namely Rotarx® (RV1,
GaxoSmithKine, Belgium), which has a 2-dose sahegdand RotaTeq® (RV5, Merck &
Co. Inc, USA), which has a 3-dose schedule. Repest-marketing studies in different
countries have shown a slight increase in riskSfparticularly after the frst dose of these

vaccines [9—-14]. Both of these vaccines were iniced ontothe market in France in 2006.

In this context, a large epidemiological study @Rdly) was conducted inthe Easternregion
of France, with the primary objective of investipgtthe incidence of IS over a period of 4
years. The results of this epidemiological studyenpreviously been published [6]. The aim
of the present analysis wasto investigate thefaistors (including rotavrus vaccination) for

the occurrence IS in infantsaged <lyear.

2. Methods

2.1. Study design

We performed a case-control study based on a prtepeepidemiological registry designed
to record the incidence of IS, and in which allamfs aged |ess than one year with suspected
IS were systematically recorded over a period pédrs from 1 April 2008 to 31 March 2012

[6]. The current case-control study was perfornredll hospitals with a pediatric emergency
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department in the greater eastern region of Frémamely, Alsace, Burgundy, Champagne-

Ardenne, Franche-Comté and Lorraine). For each éagecontrols were recorded.

The geographical area concerned by the epidemaabgurveillance was defined to make it
possible to estimate the incidence rate of IS wtfficient precision to detect an increase in
annual incidence of around 50% after the introdunctdof vaccination against rotavirus
(Appendix 1).

2.2.Patient cases and controls :

Inclusion criteria for cases were: age < 12 montifants living in the study area during the
study period, and presenting with suspected ISIuSian criteria were: agel2 months,
infants living outside the study area, patientshvat prior episode of IS or occlusion, and
parental refusal to consent. Cases were class#tedrding to the Brighton collaboration
definition [15] by an independent expert committeemposed of radio-paediatricians,
paediatricians, emergency physicians and paedisirnigeons, as level 1 (confirmed cases),
level 2 (probable), level 3 (possible) and levdinsufficient information for classification),
based on major and minor clinical and radiologaékeria (Appendices 2 and 3).

Only level 1 cases were retained for this caserobsetudy. Each case was matched with four
hospital controls for sex, age (1 week), admisgenod (one month before or after the
admission of the case), and centre. Control subete infants < 12 months who admited
for minor surgery, non-chronic disease, | ving Ire tstudy area during the study period and
not presenting suspected IS. Exclusion criteriackntrols were: agel2 months, infants

living outside the study area, length of stay iness of 2 weeks in the ward, a history of IS or

occlusion, and parental refusal to consent.

2.3.Data Collection and Study Variables

Data were collected by the investigator at the tohthe infant’s admission to the emergency
ward with suspected IS, or to the hospital warthgia standardized case report form.

We recorded socio-demographic characteristics (ofabérth, sex, weight and height at birth,
weight and height at admission); as well as medcgtbry (Meckel’s diverticulum, tumour

(intestinal polyp), cystic fibrosis, intestinal digation, vascular intestinal malformations,



94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117
118
119
120
121

122
123
124
125

Hirschsprung disease, prior history of abdominaigsty); clinical signs (unusual crying,

abdominal pain, refusing bottles, vomiting, lethargallor, coma, convulsions, hypovolemic
shock, presence of blood in the nappy or on remtamination, palpable abdominal mass,
abdominal distension, or abnormal abdominal soyratijitional examinations (abdominal

X-ray, echography, contrast enema, abdominal coaaptatmography (CT scan); and type of
reduction (therapeutic enema or surgery), and ou¢co

