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Our knowledge of the gastric secretion in endocrine disturbances is
limited, and this applies to exophthalmic goitre and myxoedema as well
as to other endocrine conditions. In both the old and recent literature
one finds conflicting statements regarding the gastric contents in thyroid
disease. King (1) states that in exophthalmic goitre there may be a
complete cessation of secretion of hydrochloric acid resulting in practi-
cally an achylia gastrica, and the good results obtained from acid therapy
and dietary regulations are sometimes striking. Lockwood (2) studied
the gastric contents of 24 patients with hyperthyroidism who had diges-
tive complaints and found 10 or 41.6 per cent showed no free hydrochloric
acid, 3 low acid and 11 normal acid. Similarly Moll and Scott
(3), in a series of 34 patients with definite exophthalmic goitre, found 19
(56 per cent) with achlorhydria, 10 with hypochlorhydria, 4 with normal
acid and 1 with high acid. Herzfeld (4) obtained the following results
in 22 cases: achlorhydria and hypoacidity 15, normal acidity 4, and in-
creased acidity 3. Keefer and Bloomfield (5) mention 30 per cent as the
incidence of achlorhydria in hyperthyroidism. In a series of 21 cases
Moore (6) found achlorhydria in 76 per cent.

On the other hand Neilson (7) considered hyperacidity as one of the
early signs of beginning hyperthyroidism. Lewit (8) reported that
thyroidin given subcutaneously or by mouth resulted in an increase in
the acidity of the gastric secretion in the majority (69 per cent) of 26
patients examined. Badylkes (9), feeding desiccated thyroid, found a
depression of the gastric secretion. Boenheim (10), investigating 8
patients, found no characteristic gastric secretion in exophthalmic
goitre. Finally Lewit (8), summarizing the contradictory results found
in the European literature on this subject, came to the conclusion that the
gastric secretion varied with the severity of the disease. In 10 cases of
classical Graves' disease he found 5 with no free hydrochloric acid,
4 with low acidity and 1 with normal acidity. In 6 cases of mild
hyperthyroidism-"Basedowismus"-hyperacidity was the rule, and in
11 cases of "forme fruste " normal acidity prevailed.
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GASTRIC SECRETION IN THYROID DISEASE

The same confusion exists in the reports on the gastric secretion in
myxoedema and hypothyroidism. In 1920, Katz (11) cited cases with
low thyroid function and hyperacidity relieved by thyroid. More re-
cently Levy (12) found hyperacidity in all but one of 10 cases of hypothy-
roidism. In 2 cases which he considered to be myxoedema,1 thyroid
medication depressed the acidity. In agreement with these results is the
statement of Hutton (13) that hypothyroidism is associated with a high
incidence of peptic ulcer.

On the other hand, Boenheim (10) observed achlorhydria in the 3
patients studied by him. In two of these, gastric acidity became normal
after thyroid medication. Sturgis (14) reported the results of the gastric
analyses of 5 cases of myxoedema. Three showed no free hydrochloric
acid in fasting contents and a low total acidity following the test meal;
one showed normal acid; and one low acid in both fasting and test meal
samples. Lockwood (2) also reported on 10 cases of myxoedema and
found achlorhydria in 60 per cent.

The experimental data in this subject are also contradictory. In
1916 Hardt (15) demonstrated that in dogs with Pawlow pouches large
doses of thyroid by mouth depressed the gastric secretion. Truesdell
(16), working in the same laboratory, confirmed this result. A year later,
Chang and Sloan (17) showed that this is true also when dogs are fed small
doses of thyroid. After thyroidectomy they found a marked rise in the
volume of the gastric secretion as well as a rise in gastric acidity.

On the other hand, Rogers, Rahe and Ablahadian (18) showed that
alkaline saline solutions or alcohol extracts of thyroid administered sub-
cutaneously caused a vigorous stimulation of the gastric secretion.
Lewit (8) confirmed this partly in that he found that intravenous thy-
roidin in dogs resulted in an increase in the volume of gastric secretion,
but no change in the acidity. He also cited the work of Ponirowski to
the effect that thyroidectomy diminishes the secretion of gastric juice and
thyroid subcutaneously increases it.

