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Acute gastritis with hypochlorhydria: report of 35
cases with long term follow up

W V Harford, C Barnett, E Lee, G Perez-Perez, M J Blaser, W L Peterson

Abstract
Background—Between 1976 and 1987, 35
cases of acute gastritis with hypochlor-
hydria (AGH) were seen in our research
laboratory. The aims of this study were to
determine the natural history of AGH and
the role of Helicobacter pylori in its
pathogenesis.
Methods—Archived serum and gastric
biopsy samples obtained from AGH sub-
jects were examined for evidence of H
pylori colonisation. Twenty eight of 33
(85%) surviving AGH subjects returned a
mean of 12 years after AGH for follow up
studies, including determination of H
pylori antibodies, basal and peak acid
output, endoscopy, and gastric biopsies. A
matched control group underwent the
same studies.
Results—Archived material provided
strong evidence of new H pylori acquisi-
tion in a total of 14 subjects within two
months, in 18 within four months, and in
22 within 12 months of recognition of
AGH. Prevalence of H pylori colonisation
at follow up was 82% (23 of 28) in AGH
subjects, significantly (p<0.05) higher
than in matched controls (29%). Basal and
peak acid output returned to pre-AGH
levels in all but two subjects.
Conclusions—One of several possible init-
ial manifestations of H pylori acquisition
in adults may be AGH. While H pylori
colonisation usually persists, hypochlor-
hydria resolves in most subjects.
(Gut 2000;47:467–472)
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A cluster of cases of acute hypochlorhydria was
first noted in our research laboratory in Dallas,
Texas, from November 1976 to June 1977.
Seventeen of 37 healthy volunteers participat-
ing in gastric secretory studies and one patient
with Zollinger-Ellison syndrome (ZES) be-
came acutely hypochlorhydric, defined as a
decrease in peak acid output to pentagastrin of
at least 75%. Twelve subjects consented to gas-
tric mucosal biopsy and in each case severe,
active, superficial gastritis was found. Acid
secretion returned to near baseline levels in 14
of 18 subjects after an average of four months.

An infectious agent was sought but none was
found.1 Our laboratory procedures were re-
viewed with the object of reducing potential
sources of person-to-person transmission of an
infectious agent. Sharing of glass pH electrodes
among subjects was discontinued. Despite this
and other precautions, 17 additional cases were
recognised between July 1977 and December
1987, bringing to 35 the total number of cases
observed in our laboratory. We propose the
term acute gastritis with hypochlorhydria
(AGH) for this syndrome, and the first purpose
of this study was to determine its natural
history.Additionally,becauseabrupthypochlor-
hydria has been reported in three individuals
recently infected with Helicobacter pylori,2–4 we
wished to determine whether H pylori infection
caused the syndrome noted in our subjects.

Methods
We attempted to locate all subjects observed to
have had AGH in our laboratory and invited all
to return for follow up studies as paid
volunteers. A paired control subject matched
for the age of the AGH subject at the time of
follow up, as well as for sex, race, and
profession was recruited for each AGH subject
who agreed to return. In addition, archived
serum and mucosal biopsy specimens from the
35 subjects at varying times in relation to the
development of AGH were retrieved and stud-
ied as noted below.

QUESTIONNAIRE

Each AGH subject and matched control com-
pleted a written questionnaire regarding upper
gastrointestinal symptoms, current tobacco or
alcohol use, and use of antacids, H2 receptor
antagonists, bismuth compounds, antibiotics,
or non-steroidal anti-inflammatory drugs
(NSAIDs) during the week prior to follow up
studies. Subjects were not questioned regard-
ing proton pump inhibitors as these drugs had
only recently been approved in the USA and
were not widely prescribed.