Variables for inclusion in the analysis were: sigofs malnutrition (yes/no); history of
infection within the previous 2 weeks (yes/no) doyl type of infection: gastroenteritis
(defined as the occurrence of a decrease in th&stency of stools (loose or liquid) and/or an
increase in the frequency of evacuatioas (n 24 hours), with or without fever or
vomiting[16]), other, none; any medications recdiva the previous 2 weeks (defined as
intake of any medication or pharmacological substamvithin the 2 weeks prior to
hospitalization) (yes/no) ; concomitant diseasthe2 weeks prior to IS diagnosis (yes/no for
each of: ear/nose/throat disorders, respiratorgrdess, digestive disorders, other, none );
weight at admission (both in categories and asnéiragous variable); height at admission (in
categories and as a continuous variable); gestdtienm (as a continuous variable, and in
categories: born at term [(gestation >37 weeksméreorrhea (WA) or premature (22-37
WA)]; type of feeding in 3 categories (exclusiveedstfeeding, infant formula, or mixed
feeding (i.e. infant formula plus breastfeeding)troduction of solid food (yes/no), and
rotavirus vaccine status (vaccinated/ non-vacct)at&Exposure to rotavirus vaccine was
evaluated based on risk periods considered aftarmastration of the first dose (0-2 months),
the second dose (3-4 months), and the third ded4 (Gonths) (RV5 vaccine).

For cases, the risk period was defined as therdiffee between the date of occurrence of IS
(defined as the date of diagnosis) and the dataadination. For controls, the risk period was
defined as the difference between the reference alatwhich the matched control subject
was exactly the same age as the case patient attbeof hospitalization, and the date of
rotavirus vaccination. The period not-at-risk irceimated children was used as the reference

for the calculation of ORs.

Vaccine coverage was calculated using statistios fthe French statistics group (GERS)
(Groupement pour I'Elaboration et la RéalisationStatistiques) for the period from April
2008 to March 2012, based on the number of vacdoses dispensed by pharmacies and
hospitals. Data were aggregated based on thefligeagraphical units of analysis (GUA)
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corresponding to the study zone. The equation usedhe French national agency for

medicines and health products safety was applethlws:

volume of boxes delivered to pharmacies by type ofvaccine/
number of doses per vaccine

Coverage rate =
& Size of the birth cohort

The volume of boxes delivered corresponds to tted tmumber of single-doses of vaccine.
This calculation assumes that all children in tbhaast receive the full dose schedule before

the age of one year.

2.4, Data management

Data were entered in duplicate before analysis.

The exhaust veness of data collection was verdigdg capure+ecapure analysis (Lincoln-
Petersen estimation) [17], which compared inforomtfrom the hospial informatics
databasesto data fromthe EPIstudy [6].

2.5. Statistical analysis

The first phase of analysis consisted in descrepanalysis of the study population (idiopathic
cases). The second phase investigated risk fafotS through the case-control study. The

following analyses were performed:

2.5.1. Primary analysis

Univariate analysis by logistic regression was qened for all factors listed (predisposing
factors, risk factors) and adjusted for the matghuariables. Qualitative variables were
compared using the chi square test. Odds ratiog @® presented with 95% Confidence
Intervals (Cl). Multivariate analysis by conditidnéogistic regression using stepwise
selection was performed; all variables that hadvalpe <0.20 by univariate analysis were
included in the model.



152

153

154
155
156
157
158
159
160
161
162
163
164
165
166

167
168
169
170
171

172

173
174

175

176

177
178
179
180

2.5.2. Secondary analyses

One of the risk factors for which we sought to stgate the potential relation with IS was
receipt of an oral vaccine against rotavirus. Wiesatered that on average, 3 to 4 confirmed
cases of IS would be included per month over tgeats of the epidemiological surveillance
[18]. In the primary analysis, we made no disimttbetween vaccines; and the doses were
considered all together. We planned to perform rsgé&ry analyses, if the number of cases
recruited was sufficient, according to the typeva€cine received (RV1 or RV5), number of
doses received (1, 2, or 3) and the time windowxpiosure as per the study by Murphy et al
[8] (appendix 4). The prospective inclusion of 1&éGnfirmed cases, each matched to 4
controls, made it possible to estimate the minindetectable OR at 1.74 for an increase in
risk related to rotavirus vaccination, based onabksumption of a vaccine coverage rate of
30%. For reasons related to statistical power, Bxposure windows were examined:
exposure to the first dose of rotavirus vaccinéhen 7 days prior to the occurrence of IS and;

the exposure to any dose of rotavirus vaccineerilthdays prior to the occurrence of IS.