A general criticism may be applied to all the results obtained by the
above investigators, particularly those who dealt with the incidence of
achlorhydria in thyroid disease, namely, that the gastric juice was ob-
tained by means of test meals and not histamine. It is now well recog-
nized that true achlorhydria cannot be diagnosed with any certainty un-
less the gastrice juice is obtained by means of a maximum stimulation as
with histamine. Wehave been unable to find any reports in the literature
on the gastric contents in patients with thyroid disease obtained by this
means. This study was, therefore, carried out in an attempt to obtain

I The following metabolic data given in the text throw doubt on this diag-
nosis: Case 8. Basal metabolic rate -20 before treatment, -25 after treat-
ment. Case. 9. Basal metabolic rate -20 before treatment, and -16 after
treatment.
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definite knowledge of the gastric secretion in exophthalmic goitre and in
myxoedema, using histamine as the main stimulus for the secretion of
gastric juice.

METHOD

The technique of obtaining the gastric contents is described in another
paper dealing with the gastric analysis in normal people (19). Briefly,
it consists in the analysis of three samples of gastric contents, i.e., the fast-
ing contents, and the samples obtained one-half hour and one hour after
the subcutaneous injection of 0.5 mgm. ergamine acid phosphate (hista-
mine) and the ingestion of 50 cc. of a 7 per cent alcoholic solution. The
volume, the free and total acidity of each sample were recorded, using
Topfer's reagent and phenolphthalein as the indicators in the titration of
the respective acidities. The results were compared with normals and
correlated with various factors. The method of obtaining the normal
data is described in the paper referred to above. The analyses were done
by various members of the resident medical staff.

MATE'RIAL

Exophthalmic goitre
A total of 50 patients with exophthalmic goitre had gastric analyses

done by the method described. Almost all the patients were in the age
groups of 20-59, only one below 20 and one over 59 years of age. The
majority of patients were under 40 years of age. There were 18 males
and 32 females. The results for free and total acidity in relation to age
of patients are tabulated in Table I. This, as well as the subsequent
tables, is based on the maximum acidity of the gastric juice following
stimulation with histamine and alcohol.

The striking result is the high incidence of anacidity-38 per cent for
the group. The incidence of anacidity in 200 normal patients (19) ex-
amined the same way was found to be 13 per cent. The result becomes
all the more significant if the comparison is made with those patients fall-
ing into the same age groups as our exophthalmic goitre patients, and a
correction applied for the difference in age distribution. This has been
done in Figure 1. It shows that the corrected incidence of anacidity in
exophthalmic goitre is 45.6 per cent compared to the normal of 12.6 per
cent. This chart also shows that hypoacidity is higher in the exoph-
thalmic goitre group than in the normal, whereas hyperacidity is much
lower. The results for total acidity run more or less parallel with those
for free acidity. The correction for sex distribution as compared to the
normals is omitted because it does not alter the results significantly.

The relatively low acidity of the gastric secretion in exophthalmic
goitre patients can be demonstrated in another way by comparing their
average acidities with those of the normals according to age groups. This
is done graphically in Figures 2 and 3. In general, normal people secrete
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GASTRIC SECRETION IN THYROID DISEASE

almost twice as much acid in the stomach as patients with exophthalmic
goitre, the actual values being 40.4 cc. and 21.0 cc. respectively.

It has been shown by Bloomfield and Keefer (20) that physical fitness
affects the degree of gastric acidity. Wedivided our patients on the
basis of their general physical condition into good, fair and poor-at best
an approximation. There was apparently no correlation between physi-
cal fitness and gastric acidity in these cases. The average free acidity of
the 29 patients in good condition was 20.7 cc. N/1O per 100 cc. and of the

N EXOPHTHALMICGOITRE.
I MORMAL

60 FFREE ACID TOTAL ACID

so

30

10

ANIiDITY HYPO- NORMALHYPER- HYPO- NORMALHYPER-
ACIDlTY ACIDITY ACIDITY ACIDITY ACIDITY ACIDITY

FIG. 1. THE PERCENTAGEINCIDENCE OF THE VARIOUS DEGREESOF
ACIDITY OF 159 NORMALPATIENTS UNDER60 YEARSOFAGEANDOF50 PATIENTS
WITH EXOPHTHALMICGOITRE, CORRECTEDFOR DIFFERENCES IN AGE DIS-
TRIBUTION.

19 patients in fair condition 23.1 cc. N/10 per 100 cc. The two patients
found to be in poor condition may be disregarded. Since the probable
errors of these averages are between two and three, it is obvious that
these averages do not differ by any significant amount.