Abbreviations used in this paper: AGH, acute
gastritis with hypochlorhydria; BAO, basal acid output;
OGD, oesophagogastroduodenoscopy; DU, duodenal
ulcer; IgG, immunoglobulin G; IgM, immunoglobulin
M; PAO, peak acid output; ZES, Zollinger-Ellison
syndrome.
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GASTRIC SECRETORY STUDIES

After an overnight fast, consenting AGH and
control subjects had a nasogastric tube placed
in the gastric antrum under fluoroscopic guid-
ance, after which basal and peak acid output to
pentagastrin were measured as previously
described.1 The technicians performing the
gastric studies were not blinded as to the iden-
tity of the subjects.

SERUM ANTIBODIES TO H PYLORI

Archived and prospectively obtained serum
samples were coded and analysed under
blinded conditions by two of the authors. Sera
were examined for H pylori whole cell specific
IgG and IgM antibodies, as well as IgG
antibodies to the CagA protein, by enzyme
linked immunosorbent assays, as previously
described.5–8 A doubling of the serum IgM titre
was considered evidence of recent infection.

ENDOSCOPIC EXAMINATION AND GASTRIC

BIOPSIES

Each consenting AGH subject returning for
follow up and his or her matched control sub-
ject underwent oesophagogastroduodenoscopy
(OGD) after an overnight fast using either an
Olympus GIF XQ20 or P-2 gastroscope
(Olympus Corporation, New York, New York,
USA). After endoscopic examination of the
oesophagus, stomach, and duodenum, two
mucosal pinch biopsies each were taken using
standard forceps from the fundus approxi-
mately 5 cm distal to the gastro-oesophageal
junction, the antrum approximately 2 cm
proximal to the pylorus, and the duodenal
bulb. Biopsies were fixed in 10% formalin,
embedded in paraYn, and subsequently sec-
tioned and stained with haematoxylin and
eosin (and, if necessary, Giemsa stain) for his-
tological examination.

EXAMINATION OF MUCOSAL BIOPSIES

Mucosal biopsy specimens obtained during the
follow up study were coded and examined by
one of the authors who was unaware of the
identity of the subjects. Previous biopsies that
had been obtained from 16 of 35 AGH subjects
during and at various times after recognition of
AGH were retrieved, coded, and re-examined.
All specimens were examined for the presence
of gastritis and H pylori. Chronic superficial
gastritis was defined as the presence of
neutrophils and/or mononuclear cells confined
to the lamina propria between the pits.9

Chronic atrophic gastritis was defined as full
thickness involvement of the mucosa by an
inflammatory infiltrate and atrophy of the
glands, with or without intestinal metaplasia.9

Gastritis was defined as active if a neutrophilic
infiltrate was found.9 H pylori were classified as
present or absent. When H pylori were not seen
on sections stained with haematoxylin and
eosin, an additional section was examined with
Giemsa stain. Only those biopsies negative for
H pylori with both stains were classified as
negative.

STATISTICAL ANALYSIS

Results are expressed as mean (SEM). DiVer-
ences between AGH and control subjects were
tested by two tailed group t test with p<0.05
considered significant. DiVerences between
AGH subjects prior to hypochlorhydria and on
follow up were tested by two tailed paired t test.
The adjusted ÷2 test with Yates’ correction was
used for tests of significance between propor-
tions, with p<0.05 considered significant.

INFORMED CONSENT

This study was approved by the Human Stud-
ies Subcommittee of the Research Committee
of the Department of Veterans AVairs Medical
Center at Dallas. Each subject gave informed
written consent.

Results
Two subjects died, one of metastatic gastri-
noma and the other of a non-gastrointestinal
illness. Twenty eight (85%) of the 33 surviving
AGH subjects participated in some or all of the
follow up studies. The remaining five patients
could not be contacted. At the time of follow
up, questionnaires and sera were obtained from
all 28 of the participating AGH subjects. OGD
with biopsies was performed in 22 and acid
secretory studies in 21. Mean and median
intervals from initial discovery of AGH to
follow up were 12 years (range 3–14).

