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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-
tés pour sténose hypertrophique du pylore
(SHP) avec ceux de témoins appariés quant a
I'age gestationnel sous le rapport de leur mode
d’allaitement a la sortie de la maternité. On
exclut les nourrissons chez qui certains facteurs
auraient pu avoir une influence sur le choix de
I'allaitement. Le poids moyen de naissance est
de 3501 g chez les malades et 3543 g chez les
témoins. Le rapport des sexes (masculin:féminin)
chez les malades est de 55 et le rapport de
probabilité d’'une prédominance masculine de 4.
Nous trouvons 2,9 fois plus de bébés nourris au
biberon parmi les malades que parmi les
témoins. On peut penser que la diminution
notée récemment dans la fréquence de survenue
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de la SHP provient du déclin de l'alimentation
au biberon.

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 authors'-
reported an increased rate in Britain in the 1970s
and 1980s, and some?>¢ 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,”
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 have®%8-19), birth order
(some authors!> have considered that the condition
is more common among first-born children) and
maternal blood groups (Dodge!'*? found an in-
creased prevalence of blood group B and a de-
creased prevalence of blood group A; Adelstein
and Fedrick® 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-

CMA], VOL. 140, FEBRUARY 15, 1989 401




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,
maternal 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).

Discussion

A preponderance of males has also been
observed in other studies.565-10 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
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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 strong®1314 the recent changes in the
incidence rates in different regions'-> suggest that
environmental factors also play a role. The period
studied here has been associated with significant
changes in infant feeding practices.!> Results of a
study by Myres!® and of the Nutrition Canada
survey'” 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.'® 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 Havelock’” 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 the figures were 58% and 41% respectively.

There has also been a marked change in the

Table | — Results of matched-pair analysis of sex
distribution of infants with infantile hypertrophic
pyloric stenosis (IHPS) and control subjects

oeX

Table Il — Results of matched-pair analysis of meth
ods of feeding infants with IHPS and control subjects

Method; no
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practice of introducing solid foods at an early age.
Tanaka, Yeung and Anderson? 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 60% 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. Lynn?
proposed that milk curds propelled through a
spasti¢ 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,?? and bacterial cultures of pyloric tissue
have always been sterile.?*

We could not confirm the findings of
Dodge''*? that fewer mothers of affected infants
had blood group A than other blood groups or
those of Adelstein and Fedrick?® 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.

References

1. Webb AR, Lari ], Dodge JA: Infantile hypertrophic pyloric
stenosis in South Glamorgan, 1970- 79 Arch Dis Child
1983; 58: 586-590

2. Knox EG, Armstrong E, Haynes R: Changing incidence of
infantile hypertrophic pyloric stenosis. Ibid: 582-585

3. Kerr AM: Unprecedented rise in incidence of infantile
hypertrophic pyloric stenosis. Br Med ] 1980; 281: 714-715

4. Grant GA, McAleer JJA: Incidence of infantile hypertrophic
pyloric stenosis [C]. Lancet 1984; 1: 1177

5. Dodge JA: Infantile hypertrophic pyloric stenosis in Belfast,
- 1957-1969. Arch Dis Child 1975; 50: 171-178

6. Dodge JA, Laurence KM, Webb AR: Unprecedented in-
crease of infantile hypertrophic pyloric stenosis [C]. Br Med
J1980; 281: 1069

7. Kilcher CA, Harasym L, Havelock J: Infant Feeding Prac-
tices in Saskatchewan, Saskatchewan Health Promotion,
Department of Health, Regina, 1983