Bloomfield and Keefer (20), as well as other writers, stress the rela-
tionship between age and degree of gastric acidity. An analysis of Table
I and Figures 2 and 3 shows that in exophthalmic goitre, at least, this is
not definite. For example, the coefficient of correlation between age and
free acidity is - 0.21 + 0.091, a figure which must be interpreted with
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caution. The apparent slight correlation is entirely due to the cases
without free hydrochloric acid. The cases possessing any amount of free
acidity show no correlation with age.

Wehave also analyzed our data with respect to the relationship of
acidity to the level of the red blood cell count, the hemoglobin, and the
basal metabolic rate before iodine medication. The results here also
indicate that these factors are not definitely related to the degree of
gastric acidity, except in the case of achlorhydria to be discussed below.
For example, of the 12 patients with hypochlorhydria (free acid) none had
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FIG. 2. THE AVERAGEFREE ACIDITY BY AGE GROUPSOF 200 NORMAL
PATIENTS, 50 WITH EXOPHTHALMIc GOITRE AND 17 WITH MYXOEDEMA

a red count below 4.5 million and only one had a hemoglobin below 70
per cent. Of the 15 with normal acidity, 3 had a red count below 4.5
million and none a hemoglobin below 70 per cent. The corresponding
figures for the 4 patients with hyperchlorhydria were one and two respec-
tively.

Another way of expressing the relationship is to calculate the coeffi-
cients of correlation. Between the acidity and the red blood cell count
the values are + 0.0002 41 0.095 for free acid and + 0.018 4 0.100 for
total acid; between the acidity and the hemoglobin they are + 0.29 i
0.087 and + 0.22 i 0.091 for free and total acid, respectively. The
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172 GASTRIC SECRETION IN THYROID DISEASE

former show no degree of correlation whatever, the latter show a slight
degree which, however, disappears when the achlorhydria cases are sepa-
rated from the main group.

The data for the relationship between the acidity of the gastric juice
and the height of the metabolism are given in Table II. The coefficients
of correlation are - 0.27 :4 0.088 for free acidity and - 0.29 i 0.087 for
total acidity. As a result of the scattered distribution, these figures are
not highly significant. Nevertheless, they indicate a probable inverse
relationship between the level of metabolism and gastric acidity. As

10-19 aO-29 30-39 10-19
AGE(YEARS)

50-59 60-69

FIG. 3. THE AVERAGETOTAL ACIDITY BY AGE GROUPSOF 200 NORMAL
PATIENTS, 50 WITH EXOPHTHALMICGOITRE AND 16 WITH MYXOEDEMA

judged from the averages of Table II, this relationship is not a progressive
one. There is a sudden change at the 50-59 interval of metabolism, but
not much variation before and after it. Again, if the cases with anacidity
are separated out, it is found that the remainder show no correlation be-

tween acidity and level of metabolism, and all the averages have similar

values. Thus, the coefficient for the 31 cases with free acid is - 0.08 i
0.122, which is smaller than its probable error.
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TABLE I

Distribution by age of the free and total acidity of 50 patients with exophthalmic goitre

Free acidity Total acidity

Cc. 0.1 N HC1 Age (years) Age (years)
Total Total

-29 30-39 40-49 50+ -29 30-39 40-49 50+

per 100 cc. cases cases cases cases cases cases cases cases cases cases

0 . . 2 9 5 3 19 1 1
1-9 .... ....... 1 2 2 5 3 8 3 2 16

10-19 .... ...... 4 2 1 7 1. 3 3 7
20-29..... .1.... 1 2 3 2 2 7
30-39 . . 1 2 1 5 1 2 1 4
40-49 . . 2 1 1 4 2 1 1 4
50-59 .... ...... 2 2 2 1 3
60-69 ........ . . 2 2 1 1 2
7o-79 .... ...... 2 1 3 1 1 1 3
80+.......... 1 1 1 1 1 3

Total .... 15 18 10 7 50 15 18 10 7 50

Averages .... 30.7 14.2 20.3 19.0 37.5 21.7 28.9 26.9

Standard deviation of acidity = 24.1 Standard deviation of acidity
= 26.6

Standard deviation of age = 10.5 Standard deviation of age
= 10.5

TABLE II

Distribution according to level of metabolism of the free and total acidity of 50 patients uith
exophthalmic goitre