Median age and range of AGH subjects at
follow up and matched control subjects were
40 years (32–68) and 40 (28–67), respectively.
There were 20 men and eight women as well as
27 Caucasians and one African American in
each group. Of the AGH subjects, 20 were
clerical or non-medical professionals, one a
manual labourer, four were physicians, and
three were nurses or medical research techni-
cians at the time of follow up. Of the control
subjects, 18 were clerical or non-medical
professionals, one a manual labourer, four were
physicians, and five were nurses or medical
research technicians. Two AGH subjects with a
history of duodenal ulcer were matched with
two controls with a similar history.

STATUS OF AGH PATIENTS AT FOLLOW UP

COMPARED WITH MATCHED CONTROLS

Symptoms on questionnaire
Frequent dyspepsia, defined as occurring more
than once a week, was reported by four of 28
AGH subjects and by two of 28 control
subjects (NS). One of the four AGH subjects
with dyspepsia experienced new onset of a
duodenal ulcer 11 years after the episode of
AGH.

Gastric secretory studies
For the 21 subjects who consented to follow up
acid secretory studies, mean (SEM) basal acid
output (BAO) before AGH was 3.4 (0.6)
mmol/h compared with 2.2 (0.6) mmol/h at
follow up (NS). BAO in AGH subjects at
follow up was significantly lower than BAO of
matched control subjects (6.0 (1.3) mmol/h;
p<0.01). Peak acid output (PAO) in AGH sub-
jects was 36.6 (2.2) mmol/h before AGH, 32.6
(3.8) mmol/h at the time of follow up, and 39.6
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(2.9) mmol/h in the matched control subjects
(NS). Two of 22 AGH subjects (9%) remained
achlorhydric nine and 11 years after AGH.
Both of these subjects had evidence of H pylori
infection. The diVerence between BAO in
AGH subjects at follow up and BAO of
matched control subjects remained significant
(p<0.05) if the two persistently hypochlor-
hydric subjects were excluded. Figures 1 and 2
summarise the data on the course of BAO and
PAO in subjects with AGH.

Of the 21 subjects who underwent follow up
gastric secretory studies, 12 had antibodies to
Cag A protein and nine did not. Mean (SEM)
BAO of Cag A positive subjects was 1.2 (0.6)
mmol/h compared with 3.0 (1.1) mmol/h in
Cag A negative subjects (NS). Mean (SEM)
PAO of Cag A positive subjects was 26.6 (5.7)
mmol/h and 38.9 (13.1) mmol/h in Cag A
negative subjects (NS).

Serological findings
IgG antibodies to H pylori whole cells were
positive in 23 (82%) of 28 AGH subjects but in
only eight (29%) of 28 matched controls
(p<0.05). Of the 23 IgG positive AGH
subjects, 14 also had antibodies to CagA
protein while nine did not.

Endoscopic findings
At the time of follow up, none of the 22 AGH
subjects undergoing endoscopy had gastric or
duodenal ulceration. One AGH subject had
duodenal erosions. Of the control subjects, two
were found to have antral erosions and two
others had active duodenal ulcers; both sub-
jects with ulcers were H pylori positive.

Histological findings
Histological gastritis of the fundus and/or
antrum was significantly more common in the
22 AGH subjects than in their matched
controls (86% v 36%; p<0.01). Mucosal biop-
sies of the gastric fundus obtained in 22 AGH
subjects at the time of follow up revealed nor-
mal histology in three, chronic active superfi-
cial gastritis in 18 (82%), and chronic atrophic
gastritis with intestinal metaplasia of the
fundus in one. This latter subject (JRE) was
one of the two who was persistently achlor-
hydric at follow up. The other persistently
achlorhydric subject (KWR) declined OGD
and biopsy. Biopsies of the antrum in the 22
AGH subjects revealed normal histology in
four, chronic active superficial gastritis in 17
(77%), and atrophic gastritis in one. In
contrast, chronic active superficial gastritis of
the fundus and antrum were present in only
7/22 (32%) and 8/22 (36%) of control
subjects, respectively (p<0.01 compared with
AGH subjects). All but one of the 19 AGH and
eight control subjects with gastritis also had
evidence of H pylori by biopsy. Additionally, the
presence of H pylori on gastric biopsy corre-
lated well with serological results. Of the 21
subjects for whom both biopsy and serology
were available, discordance occurred in only
one subject (DLA) (table 1).

