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We carried out a case-control study of the
hospital charts of 91 infants with infantile hy-
pertrophic pyloric stenosis (IHPS) to determine
the feeding practices at the time of discharge
from the neonatal nursery. We excluded infants
whose feeding might have been influenced by
confounding factors. The infants were matched
with controls for gestational age. The mean
birth weight of the IHPS group was 3501 g and
of the control group 3543 g. The male:female
ratio for the IHPS group was 5.5. The odds ratio
of male predominance was 4. We found that
bottle-feeding was 2.9 times more prevalent
among the infants with IHPS than among the
control subjects. We speculate that the recently
observed decrease in the incidence of IHPS is
due to the decline in bottle-feeding.

On compare les dossiers de 91 nourrissons trai-
tes pour stenose hypertrophique du pylore
(SHP) avec ceux de temoins apparies quant k
l'age gestationnel sous le rapport de leur mode
d'allaitement a la sortie de la maternite. On
exclut les nourrissons chez qui certains facteurs
auraient pu avoir une influence sur le choix de
l'allaitement. Le poids moyen de naissance est
de 3501 g chez les malades et 3543 g chez les
temoins. Le rapport des sexes (masculin:fdminin)
chez les malades est de 5,5 et le rapport de
probabilite d'une predominance masculine de 4.
Nous trouvons 2,9 fois plus de bebes nourris au
biberon parmi les malades que parmi les
temoins. On peut penser que la diminution
notee recemment dans la frequence de survenue
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de la SHP provient du
au biberon.

ddclin de l'alimentation

W e have reported a decrease in the inci-
dence of infantile hypertrophic pyloric
stenosis (IHPS) in Saskatchewan in

1978-85 as compared with 1970-77 (see pages
395 to 398 of this issue). Several authorsl-4
reported an increased rate in Britain in the 1970s
and 1980s, and some2l56 have speculated that this
might be related to the increased prevalence of
breast-feeding there. Because breast-feeding is also
being practised more frequently in Saskatchewan,7
we decided to investigate the feeding practices of
mothers of children with IHPS. We also examined
other possible causes of IHPS that have been
implicated in other studies; these include sex
distribution (males have consistently been affected
more often than females have5'6'8-10), birth order
(some authors1'5 have considered that the condition
is more common among first-born children) and
maternal blood groups (Dodgell1'2 found an in-
creased prevalence of blood group B and a de-
creased prevalence of blood group A; Adelstein
and Fedrick8 could not confirm this but found an
excess of mothers who were Rhesus [Rh] negative).

Methods

In the summer of 1987 we reviewed the charts
of 333 patients with IHPS who had been admitted
to University, Saskatoon City and St. Paul's hospi-
tals, Saskatoon, from 1970 to 1985. We excluded
228 nonresidents, because we wished to match the
cases with control subjects who had been born in
the same hospital and resided in the same city to
avoid bias due to local feeding practices. Native
Indians were excluded because of the difficulty in
matching for race and the feeling that their feeding
practices may have differed from those of non-
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Indians. We also excluded children whose feeding
might have been influenced by other factors; these
included infants with severe congenital anomalies,
premature infants (born before 37 weeks' gesta-
tion) and those who required admission to a
neonatal intensive care unit. This left 91 infants.
All cases of IHPS were confirmed at operation.

The control subjects were selected by examin-
ing the charts of the two children born immediate-
ly before and the two immediately after each index
patient. The same exclusion criteria were applied.
The infant who was closest in gestational age to
the index case was chosen as the control, because
feeding can be affected by gestational age.

The neonatal charts were examined to deter-
mine the birth weight, sex, birth rank, blood group,
matemal blood group and method of feeding used
at the time of discharge from the nursery. In
addition, the feeding method used at the time of
admission because of IHPS was noted.

Statistical analysis was done with McNemar's
test and the paired t-test for matched data.

Results

The mean birth weight of the infants with
IHPS was 3501 g, and the mean length of gestation
was 40 weeks. The corresponding figures for the
control subjects were 3543 g and 40 weeks. The
differences in birth weight were not statistically
significant.

The male:female ratio for the IHPS group was
5.5 and for the control group 1.2 (Table I). The
odds ratio of male predominance was 4 (p <
0.0001; confidence limits 1.8 and 9.8).

First-born children accounted for 39 of the 90
infants with IHPS and 41 of the 90 controls (one
pair had insufficient information for analysis). The
result of the McNemar's test for birth rank was not
statistically significant.