Basal metabolic rate (per cent)

Cc. 0.1 N Free acidity Total acidity
HCI .-

-30 30-39 40-49 50-59 60-69 70 + To- -30 30-39 40-49 50-59 60-69 70+ To-
tal tal

per 100 cc cases cases cases cases cases cases cases cases cases cases cases cases cases cases
0......1 3 5 3 3 4 19 1 1
1-9 ....... 33 1 5 2 5 4 2 3 16
10-19A .... 1 2 3 1 7 1 3 3 7
20-29. 11 2 1 1 3 1 1 7
30-39. 1 1 1 1 1 5 1 2 1 4
40-49....2 2 4 3 1 4
50-59f . 1 1 2 2 1 3
60-69..:..1 1 2 1 1 2
70-79 ... 1 2 3 1 1 1 3
80+=11 3 3

Total....7 11 17 5 4 6 50 7 1 1 17 5 4 6 50

Averages .. 32.4 25.5 23.9 8.2 8.3 10.5 40.7 33.3 31.8 15.8 16.5 15.5

Averages 31
cases with
free acid . 37.8 35.0 33.9 27.4

Standard deviation of acidity = 24.4 Standard deviation of acidity = 26.6
Standard deviation of basal metabolic rate = 15.1 Standard deviation of basal metabolic rate

- 15. 1
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It is interesting to note that the gastric secretion in exophthalmic
goitre varies to some extent in the sexes. The results for free acidity are
as follows:

Males (18) Females (32)
per cent per cent

Anacidity ......... 50.0 31.3
Hypoacidity ......... 11.1 31.3
Normal acidity ......... 22.2 34.3
Hyperacidity ......... 16.7 3.1

It is obvious that males have more of achlorhydria but also of hyper-
chlorhydria. That these results are significant and not due to chance
may be verified to some degree by application of the chi-square test.
Thus it is found that the odds are 10 to 1 against the occurrence of such
results on the basis of chance alone. These differences in the sexes are
unlike those found by us for normal people. The latter show a slightly
increased incidence of hypoacidity among females and of hyperacidity
among males. The differences existing in the exophthalmic goitre pa-
tients may be explained partly by the inequality in the severity of the
disease. The average basal metabolic rate of the male patients was plus
52.0 per cent and of the female patients plus 42.4 per cent. Since the
incidence of achlorhydria, as shown below, probably varies with the level
of metabolism, then it is to be expected that males should have a higher
incidence of achlorhydria. The higher incidence of hyperchlorhydria,
however, appears to be paradoxical.

Achlorhydria
As indicated previously, of the 50 patients with exophthalmic goitre

studied, 19 or 38 per cent showed achlorhydria after stimulation with
histamine. This percentage becomes all the more significant when com-
pared with the expected result based on normals. The assumption of a
general depression of acidity in exophthalmic goitre will not entirely ex-
plain this high value. Consequently, it is likely that other factors play a
rOle in the causation of achlorhydria.

Unlike the group which secretes free acid, the achlorhydria group
shows definite correlations with some of the factors studied. Age, red
blood cell count level, hemoglobin content and basal metabolic rate are
more or less definitely related to the incidence of anacidity. These rela-
tionships are shown graphically in Figures 4a and 4b. Wesee that 8 of
the 19 patients showing achlorhydria were 40 years of age or more. The
incidence of achlorhydria for this age group was 47 per cent, whereas for
those under 40 years it was 33 per cent. Of the 16 patients with red
blood cell counts under 4.75 million, achlorhydria was present in 56 per
cent, whereas of the 34 patients with counts of 4.75 million and over it
was present in 29 per cent. The percentages for the 25 patients with
hemoglobin values under 75 and the 25 patients with values of 75 per cent
and over were 48 and 28 respectively. Similarly, 67 per cent of the 15
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patients with metabolisms of plus 50 or more showed achlorhydria and
only 26 per cent of the remainder under plus 50 showed this.

The above results must be interpreted with caution. Their signifi-
cance can be determined to some extent by means of their correlation

70

60

s0 [.