To investigate the relation between vaccinationregaotavirus and IS, we used univariate
and multivariate conditional logistic regressionesiimate ORs for IS during the predefined
risk periods. All variables with p-value <0.20 bwivariate analysis were included in the
multivariate model, and were removed in a stepwis@ner if their absence failed to affect

the OR for IS after vaccination by 10% or more [8].
All analyses were performed using SAS version SA&9 Institute Inc., Cary, NC, USA).

The study was performed and reported in accordamite the STROBE criteria and

recommendations[19].

2.6. Ethics Statement

The parents who agreed to participate in the stadgived information about the study from
the investigating physician in a dedicated meetwty delivery of a factsheet. Given the non-

interventional nature of the study, oral consens whtained, and written informed consent
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was not required in accordance with current Frdeglslation article L 1121-1 du Code de

la Santé publigue

The protocol was approved by the Advisory Commiftaethe processing of data in health
research in the French Ministry for Research on [@ilA2006 and by the French data
protection authority under the number 906 127, ®Atgust 2006.

3. Results

3.1. Study population

Atotal of 145 cases were included in the main emidl ogical study. Of these, 115 (79.31%)
were classified as a level 1, 8 (5.51%) as levd @.82%) aslevel 3, and 15 (10.34%) as
level 4 ( previous publication [6]). The 115 levElcases were matched to 457 in-hosptal

controls for the pur poses of the present study.

Among the population of cases, 58.3% of the infavgse boys, with a boy-grl sex ratio of
1.4. Table 1 shows the distribution of clinical sgamong the cases. Only 20 infants
(17.39%) had the full symptom triad associting @bmal pain, vomiing and rectal
bleeding.

The most frequently used compementary examinafon the diagnosis of IS was
echography, which was used to confrm diagnosilid (99.13%). In 78 (67.83%) infants,
radiological reduction was compete (Appendix S)rdical treatment was performed in 37
(32.17%) infants. The median length of hospial stas 3 days [IQR, 2-5]. No patient died.

3.2.Risk factor assessment

Theresults of therisk factor assessment are slrowables 2and 3.

Infant for mula alone or with breast mik was asstetawih an excessrisk of IS (@adjusted OR
2.74; 95%Cl 1.10-6.79) as compared to breast fgeibne.



209 Anhistory of gastroentertis was also found to beaciated wih an excess risk of IS (adjusted
210 OR 2.24; 95%CI 1.07-4.67) compared to no historgadtroentertis in the 2 weeks prior to
211  hosptal admission. The existence of concomiaskalse was associated wih a reduction in
212 therisk of having IS (@adjusted OR 0.20; 95% CPG0-10.34).

213 3.3. Assessment of rotavirus vaccine as a risk factor

214

215 During the study period, 12 cases of IS were remid infants who had received at least one
216  dose of rotavirus vaccine (5 RV5, 7 RV1). Among tlmmtrols, 42 infants had received at
217 least one dose of vaccine. The average vaccinatbwrrage rate over the 4 years of study
218 was 8.6%. Table 4 shows the vaccine coverage pategear. Only one case of IS occurred

219  during the 2 weeks after administration of a fdsse of the vaccine.

220 Figure 1 shows the intervals between the administraof a dose of rotavirus vaccine and the
221  occurrence of IS among the cases, and betweertiarjeaf a dose of rotavirus vaccine and
222  the reference date in controls.

223 In primary analysis, rotavirus vaccination was fatnd to be significantly associated with
224  the risk of IS, either after administration of esfivaccine dose within the previous 7 days, or

225  after any vaccine dose within the previous 14 daysivariate analysis (Table 2).