Of the 81 patients and matched controls
whose charts listed maternal blood group 35 and
39 respectively had mothers with blood group A;
this was not found to be significant. The maternal
Rh factor was recorded for 86 matched pairs: the
mothers of 9 patients and 15 control subjects were
found to be Rh negative; this again was not
significant.

The methods used for feeding are shown in
Table II. The odds ratio for the infants with IHPS
having been bottle-fed at the time of discharge
from the nursery was 2.9 (p < 0.002; confidence
limits 1.3 and 6.6).

Discuspion

A preponderance of males has also been
observed in other studies.5 68-10 Bottle-feeding was
used significantly more often in the IHPS group
than in the control group at the time of discharge
from the nursery. Furthermore, although 37 of the

infants with IHPS had been breast-fed at discharge
from the nursery, only 15 were being exclusively
breast-fed, and 11 were being breast-fed and fed
by other means at the time of admission because of
IHPS. We could not obtain comparable informa-
tion on the control subjects.

Although the evidence of a genetic component
to IHPS is strong8'1314 the recent changes in the
incidence rates in different regions'-5 suggest that
environmental factors also play a role. The period
studied here has been associated with significant
changes in infant feeding practices.'5 Results of a
study by Myres16 and of the Nutrition Canada
survey'7 showed that very few infants in Canada
were breast-fed in the early 1970s. Since then
there has been a marked increase in breast-feeding
across Canada."8 The preliminary findings of a
survey being conducted by Ross Laboratories,
Montreal, have demonstrated that in the prairie
provinces the proportion of mothers who breast-
feed in hospital increased from 46% in 1973 to
83% in 1986; the respective figures at 2 months
after discharge were 29% and 74% (Suzanne
Hendricks: personal communication, May 1986).
Fig. 1 depicts the changes in the incidence rates of
IHPS in Saskatchewan (based on the results of our
other study in this issue) and in bottle-feeding
practices in the prairie provinces (based on the
preliminary findings of the Ross Laboratories sur-
vey). In Saskatchewan in 1980 Kilcher, Harasym
and Havelock7 found that 77% of mothers
breast-fed at first and that 63% continued to
breast-feed at 6 weeks. In a similar survey in
1977'9 the figures were 58% and 41% respectively.

There has also been a marked change in the

rable Restlts ot matched pair anays;s'
cdistributiore zif 'nfantls with ;nfant'ier'
:)v)orn stenosis IHPS arnd c! J

Table II Results of matched-pan analysis of -fet'
ods of feeding infants with IHPS and iontrooI iUbIe';I n-
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practice of introducing solid foods at an early age.
Tanaka, Yeung and Anderson20 reported that dur-
ing 1984 and 1985 in Toronto less than 5% of
infants were receiving solids at 1 month of age, as
compared with over 600% during 1977 and 1978.

Although these temporal changes in feeding
practices are not necessarily causally related to the
decline in the incidence of IHPS, the method of
feeding may be a factor in the development of
IHPS in a genetically susceptible child. Lynn2"
proposed that milk curds propelled through a
spastic pyloric canal cause edema of the mucosa
and submucosa and produce further narrowing of
the canal. Webb, Lari and Dodge' argued that
low-osmolar foods, such as those in the "human-
ized" formulas introduced in the 1970s in Britain,
could lead to incoordination in gastric emptying
and predispose to IHPS. They found that the
increased incidence of IHPS occurred mainly
among bottle-fed infants. Another possible expla-
nation for the decreased occurrence of IHPS
among breast-fed babies could be that this mode of
feeding protects against an infectious trigger; how-
ever, attempts to demonstrate a viral cause have
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Fig. 1 - Three-year moving averages of incidence
rates of infantile hypertrophic pyloric stenosis in
Saskatchewan from 1970 to -1985 and proportion of
mothers bottle-feeding in hospital (white squares)
and 2 months after infant's discharge from nursery
(black squares) during same period.

failed,22 and bacterial cultures of pyloric tissue
have always been sterile.23

We could not confirm the findings of
Dodge'1,12 that fewer mothers of affected infants
had blood group A than other blood groups or
those of Adelstein and Fedrick8 that many of the
mothers were Rh negative. However, the power of
our study was too weak to rule out a significant
difference; we would have had to include at least
259 matched pairs to measure a difference of 10%
with 90% power. A similar problem with the
power of the study makes our finding regarding
birth rank open to challenge.