2o0-

i0

*-*AGE (YEARS) -29

e-&tKP(%.)PLus 30-39 10-19 50-59 ;0-69 70-79 80+
FIG. 4a. THE PERCENTAGEINCIDENCE OF ACELORHYDRIAIN EXOPHTHALMIC

GOITRE IN RELATION TO AGE AND BASAL METABOLISM

coefficients. This has been done by the Rank-Difference Method and the
results listed in Table III. They indicate that there are high degrees of

TABLE III
The correlation between the incidence of achlorhydria in exophthalmic goitre and the factors

of age, red blood cell count, hemoglobin and kvel of basal metabolic rate

Correlation of achlorhydria with: Coefflcetiof Probable error Coefficientcorrelation Probable error

Age .............................. +0.69 -=10.125 5.5
Red blood cel count ................. -0.56 -10.198 2.8
Hemoglobin........... -0.54 :4:0.158 3.4
Basal metabolic rate ................. +0.93 4-0.029 32.1

I I' I I II I

30-31 40-19 .50+
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176 GASTRIC SECRETION IN THYROID DISEASE

correlation between the incidence of achlorhydria and age level, and
achlorhydria and the level of metabolism. On the other hand, there are

only probable correlations (inverse) for red blood cell count and hemo-
globin, of slightly greater significance than those of the entire group. The
factors of age and height of metabolism are probably independent as far
as their influence on the gastric secretion is concerned because most of the
patients with high metabolic rates were young.

50

410

30 _-

20 _.

4'00- 4. 5- 1.50- .75- 5.00- 5.25+

>-.. HBG. (/O) 50-59 60-6Fk:70-79 80-S5 q0+
FIG. 4b. THE PERCENTAGEINCIDENCE OF ACHLORHYDRIAIN RELATION TO

RED BLOODCELL COUNTAND HEMOGLOBIN

Myxoedema
Seventeen patients with myxoedema were studied in the hospital.

The gastric contents in all cases were examined by the same method as

was used in the normal and exophthalmic goitre groups. All but two of

the patients were females. The ages ranged from 36 to 73. The results
by age are recorded in Table IV. The data for total acidity were lacking
in one case.
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Here also the striking results are the relatively low acidity in the group
as a whole (Figures 2 and 3) and the high incidence of achlorhydria. As
in the case of exophthalmic goitre, the results become all the more signifi-
cant when compared with a normal series after correction for age distri-
bution (Figure 5). Nine of the 17 patients, or 53 per cent, showed
achlorhydria. Corrected for age distribution, the figure becomes 75 per
cent compared to 15 per cent incidence in 132 normals of the same age

-MYXOEDEMIA.-
NNORMAL.

70

60 FREE ACID TOTAL ACI D.

340

20

l0

AIADITY HYPO- NORMALViYYR- HYPO- lM0ALHYPER-
ACIDITY ACIDITY KDIT`Y K-IDITYACIDITY ACIDITY

FIG. 5. THE PERCENTAGEINCIDENCE OF THE VARIOUS DEGREESOF
ACIDITY OF 132 NORMALPATIENTS AGED 40 AND OVER AND 17 PATIENTS
(16 FOR TOTAL ACID) WITH MYXOEDEMA,CORRECTEDFOR DIFFERENCES IN
AGE DISTRIBUTION.

groups. Similarly, the corrected incidence of hyperchlorhydria (free
acid) is 4.8 per cent against the normal of 23.5 per cent. The other
degrees of acidity are also lower than normal, but not to the same extent.
The correction for sex distribution makes the result for the incidence of
achlorhydria 67 per cent, but does not alter the other figures significantly.

This brings up the same problem as already discussed in dealing with
exophthalmic goitre, namely: what factors, besides general depression of

12
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178 GASTRIC SECRETION IN THYROID DISEASE

gastric secretion, operate in these cases to cause achlorhydria? That
such factors do exist must be inferred from the high incidence of achlor-
hydria.