H PYLORI STATUS OF SUBJECTS BEFORE AND

WITHIN 12 MONTHS OF AGH

Subjects were considered to be H pylori
negative when H pylori were not seen on
biopsy, when IgG whole cell and CagA
antibodies were not present, and when IgM
antibody conversion had not been docu-
mented. Conversely, subjects were considered
to be H pylori positive when any one of the
above tests was found to be positive.

H pylori negative prior to recognition of AGH
Sixteen subjects were documented to be H
pylori negative before recognition of AGH
(table 1). Of these, nine were first documented
as H pylori positive within two months of AGH,
two between two to four months, and three
between four and 12 months. In total, 14
(88%) of these 16 subjects had evidence of H
pylori acquisition within 12 months of recogni-
tion of AGH.

H pylori negative on first serum sample (<12
months) after recognition of AGH
Six subjects were H pylori negative on the first
serum sample, obtained within the first 12
months after recognition of AGH (table 1). Of
these, one was documented as H pylori positive
four months after recognition of AGH, another

Figure 1 Basal acid output in patients with acute gastritis
with hypochlorhydria (AGH) and in control subjects. Basal
acid output in AGH subjects was measured pre-AGH,
during AGH, and at follow up after AGH. Control subjects
were matched for AGH subjects at follow up (n=21 for all
groups). Horizontal bars represent mean (SEM).
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Figure 2 Peak acid output in patients with acute gastritis
with hypochlorhydria (AGH) and in control subjects. Peak
acid output in AGH subjects was measured pre-AGH,
during AGH, and at follow up after AGH. Control subjects
were matched for AGH subjects at follow up (n=21 for all
groups). Horizontal bars represent mean (SEM).

70

60

50

40

30

20

10

0

P
ea

k 
ac

id
 o

u
tp

u
t 

(m
m

o
l/h

)

Pre During

AGH Subjects

Follow up Controls
for follow up

Acute gastritis with hypochlorhydria 469

www.gutjnl.com

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.47.4.467 on 1 O

ctober 2000. D
ow

nloaded from
 

http://gut.bmj.com/


at six months, and a third at 12 months. Three
subjects had no evidence of H pylori at any time
during the first 12 months after AGH.

H pylori positive before recognition of AGH
Eight subjects were H pylori positive based on
IgG antibodies to whole cell or to CagA before
recognition of AGH (table 1). Of these, four
subjects (50%) had documented IgM serocon-
version between two months before and two
months after recognition of AGH.

H pylori positive on first serum sample (<4
months) after recognition of AGH
Five subjects were H pylori positive on the first
sample available, which was within one month
of recognition of AGH in four subjects and
within three months in the other (table 1). Of
these five subjects, one had documented IgM
seroconversion within the first month.

In summary, of the 35 AGH subjects, there
was evidence of recent acquisition of H pylori
(either by IgG, CagA, or IgM seroconversion or
by demonstration of organisms on biopsy) in 22
(63%). This is a minimal estimate as pre-AGH
samples were not available in 11 subjects.

Discussion
The ability of the adult human stomach to
secrete acid in response to a maximal stimulus
is usually constant over time.10 However, cases

of abrupt spontaneous decrease in maximal
acid secretion have been reported, including
several in ZES patients.4 11–23 In cases in which
gastric mucosal biopsies were obtained, includ-
ing subjects in our initial cohort, gastritis was
noted, leading to the term acute gastritis with
hypochlorhydria (AGH) for this syndrome. In
the two epidemics in which an infectious
aetiology was sought, none was found.1 21

Since the recognition of H pylori, there have
been several reports of intentional or accidental
inoculation with H pylori in which acute gastri-
tis and hypochlorhydria were noted.2–4 23

Stimulated by these reports, we addressed the
possibility that acute H pylori acquisition was
responsible for the AGH cases we had
observed. We also sought to determine the long
term natural history of AGH by re-studying as
many of our AGH subjects as we could locate.