Conclusions

We believe that this is the first case-control
study of IHPS. The increased prevalence of bottle-
feeding in the IHPS group at the time of discharge
from the nursery suggests that the decrease in this
condition observed in Saskatchewan in recent
years is related in part to a decline in bottle-feed-
ing.

We thank Leslie Roberts, Sharon Cokewell and Lorraine
Skene, medical records officers at University, Saskatoon
City and St. Paul's hospitals respectively, for their help
in providing patient data.
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The CMA Code of Ethics has been revised, omitting
exclusive reference to physicians in the masculine
gender.

New display posters - framed or unframed - will
soon be available for sale.

If you purchased a poster in the past you are eligible
to receive the revised version free of charge by con-
tacting:

CMA Department of Communications
1867 Alta Vista Dr.
Ottawa, ON
K1G 3Y6
(613) 731-9331

Le Code de deontologie de I'AMC vient d'etre revise
de maniere a supprimer toute reference aux
medecins exclusivement au masculin.

De nouvelles affiches, encadrees ou non, seront
bientot mises en vente.

Si vous avez deja achete une affiche, vous pourrez
recevoir gratuitement la version revisee en vous
adressant a:

AMC - Departement des communications
1867, promenade Alta Vista
Ottawa (Ontario)
K1G 3Y6
(613) 731-9331
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PrAXIDUIly
Mnlzl9cHhstaNineH2RPocptorAntagonIst
Pharmaology: Nizatdineisaoompeitive,reversibleinhibitorofthebindingof histaminetothehitamine H2receptorof the
gastric-acid secretng oells. Nizatidine is notananichoinergic agent. Itinhbits nocturnalgastricacid secrtion andgastric-acid
secretionsimulatdcbyfood, caffeine, betazolenadpeng astin. Pepsinoutptisreduced in poportontothereducedvolume
of gastic secretions. Nizatidne has litieor no effect on basal serum gastrin or food induced hypergastrinemia Nizatidine is
absorbed rapidly after oral administraon. Peak plasma concentations occur from 0.5 to 3 hours afterthe dose. Absorption
is unaffected by food or propantheline. However, antacids decrease the absorption of nizatidine by about 10%. The absolute
oralbioavaiblity of nizatidine exceds 90%/o. Approximately35%of nizatidineis bound to pasma protein, primarilyal glyco-
protein. This binding is not infuencedby other drugs such as warfarin, diazepam, acetaminophen, propranolol, or phenobar-
btal. Approximaty 90/o of an oral dose of nizatidine is excreted in the urine within 12 hours. About 60% of an oral dose and
77°hofan i.v. dose of nizatidine isexcreted as unchangeddrug. The elimination hal-Iife is 1 to2 hours andthe systemicpasma
learance is about50Uhour. Thevolume ofdistribution is0.8 to 1.5Lg. Sinoe nizatidine is primarilyexreted intheu ne,rena

impairment significantly prongs the halfife and decreases the dearance of nizatidine. In anephric individuals withcreatinie
clearancelessthan 10OmUmin.,thehal-lHeis3.5to 11 hours, andtheplasmaclearanceis7to 14LIhour.Thedoseshouldbe
adjusted in patients with moderate or severe impairment of renal function (see Dosage). The pharmacokinetic profile for
nizatidine in the eldedy was not signifcantly different from the profile in younger normal sulects. Gastric acid suppression
correlatesdirectlywith nizatidinedosesfrom75to350mg.Oradosesof 100mgorl .3mgkgsuppssedgastricacidsecretion
in sham fedvolunteers or3 hours after the dose. The duration of acid suppression directIy correlates with thenizatidine dose.
300 mg nizaticine suppressed acid secretion almost entirly early in the day, and the suppression persisted about 10 hours.
Noctums acidwassppressed for 10 to 12 hours after300mg nizaidine. Treatment for up to 2weekswith niza ine 600mg
daly didnot influencethe serum concentrations of gonadoopins, proectin, growth hormone, antidiuretic hormone, cortisol,
tnodothyronine, thyroxin, testosterone, 5at-dihyte rone,ar or estadiol.
Drug Ir_ferucUo: No trton have been obevWed between nizatidne and theophylline, chiordiazepoxide, iorazopam,
lidocaine, and warfain. Nizatidine does not inhibit the cytochromeP45nked drug-metabolizing enzyme system; therefore,
dng interactns mediasted by inhtbtion of hepatic metabolism are not expected to occur.
Indbic : Nizatidine is indicated in the treatment of conditions where a conrlled reduction of gastric acid secretion is
requiredforuer healing andor pain relief. Conditions include acute duodenal ulcer, acute benigngastc ulcer, and prophy-
lactic use in duodenal ulcer.
Conlralndlcatlos: Patients with known hypersensitiviy to the drug.
Precwtloa: Gastic ulcer: Where gastric uler is suspected the possibility of malignancy should be exduded before therapy
with nizaticine is instituted.