226  In secondary analysis, after adjustment for breadifig and presence of concomitant disease
227 in the 2 weeks prior to hospital admission, the@s wo significant impact of rotavirus
228 vaccination on the risk of IS (OR 1.16, 95% CIl 0%580), regardiess of the time elapsed
229 between receipt of any dose of the vaccine, androeace of IS (maximum time observed =
230 189days).

231
232 4. Discussion

233
234  To the best of our knowledge, this case-controtlystis the first in France to provide new
235 insights into the risk factors for IS.

236  Our findings show a predominance of boys in thelstpopulation, in line with previous
237  reports in the literature [18]. The clinical sigmesented by the children in our cohort were
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comparable to those previously described in otbponts [20], with vomiting and abdominal

pain being the most frequent complaints.

In around one third of cases, surgery was necessaghieve reduction of IS, either after a
failed attempt at radiological reduction, or astfiine therapy. The proportion of IS cases
treated by surgery varies widely, ranging from A88% according to different reports in the
literature [3,21]. Late management (beyond 24 haftes onset) could contribute to the high
rate of surgery observed in certain reports [22,23]

After adjustment, risk factor analysis in our stuglyggests the implication of infant formula
in the occurrence of IS in infants. The implicatmiinfant formula in the occurrence of IS in
infants has previously been reported by a US cas&a study that included 429 cases and
1763 controls, with an increased risk observedifarnts who consumed cow's-milk formula
[24]. This could be explained by the risk of allerg the proteins in cow’s milk, with the
development of antibodies, a chronic immunologrealction, and hypertrophy of the Peyer’s
patches [25].

We observed a significant relation between IS &wedpresence of gastroenteritis during the 2
weeks prior to IS, with a twofold increase in rigk those with a recent history of
gastroenteritis. These findings are in agreemetit wiher reports in the literature [26,27].
The role of rotavirus infection in the occurrendd® remains controversial [28-30], and the
conflicting results between studies could be ex@gdiby the lack of statistical power or the

different methodologies used.

Unlike other studies [31][32], our study shows ttie existence of concomitant disease in the
2 weeks prior to IS paradoxically had a significaratective effect on the occurrence of IS.

This could be due to a possible bias describeddrk€®n [33] that is inherent to case-control

studies performed in the hospital context. Indekd,choice of a group of hospital controls

incurs the risk that this group would be composkgatients who are more exposed than the
general population to the risk under consideratiothe study, i.e. in our case, the existence
of concomitant disease. In light of this, the us@an-hospital controls could be considered

as a possible alternative. However, this in turudddnave exposed to a risk of selection bias,
with the risk that the physician, who would be asvaf the patient’s vaccination status, would

give precedence to children who had been vaccipatbds leading to potential

underestimation of this risk factor. Choosing hteaed chidren as controls also generates a

10
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risk of confusion bias if, for examge, controlghaeen chosen on ther vaccination status or
according to the type of feeding they received nfinimize bias in our study, in particular

selection bias, cases and controls were matcheag®rsex and centre of inclusion, based on
the assumption that chidren in a given region wall be referred to same large universiy

hosptal ,thusreflecting the general populatioclofdren of the same age.