RELATIONSHIP BETWEEN AGH AND H PYLORI

The nature of our data poses obstacles to
determining the exact temporal relationship
between AGH and H pylori acquisition. During
the time that AGH was being observed, volun-
teers participating in gastric secretory studies
were not visiting our laboratory at regular
intervals. Since AGH was asymptomatic in the
majority of subjects, its precise onset could not
be determined and its recognition was likely
delayed in many cases. Serum samples and

Table 1 Relationship of acute gastritis with hypochlorhydria (AGH) to Helicobacter pylori acquisition. Evidence of
H pylori status before and after recognition for each AGH subject is summarised

Antibodies prior to AGH Evidence of H pylori acquisition after AGH recognition

Subject >2 m 0–2 m <2 m after 2–4 m after >4–12 m after At follow up

H pylori negative prior to recognition of AGH (n=16)
JDE g, c — g, M, B, c G, c G, B, c G, B, c
KJE g, c — g, M, B, c — G, C G, B, C
HDI g, c — G, M, B, c G, B, c G, B, c G, B, c
BMO g, c G, M, b, c G, C G, C G, B, C
BRO g, c — G, m, b, C G, m, C G, m, B, C G, B, C
TBA g, c — G, m, c — — G, B, c
SSM g, c — g, m, B, c G, m, c G, M, B, c G, B, c
CPE g, c — B B G, M, c G, B, c
SLA g, c — g, m, C — G, C G, C
WWA g, c — — G, m, c G, m, b, c —
PBA g, c — g, m, b, c — g, m, B, c G, B, c
WWO g, c — — — G, M, B, C —
THO g, c — — — — G, C
SWI — g, c g, m, c G, m, c — g, b, c
RRA — g, c g, m, c g, m, c G, m, C g, b, c
PMA — g, c — — — g, c

H pylori negative on first sample (<12 months) after recognition of AGH (n=6)
RSH — — g, m, b, c B G, m, C G, B, c
JTR — — g, c — G, m, C G, B, C
JWE — — g, c — G, C G, C
LMA — — g, c — — G, B, C
JBA — — — g, c g, m, b, c g, b, c
CMY — — — — g, b, c g, c

H pylori positive before recognition of AGH (n=8)
DLA G, c — b G, m, b, c G, b, c
JCO — G, M, c G, c — G, c —
RCO — G, M, c G, c — —
MGA — G, c G, M, c G, c G, c G, B, c
MNE — g, C G, M, C — — G, B, C
EHA — G, c G, B, c G, c G, B, C G, B, C
BDE — G, c G, m, c G, m, C — —
TCO — G, c Only 1 sample available for this subject

H pylori positive on first sample (<4 months) after recognition of AGH (n=5)
BBR — — g, M, B, c g, c G, B, C G, B, C
KWR — — G, c G, c G, M, C G, C
JRE — — G, C — G, m, C G, C
PBR — — g, C G, C G, B, C
GLE — — G, C Only 1 sample available for this subject

Capital letters indicate a positive test and lower case letters a negative test; —, no specimen available.
G, g, H pylori whole cell IgG antibody; M, m, H pylori whole cell IgM antibody; C, c, H pylori CagA IgG antibody; B, b, H pylori
observed on gastric mucosal histology.
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gastric biopsies were not obtained at regular
intervals in all AGH subjects during acute
AGH or during recovery. Most gastric biopsies
during AGH were obtained with a hydraulic
suction tube, and in some cases the biopsy
material available for review was limited.
Nevertheless, despite these limitations, data
from these subjects strongly associates AGH
with acute acquisition of H pylori.