grgancwdLUtiton:Safetyofnizatidinedunng pregnancyhasnotbeenestbhd. Reproductionstudiesperformed
in rats and rabbits at doses upto 300tmes the human dose have revealed no evidence of impairedfelity or teratogenity.
I the administation of nizatidine isconsidered to be necessary, its userequres thatthe potential benf bewghed against
possiblehazards to thepatient and thefetus. Nizatdne is secreted inthe mikof letrting rats, itis assumedto be secreted
in human mik and cauton should be exercsed when nizatidine is administered to nursing mothers.
hn pdhndFwton: As nizatdineis excreted via the kidney, dosage shouldbeadusted in patents wth moderately or
severely impaired rena funrdon (see Dosage).
Hpafc Dysution: Nizatdmne ispartially metabolized inthe liver; however, in patientswith uncomplicated hepaticdysfunc-
tion, diposition of nizatidine is simJilarto that of normal subcts.
Gerit: Uker healing rates in elderly patients are similar tothose in younger age groups. The incirence rates of adverse
eventsandlab rytest abrno tiesarea lsosimilartothose seen in otheragegroups. Age alone isnotan impotantfactor
in the dsposition of nizatidine. Ekey patients may have reduced renal function (see Dosage).
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Children: Safety and effectiveness of nizatidine in children has not been established.
Adver Effec: In double-blind, placebocontrolled dinicat trials in over 2,300 patients, the overall incidence of adverse
events reported by patients treated with nizatidine was no greaterthan in the placebo group. Clinical pharmacology studies
and controled dinical trials showed no evidence of antiandrogenic activiy or other adverse homonal effects.
Headache, asthenia, chest pain, myalia, abnormal dreams, somnoence, rhinitis, pharyngits, cough and pruritus were re-
ported with a sightly higher frequency by nizatidine-treated patients than by the placebo group. A reftionship to rnzatidine
administration has notbeen established. Excessive sweating maybe related to administration and has been reported by 1.1%
of patients.
Laboratory Values: Patients treated with placeboand those receiving nizaticine therapy had mild, transient, asymptomatic
elevations oftransaminases; rare instans ofmarked elevaons (>500IUtL) occurred in nizaidine-treated paints,aough
causaliyhas notbeen established. Theseabnormalitieswere aymploacand readyrevershb afterdiscontinuation ofthe
dnrg. Other laboratory varables which were statistically different from placebo in the nizatidine-treated group, indude serum
cholesterol, serum uric acid, platelet count, serum creatinine, and white blood cell count. The dinical sgnificance of these
differences inot clear.
LabororyTsts: False positive tests for urobilinogen with Multistixsmayoccurduing therapywih nizatidine.
Overdose: Treatment: There is no clinical experience wih deberat oveosage of nizadine in humans. Should overdos-
age occur, the usual measures to remove unabsorbed mat alfrom the gastrointestinal tract should be employed akng with
cinical monitoingand supportive therapy. The amount of nizatidine absorbed from the gastrointestinal tract can be reduced
by activated charcoal.
Dosge: Duodenal or Gastric Ulcer: One 300 mg capsule or two 150 mg capsules once daily at bedtime. Treatment should
be given for 4 to 8 weeks, but the duration of the treatment may be shortened if healing can bedocumented. Healingoccurs
within 4 weeks in most cases of duodenal ulcer.
Melnlenance Dosage in Duodenal Ucer: One 150 mg capsuleoncedaly at bodtime for 6 to 12 months depending on the
severiy of the condition. Antacids may be given concomtiantiy if needed.
Dosiige4telmtkiRu,a11epimat

D_sg
Renal Funcffon CreneC ance (mL/nin) Acute
Normal >50 300mg/day 150mgiday
Moderate Impairment 20-50 150mg/day 150mg/2ndday
Severe Imparment <20 150 mg/2ndday 150mg/3rdday

300mg: Each pale yellow and brown Pulvule 3145contains nizatdine 300 mg. Botfes of 30 and 100.
150 mg: Each pale yelbwand dark yelow Pufvule 3144 contains: nizatidine 150 mg. Bottis of 30.
P ctmonogrphanl on request
New Product 1987.
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