The acidity of myxoedema has also been correlated with various
factors such as age (Table IV), red blood cell count, hemoglobin, and

TABLE IV

Distribution by age of the free and total acidity in patients with myxoedema

Free aciditv Total acidity

Cc. 0.1 N HC1 Age (years) Age (years)
Total Total

-49 50-59 60-69 70+ -49 50-59 60-69 70 +

per 100 c cases cases casescases cases cases cas es c ases ases cases

0 . .4 2 1 2 9 1 1
1-9 ..... ............. 13 3 1 1 5

10-19 ..2 1 3
20-29. 1. 1
30-39............1. 1 2 1 1
40-49 1...1. 2
50-59 1................ 1
60-69..........2 2) 1 1 2
70-79 .1.
80±.1......... 1 11

Total ..... .. 9 3 2 3 17 9 2* 2 3 16

Avcratts ... ......27.6 10.3 12.5 17.3 325.9 21.5 16.5 27.7

Standard deviation of age = 10.8 Standard deviation of age
= 10.8

Standard deviation of free acidity = 27.8 Standard deviation of total
acidity = 29.1

* One patient in this group was found to have no free acid following his-
tamine, but total acidity was not recorded.

basal metabolic rate. There is obviously no correlation between age and
incidence of achlorhydria. In the case of red blood cells and hemoglobin,
the findings are a little different. Nine of the 17 patients had counts
below 4 million red blood cells and three below 3 million. The average
free acidity of the 9 patients with counts under 4 million was 20.2 cc. of
0.1 N hydrochloric acid, and of the 8 patients with counts over 4 million
it was 21.8 cc., values which indicate that the red blood cell level on the
whole is not related to acidity. On the other hand, of the 9 patients
with achlorhydria, 6 had counts below 4 million and 2 below 2 million
cells. Of the 8 cases showing free acid, only 3 had counts below 4 million.
Also, the incidence of achlorhydria in the cases with counts under 4 mil-
lion cells was 67 per cent against 38 per cent in the cases with counts of 4
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million cells and over. It seems, therefore, that low red blood cell counts
are more frequent among patients with achlorhydria than among those
with free acid. In the case of hemoglobin, the average acidity is more
closely related to the level of hemoglobin. Twelve cases with hemo-
globin values under 75 per cent averaged 14.8 cc. of 0.1 N free acid,
whereas the remaining five averaged 35.8 cc. High values of acidity
occurred less often with low hemoglobin figures than with high ones.
Eight of the 9 cases with achlorhydria had hemoglobin values below 75 per
cent. Of the 12 cases witlh hemoglobin values under 75 per cent, 8 had no
free acid, whereas only one of the 5 remaining cases had anacidity.

The effect of metabolism on the acidity of the gastric juice is also
definite but slight. The average free acidity of 11 patients with meta-
bolic rates greater than minus 30 was 13.1 cc. of 0.1 N acid and of the 6
remaining patients was 35.3 cc. Similarly, the 3 patients in the group
minus 10 to minus 19 all had achlorhydria, whereas the three highest
acidities occurred in the group of minus 30 to minus 39. These results
are contrary to what might be expected. Since there is a general depres-
sion in the gastric secretion in myxoedema, it is only natural to expect that
the more severe the disease, the greater the depression. Here also is
evidence that factors other than depression alone play a role in producing
the changes in the gastric secretion.

These relationships may be further clarified by treating the data
mathematically. In Table V are listed the coefficients of correlation

TABLE V

The correlation between acidity in myxoedema and age, red blood cell count, hemoglobin and
basal metabolic rate

Free acidity Total acidity

Correlation of acidity Coeffi Coeffi-
with: cient of Probable Coefficient cient of Probable Coefficient

correla- error Probable error tion error Probable error

Age .............. -0.16 ±t0.167 1.0 -0.17 ±i0.171 1.0
Red blood cell count +0.26 +0.160 1.6 +0.077 +40.176 0.4
Hemoglobin ........ +0.36 i0.149 2.4 +0.22 ±0.168 1.3
Basal metabolic rate +0.27 40.159 1.7 +0.35 40.155 2.3

between acidity and the above-mentioned factors. These figures are
more or less confirmatory in that they indicate probable slight correla-
tions but no certain correlations. It must be remembered that results
based on 17 cases are to be interpreted with caution. Definite conclu-
sions regarding the relationship between gastric acidity and age, red blood
cell count, hemoglobin and basal metabolic rate cannot be drawn until
many more cases of myxoedema have been studied.
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GASTRIC SECRETION IN THYROID DISEASE

DISCUSSION

The lowering of the acidity of the gastric secretion in exophthalmic
goitre and in myxedema is definite and clearcut. On the basis of experi-
mental findings quoted previously, these results are certainly unexpected.
If the activity of the thyroid alone played the major r6le, then there
should be found hypoacidity in exophthalmic goitre and hyperacidity
in myxoedema. Consequently, we must infer that probably other factors
also play a r8le in affecting the gastric secretion in these conditions.