Regarding a possible relation between rotavirucimation and IS, our findings showed a
non-statistically-significant increase in the riek IS after administration of one dose of
vaccine in the 14 days prior to hospital admissonunivariate analysis, and also after one
first dose of vaccine, with either time-window ofpesure. Despite the different study design
and methodological approach used in our studyyesults are nonetheless in line with those
of the literature. Reports from other countrieséhalso shown an increased risk especially in
the first week after administration of the firstsgoof the vaccine. For exampe, in a study
fromthe United States, 124 cases of IS were rechraf which 5 occurred during the period
at risk, and the attributable risk was estimatedLdt (95%CIl 0.3-2.7) during the 7 days
following injection of the frst dose of the vaceifRV5) [14]. In an Australan study of 306
cases, the vaccine attributable risk for IS wagnased to be 4.3 (95%CI 0.8-23.3) cases per
100,000 chidren vaccinated for RV1, and 7.0 (95P01(5—33.1) cases per 100 000 for RV5
[12]. Patel et al showed an increased risk of t&ralRV1 vaccine during the week following
the frst vaccine dose with an OR of 5.8 (95%CF230) in a Mexican study of 285 cases,
whie a Braziian study of 330 cases showed a ngmigant increase in risk (OR 1.4,
95%CI 0.4-4.8) [10] . In our study, the low numloércases combined with the low vaccine
coverage rate lkely precluded detection of a $igamit increase in the risk of IS. A meta-
analysis by Rossillon et al [34] of the main postrketing studies reported a relative risk of
IS after the first dose of rotavirus vaccine of 28%CI 3.9-7.4) for the RV1 and 5.5 (95%ClI
3.3-9.3) for RV5. The risk is lower after the sedadose, with ORs of 1.8 (95%CI 1.3-2.5)
and 1.7 (95%CI 1.1-2.6) for RV1 and RV5 respectivalVe also found that the risk
decreased, albeit remaining non-significant, adigjustment for breast feeding and presence
of concomitant disease within the 2 weeks priohtspitalization, suggesting a protective
role for breastfeeding.

We also noted a significant relation between tr@ioence of acute gastroenteritis during the
2 weeks prior to IS, with a two-fold increase iskriof IS. In our multivariate analysis, we
considered gastroenteritis as a variable of inteimsd forced this variable in the model,

despite a p-value of 0.31 by univariate analysigs Thoice was based on previous literature
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data reporting a significant association betweestrganteritis and 1S, and in this regard, our

findings are in line with previous publications [186].

One of the strengths of this study is the qualftthe data recorded. Indeed, exhaustiveness of
the recorded data was verified using diagnostiesddom the medical informatics systems
with capture-recapture analysis [17,35], and showgdellent overall exhaustiveness. A
further strength is the reliable quality of thead#ttanks to systematic monitoring and quality

control systems implemented to ensure the datadedavere verified and accurate.

The main limitation of our study is the lack oftstcal power due to poor vaccine coverage
rates. There are two main reasons for this poocinmaccoverage. First, at the time of the
study, there were no recommendations regardingrdbevirus vaccine from the national

health authorities and therefore no reimbursementttiis vaccine by the national health
insurance system .Secondly, scepticism in relatonvaccination in general is highly

prevalent in France [36]. This attitude probablypauoted negatively on the power of this
study, and more generally, poses a problem fosthigstical power of analyses linked to risk

factors where exposure is the lowest. Finally,ehmeay be potentil for residual confounding.

5. Conclusion

This study highlights potential risk factors im@ied in the occurrence of IS. The occurrence
of acute gastroentertis inthe 2 weeks prior tedital ization is a significant risk factor for IS.
Infant formula alone or combined with breastfeedivais also found to be a significant risk
factor for the occurrence of IS. The limited st#ted power and the low vaccine coverage
likely preclude detection of a significant increasethe risk of IS related to rotavirus

vaccination.
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486

Table 1. Distribution of clinical symptoms and signs, diogis method, reduction procedures
and outcomes for intussusception of cases (lewélBtighton Collaboration Aassification)

n= 115

%

Clinical symptoms

Abdominal pain (Persisten andunuseccrying) 7S

Pallor

Lethargy

Hypovolemicshock

Fever (>38°C,

Bloody stool

Refusalof babybottle

Vomiting

Biled-stainecvomiting

Constipatiorandlackof gac

Dehydratior

Physical signs

Abnormalor absenibowel sound:

Abdominal distensior

Abdominal mas:

Bloodonrectalexan

65

64

38

4C

8C

13

14

1C

25

3C

17

68.7(

56.5-

55.6¢

6.9¢

4.3¢

33.0¢

34.7¢

69.57

11.3(C

12.15

7.8t

8.7(¢

21.7¢

26.0¢

14.7¢
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487
488 Table2 Univariate analysis of therisk factors for intusseption in infants