A close temporal association between H
pylori acquisition and AGH was documented in
the majority of our subjects. Fourteen subjects
(40%) had evidence of new H pylori acquisition
within two months before or after AGH recog-
nition, a total of 17 (49%) by four months after
AGH recognition, and 22 (63%) by 12 months.
By the time of follow up, evidence of H pylori
acquisition had been documented in all but
three of 35 AGH subjects, and the prevalence
of H pylori colonisation in AGH subjects was
substantially greater than in matched control
subjects.

Although 40% of subjects had convincing evi-
dence of new H pylori acquisition within two
months of the time of recognition of AGH, evi-
dence was either delayed, uncertain, or never
present in the others. There are several possible
explanations for these observations. Firstly,
evidence of infection may have been missed or
delayed because of limited biopsy and serologi-
cal material. Secondly, the timing of the
serological response may diVer considerably
from subject to subject. Thirdly, detection of H
pylori in biopsy material may be diYcult early on
in the course of the infection. Indeed, failure to
detect H pylori in biopsies taken soon after the
recognition of AGH has been observed.22 This
may be a result of a vigorous inflammatory
response or variations in bacterial growth due to
diVerences in host environmental conditions,
such as local pH. A fourth possibility is that
some subjects may have had only transient H
pylori colonisation, with spontaneous clearing.
Such a pattern has been noted in both acciden-
tal human infection and experimental H pylori
challenge of primates.24 25 Finally, it is possible
that AGH was caused by an agent other than H
pylori and that, perhaps due to hypochlorhydria,
subjects were predisposed to secondary H pylori
infection, although this seems unlikely.

If, as we believe, AGH was caused by H
pylori acquisition, the route of transmission
remains unclear. Evidence supports transmis-
sion of H pylori through close personal contact,
perhaps by the oral-oral or gastro-oral route.26

Cases of accidental infection through endo-
scopic procedures or laboratory accidents have
been documented.3 23 24 27–29 Early in our epi-
demic, we speculated that common pH elec-
trodes used to measure the acidity of with-
drawn specimens of gastric juice, after which
the specimens were returned to the subjects’
stomachs, may have permitted transmission of
an infectious agent from one subject to
another. However, this seems unlikely to have
been the only potential source of infection, as
although the incidence of cases declined after
using separate electrodes for each subject, fur-
ther cases occurred, albeit less frequently.
Other mechanisms of person-to-person trans-

mission are likely. Our laboratory was dealing
with multiple samples of gastric secretions on a
daily basis. A number of subjects and some
laboratory personnel were likely to have been
previously colonised with H pylori. Colonisa-
tion of research subjects may have been
facilitated by the fact that many were partici-
pating in studies in which hypochlorhydria was
being induced by antacids or antisecretory
medications. In the two reported cases of suc-
cessful voluntary H pylori self-inoculation, the
investigators produced temporary hypochlor-
hydria by premedication with cimetidine.2 30

Indeed, other laboratories known for their fre-
quent acid secretory studies have reported
similar syndromes.21

Our study provided the opportunity to assess
the natural history of AGH as most of our sub-
jects returned for follow up a mean of 12 years
after the illness. Firstly, H pylori persisted in all
but two subjects found to have acquired it at
some time during the first year after illness,
suggesting that once colonisation is estab-
lished, it seldom resolves spontaneously. Sec-
ondly, our subjects were largely asymptomatic
at follow up, with no greater prevalence of dys-
pepsia than matched controls. Thirdly, BAO in
AGH subjects at follow up was significantly
lower than BAO in matched control subjects
even after excluding the persistently hypochlor-
hydric subjects. BAO and PAO returned to
pre-AGH levels in all but two subjects, one of
whom was found to have atrophic gastritis on
biopsy. The reason why mean BAO in our
AGH subjects was significantly lower than that
of the control group in not known. The
mechanisms by which acute H pylori acquisi-
tion lead to transient hypochlorhydria are of
considerable interest.

Once it became clear that most of our
subjects were infected with H pylori, we
reported the phenomenon to our human stud-
ies subcommittee for advice about what steps
we should take. A letter was drafted with the
assistance of the committee and mailed to each
subject oVering treatment and follow up.
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