As already mentioned, the data indicate that depression alone of a pre-
viously normal acidity will not account for the high incidence of achlor-
hydria in these two diseases. In general, the average acidity is about
half the normal value, whereas the incidence of achlorhydria is fourfold
and fivefold that of normal in exophthalmic goitre and myxoedema respec-
tively. The possibility of a threshold phenomenon must be considered,
i.e., depression of the gastric secretion occurs up to a point beyond which
achlorhydria will result. This threshold, if such there be, must vary with
different people. Lewit (8) suggests an explanation of achlorhydria in
exophthalmic goitre on an anatomical basis. The gastric mucosa is func-
tionally incompetent as a result of diffuse lymphocytic infiltration.
Consequently, it is very susceptible to traumatic influences which may
lead to atrophy. One might attempt to explain the achlorhydria on the
basis of regurgitation of alkaline duodenal contents into the stomach. If
this were true, then the total acidities would be relatively high, and bile-
tinged gastric contents would be frequent. Our analyses, however,
showed that the total acidities in the cases of achlorhydria were low.
Bile-tinged secretion was mentioned in 8 cases of exophthalmic goitre
and in 2 cases of myxoedema. Still another explanation is that the achlor-
hydria and these two diseases have predisposing constitutional factors in
common.

The question naturally arises whether the achlorhydria is permanent
or not. If constitutional, the achlorhydria would be expected to persist.
If acquired as a result of the disease, then it still might be permanent
because of damage to the acid secretory mechanism of the stomach. The
findings of Lewit (8) that 10 of 17 autopsied patients showed gross
atrophy of the gastric mucosa would support this idea if it were not for
the fact that postmortem changes make such observations on the stomach
extremely unreliable.

Further investigation of this problem is necessary. We have at
present only indirect evidence on this point. Although most authors
feel that the combination of exophthalmic goitre and pernicious anemia
in the same person is extremely rare, Meulengracht (21) found 8 cases out
of a total of 151 pernicious anemia patients, associated with exophthalmic
goitre. Most of them developed the anemia subsequent to the thyroid
disease and achlorhydria was known to be present for several years before
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the blood picture. It would seem that in some cases of exophthalmic
goitre, at least, achlorhydria does persist. In a recent communication
(22), we reported on the coexistence of myxoedema and pernicious anemia
in 5 cases. In one of these (Case 2) thyroid medication for myxoedema
was carried out for about 7 years before the onset of anemia. This
finding suggests that in myxoedema also the achlorhydria may persist.

The knowledge of what the gastric secretion shows in exophthalmic
goitre and myxoedema is of practical as well as of theoretical interest.
As a diagnostic procedure, the finding of achlorhydria should focus one's
attention on the possibility of the coexistence of pernicious anemia.
Furthermore, since the patients with achlorhydria have a definite tend-
ency to anemia, the knowledge of its presence should be useful in planning
the proper course to prevent further development of the anemia or possi-
ble occurrence of the pernicious type.

CONCLUSIONS

1. In patients with exophthalmic goitre and myxoedema, there is a
definite lowering of the gastric acidity to about half its normal value.

2. The incidence of achlorhydria in exophthalmic goitre is 38 per cent
and in myxoedema is 53 per cent. Corrected for the age distribution of a
normal group, the incidence is 46 per cent and 75 per cent respectively.

3. The frequency of achlorhydria is out of proportion to the depression
in the average acidities and suggests that other factors are also important
in its causation. There is perhaps a threshold of gastric secretion, and if
the secretion is depressed beyond it, anacidity results.

4. In exophthalmic goitre, there is no definite correlation between
gastric acidity and such factors as age, red blood cell count, hemoglobin
and level of basal metabolism. On the other hand, there is a high degree
of correlation between the incidence of achlorhydria and age and basal
metabolic rate and a probable inverse correlation between the incidence
of achlorhydria and red blood cell count and hemoglobin. There is also
a higher incidence of achlorhydria and hyperchlorhydria among males
than among females.

5. In myxoedema, there is an unusual tendency to anemia among
patients with achlorhydria.

6. There is indirect evidence that achlorhydria may persist in some
cases at least after the primary condition has been cured.

7. The knowledge of the gastric secretion in an individual case may
be of practical importance in prevention of the development of anemia.
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