8. Adelstein P, Fedrick J: Pyloric stenosis in the Oxford Record
Linkage Study area. ] Med Genet 1976; 13: 439-448

9. Wallgren A: Incidence of hypertrophic pyloric stenosis. Am
] Dis Child 1941; 62: 751-756

10. Walpole IR: Some epidemiological aspects of pyloric steno-
sis in British Columbia. Am J Med Genet 1981; 10: 237-244

11. Dodge JA: ABO blood groups and infantile hypertrophic
pyloric stenosis. Br Med ] 1967; 4: 781-782

12. Idem: Maternal factor in infantile hypertrophic pyloric
stenosis [abstr]. Arch Dis Child 1974; 49: 825

CMA], VOL. 140, FEBRUARY 15, 1989 403




13. Carter CO, Evans KA: Inheritance of congenital pyloric ; R ] L
stenosis. ] Med Genet 1969; 6: 233-239 & Py The CMA Code of Ethics has been revised, omitting
exclusive reference to physicians in the masculine
14. Carter CO: The inheritance of congenital pyloric stenosis. gender.
Br Med Bull 1961; 17: 251-254 . : .
New display posters - framed or unframed - will
15. Hendershot GE: Trends in breast feeding. Pediatrics 1984; soon be available for sale.
74 (suppl): 591-602 . .
If you purchased a poster in the past you are eligible
16. Myres AW: A retrospective look at infant feeding practices to receive the revised version free of charge by con-
in Canada: 1965-78. ] Can Diet Assoc 1979; 40: 200-211 tacting:
17. Nutrition Canada: Food Consumption Patterns Report, CMA Department of Communications
Dept of National Health and Welfare, Ottawa, 1977: 18-23 1867 Alta Vista Dr.
Ottawa, ON
18. McNally E, Hendricks S, Horowitz I: A look at breast-feed- K1G 3Y6
11r‘1)g8 Strt;rédsl 01;1_ 1(EJa7nada (1963-1982). Can ] Public Health (613) 731-9331
" E:f:tl}me:dr:ni: Sﬁfftﬁ En]: JI}:::‘ g:\g:a]tjcﬁ;v‘::no‘{\z;it;wr:f Le Code de déontologie de I'AMC vient d’étre révisé
gions. ] Can Diet Assoc 1979; 40: 236-240 de maniere a supprimer toute référence aux
médecins exclusivement au masculin.
20. Tanaka PA, Yeung DL, Anderson GH: Infant feeding : 4
practices: 1984-85 versus 1977-78. Can Med Assoc ] 1987; D.e no uvglles affiches, encadrees ou non, seront
136: 940-944 bientdt mises en vente.
. . . ) Si vous avez déja acheté une affiche, vous pourrez
21. Lynn HB: The mechanism of pyloric stenosis and its . . . P
relationship to preoperative preparation. Arch Surg 1960; recevoir g,ratu'tement la version revisee en vous
61: 453-458 adressant a:
22. Herweg JC, Middelkamp N, Thornton HK et al: A search A'Véc - Departement des communications
into the etiology of hypertrophic pyloric stenosis. J Pediatr 1867, promengde Alta Vista
1962; 61: 309-310 Ottawa (Ontario)
K1G 3Y6
23. Grybowski J, Walker WA: Gastrointestinal Problems in the (613) 731-9331
Infant, 2nd ed, Saunders, Philadelphia, 1983: 227
LY P Chikdren: Safety and effactiveness of nizatidine in children has not been established.
Adverse Effects: In double-blind, placebo-controlled cinical trials in over 2,300 patients, the overallincidence of adverse
events reported by patients treated with nizatidine was no greater than in the placebo group. Clinical pharmacology studies
...t and controtled cinical trials showed no evidence of antiandrogenic activity or other adverse hormonal effects.
Headache, asthenia, chest pain, myalgia, abnormal dreams, somnolence, hinitis, pharyngitis, ommat\dprunmswerere
COMPLETE PRESCRIBING INFORMATION ported with a sightly higher frequency by nizatiine-treated patients than by the placebo group. A relationship to nizafidine
PrAXIDLilly been established. E: gmayb dto administration andhas been reportedby 1.1%
Nizatidine Histamine H, Receptor Antagonist of patients.

Pharmacology: Nizatidine is acompetitive, rwerscblemwmmundmgof mlmmmhstammH,recepwofme
gastric-acid secreting cells. Nizatidine ntich nt. tinhibits | gastric-acid nk mwd
secretion stimulatedby food, caffeine, betazoieandpermoasvm Pepsinoutputisreducedi rtio volume
of gastric secretions. Mzandmhasmﬂeamdbambasalsemmgmnaboduﬂmdhyp«gmhemmmns
absorbed rapidly after oral administration. Peak piasma concentrations occur from 0.5 to 3 hours after the dose. Absorption
s unaffected by food or propantheline. However, antacids decrease the absorption of nizatidine by about 10%. The absolute
oral bioavailability of nizatidine exceeds 90%. Approximately 35% of nizatidineis bound to plasma protein, primarily o.1-glyco-
protein. This binding is not influenced by other drugs such as warfarin, diazepam, acetaminophen, propranolol, or phenobar-
bital. Approximately 90% of an oral dose of nizatidine is excreted in the urine within 12 hours. About 60% of an oral dose and
T7%ofani.v.dose of nizatidine is excreted as unchanged drug. The elimination half-ife s 1to 2 hours andthe systemic plasma
clearance is about 50L/hour. The volume of distribution is 0.8 to 1.5 L/kg. Since nizatidine s primarily excretedinthe urine, renal
impairment significantly prolongs the half-ifle and decreases the clearance of nizatidine. In anephric individuals with creatinine
clearance less than 10mU/min., the hatiife is 3.5to 11 hours, and the plasma clearance is 7 to 14Lour. The dose should be
adjusted in patients with moderate or severe impairment of renal function (see Dosage). The pharmacokinetic profile for
nizatidine in the elderly was not significantly different from the profile in younger normal subjects. Gastric acid suppression
comelatesdirectly with nizatidine doses from 750350 mg. Oral doses of 100mg or 1.3mg/kg suppressed gastric acid secretion
insham fed volunteers for 3 hours after the dose. The duration of acid suppression directly correlates with the nizatidine dose.