Cases Controls OR (95%CI*) P
n=115 n= 457

Birthweight
<3.20Kg 59 (51.3) 224 (49.0) 1.0 0.68

[0 3.20 Kg 56 (48.7) 233 (51.0) 0.92 (0.61-1.38)
Weight at admissionf
<7.87Kg 64 (55.7) 222 (48.6) 1.0 0.08
07.87 Kg 51 (44.3) 235 (51.4) 0.63 (0.37-1.06)
Height at admissioni
<67cm 45 (39.1) 210 (46.0) 1.0 0.06
067cm 70 (60.9) 247 (54.0) 1.81 (0.98-3.35)
Gestational age at birth**
>37 SA 110 (95.70) 416 (91.0) 1.0 0.12
22- 37 SA 5 (4.3) 41 (9.0) 0.47 (0.18-1.21)
Feeding
Exclusive Breastfeeding 6 (5.2) 56 (12.3) 1.0 0.10
Infant formula 90 (78.3) 327 (71.7) 2.597 (1.08®. 0.03
Mixed feeding 19 (16.5) 73 (16.0) 2.366 (0.889-@)29 0.08
Introduction of solid foods
No 30 (26.1) 122 (26.7) 1.0 0.87
Yes 85 (73.9) 335 (73.3) 1.07 (0.48-2.37)

Gastroenteriti before
admission



489
490
491
492
493
494
495

496

No 101 (87.8)

Yes 14 (12.2)

Any medication:receivecin
the previous 2weeks

No 81 (70.4)

Yes 34 (29.6)

Concomitanidiseasibefore

admission
No 86 (74.8)
Yes 29 (25.2)

Exposur¢ to first dose of
rotavirus vaccine 7 days
prior

No 114 (99.1)

Yes 1(0.9)

Exposur¢ to one dose of
rotavirus vaccine 14 days
prior

No 114 (99.1)

Yes 1 (0.90)

415 (90.8)

42 (9.2)

235 (51.4)

222 (48.6)

194 (42.50)

263 (55.5)

457 (100.0)

0 (0.0)

454 (99.3)

3 (0.70)

1 0.31

1.42 (0.72-2.79)

0.41 (0.26 — 0.66)

0.23 (0.14-0.37)

1.0 0.99

1.0 0.80

1.33 (0.14-12.82)

*:Cl,confidence interval

t mean £ standard deviation =7.73 + 1.30 (cas&3)+ 1.59 controls) ; OR 0.97, 95% CI 0.7-

1.182

f mean tstandard deviation =67.44 £ 5.59 (case®§;68 + 6.47 (controls); OR 1.06, 95% CI

1.00-1.12

** mean tstandard deviation =39.15+ 1.59 (case89.02 + 2.27 (controls) ; OR 1.03, 95% CI

0.93-1.13
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Table 3 Multivariable logistic regression model of the rigkctors for intussusception in

infants

Adjusted OR (95% CI)* p

Infant formula alone or with2.74(1.1C-6.79, 0.0z
breastfeeding

Gastroenteritis before admission (yes vs’ no) 2.24 (1.07 — 4.67) 0.03

Concomitant disease before admission (yes vs no) 20 (0.12 — 0.34) <0.01

a: Cl,confidence interval, adjust ed fagestational term, Medication before hospitalization
weight at admission, height at admission, gastrextig “within fifteen day, concomitant diseases
The conditional logistic regression was performedfter examining
collinearity to ascertain the independence of tloeariates.

b : This variable was forced in multivariate analysiespite p = 0.31 in
univariate because it was a known risk factor fiSr[18] — It is a variable of
clinical interest.
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Figure Legend:

Figurel Interval between Rotavrus Vaccination and Hosméfion in cases and controls
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Number of cases

Number of controls
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Cases

RVl
HRV5
<7 <14 <21 <31 <60 <90 >90
Days since vaccine dose
Controls
RVl
HRV5

<7 <14 <21 <31 <60 <90 >90

Days since vaccine dose