Laboratory Values: Patients treated with placebo and those receiving nizatidine therapy had mild, transient, asymptomatic
elevations of transaminases; rare instances of marked elevations (>500 IUL) occurred in nizatidine-treated patients,
causality has not been established. These abnormalities were asymptomatic and readilly reversible after discontinuation of the
drug. Other laboratory variables which were statistically different from piacebo in the nizatidine-treated group, include serum
cholesterol, serum uric acid, platelet count, serum creatinine, and white blood cell count. The clinical significance of these
differences is not clear.

Laboratory Tests: False positive tests for urobilinogen with Multistix®may occur during therapy with nizatidine.
Overdose: Treatment: There is no clinical experience with deliberate overdosage of nizatidine in humans. Should overdos-
age occur, the usual absorbed material from the gastrointestinal tract should be empioyed along with
clinical monitoring and supportive therapy. The amount of nizatidine absorbed from the gastrointestinal tract can be reduced
by activated charcoal.

Dosage: 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 it healing can be documented. Healing occurs
within 4 weeks in most cases of duodenal uicer.

Maintenance Dosage in Duodenal Ulcer: One 150 mg capsule once daily at bedtime for 6 to 12 months depending on the
severity of the condition. Antacids may be given concomitantly if needed.

Dosage Adiustment in Renal Impaiment:

300mgnuand|neswpresedaadsecrenonalmostenmtyeany|nmeday and the suppression persisted about 10 hours. Dosage

Noctumnal acid was suppressed for 1010 12 hours after 300 mg nizatidine. Treatmemforupm2wed<svmuzmﬁ1e800mg

dally did notinfluence the serum concentrations of gonadotropins, prolactin, growth h antidiuretich cortisol, | Renal Function Creatine Clearance (mL/min) Acute Maintenance
maodohymmmymmmme Sadhyaotw androstenedione or estradiol. Normal >50 300 mg/ day 150 mg/day
Drug Interactions: Noi rmdnemdmeophm diotﬂiazeponde Iorazepam Moderate Impaimment 2050 150 mg/day 150 mgy/2nd day
lidocaine, Nmmeaoa.w.u. ytochrome P-450-inked drug-metal Severs Impaiment 20 150mgy2nd day 150 mg/ardday
drug interactions mediated by inhibition of hepatic metabolism are not expected to occur.

Indications: Nizatidine is indicated in the treatment of conditions where a controlied reduction of gastric acid secretion is
required for uicer healing and/or pain refief. Conditions include acute duodenal ulcer, acute benign gastric ulcer, and prophy-
lactic use in duodenal uicer.

Contraindications: Panemsmmknovmhypersersmvnybmm

Precautions: Gastric uicer: Where g; dth iility of malignancy should be excluded bef therapy
with nizatidine is instituted.

Pregnancy and Lactation: Safety of nizatidine during pregnancy has not been established. Reproduction studies performed

in ratts and rabbits at doses up to 300 times the human dose have revealed no evidence of impaired fertity or teratogenicity.

Ifthe administration of nizatidine is considered 1o be necessary, its use requires that the potential benefits be weighed against

possible hazards to the patient and the fetus. Nizatidine is secreted in the milk of lactating rats, itis assumed to be secreted

in human milk and caution should be exercised when nizafidine is administered to nursing mothers.

Impaired Renal Function: As nizafidine is excreted via the kidney, dosage should be adjusted in patients with moderately o

saverely impaired renal function (see Dosage).
Dysfunction:

Supplied:

300 mg: Each pale yellow and brown Pulvule 3145 contains nizatidine 300 mg. Bottes of 30 and 100.

150 mg: Each pale yeliow and dark yellow Pulvule 3144 contains: nizatidine 150 mg. Botties of 30.

Product monograph available on request.

New Product 1987.

References:

1.Jones DB, et al. Acid suppression in duodenal ulcer: a meta-analysis to define optimal dosing with antisecretory
drugs. Gut 1987;28:1120-27.

2. Dammann HG, et al. Topics in peptic ulcer disease. Perspective on digestive diseases, Cortina Internation, Verona,
ltaly 1987;1:19-27.

3.Howden CW, et al. Relationship between gastric secretion and infection. Gut 1987,28:96-107.

4.Simon B, et al. 300mg nizatidine at night versus 300mg ranitidine at night in patients with duodenal ulcer. Scand Jrnl
Gas | 1987,22 (Suppl 136):61-70.

- choeht
y P

Hepatic Nizatidine is partially metabolizedin the liver; however, i
tion, disposition of nizatidine is similar to that of normal subjects.

Gerlatrics: Ubuhealmrdesmeiduiypawmarescmiamﬂnsemyouwageqm mlnodsnoeranesdm
events and laboratory test abnomalities are also similar toth age groups. Age alone i factor
in the disposition of nizatidine. Eldenypaﬁensmayhaveredwedrenalmm(seeoosage)
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